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INTRODUCTION

Immune thrombocytopenia (ITP) is an autoimmune 
disease characterized by isolated thrombocytopenia 
and is the most common cause of thrombocytopenia in 
children. The incidence of ITP in children ranges from 1.9 
to 9.5/100,000 children annually. A seasonal fluctuation 
is observed, peaking in late winter and early spring.1-5 

Immune thrombocytopenia can be divided into three 
classes according to the duration of thrombocytopenia: It 
is called newly diagnosed ITP in the first three months after 
diagnosis, persistent ITP between 3 and 12 months after 
diagnosis, and chronic ITP if it lasts longer than 12 months.6

Primary immunodeficiencies are a group of diseases 
comprising over 500 diseases.7 They can be seen at any age, 
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ABSTRACT

Objective: In this study, we investigated the initial serum immunoglobulin and lymphocyte subset levels of children with immune thrombocytopenia 
(ITP), and their association with treatment response. 

Methods: Thirty children with ITP were retrospectively analyzed. Immunoglobulin isotypes, IgG subtypes, and lymphocyte subset levels in the 
patients were compared with those of the age- and sex-matched control group and age-appropriate reference values. In addition, we investigated 
the relationship between immunological parameters and treatment responses. 

Results: There was no statistically significant difference between the patient and control groups regarding immunoglobulin isotype and IgG subtype 
levels. However, IgG levels were below normal limits in 10 (33.3%) patients, and IgA and IgG2 levels were low in 2 patients with normal IgG levels. 
Younger age and low IgG level at diagnosis were associated with an increased treatment response on day 7.

Conclusion: Serum immunoglobulin levels at the time of diagnosis can help predict treatment response in the early period and detect subclinical 
immunodeficiency in children with acute ITP.
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but are much more common in childhood. There are delays 
of up to five years in diagnosing primary immunodeficiency 
patients, which may result in irreversible complications, 
especially bronchiectasis, after recurrent respiratory tract 
infections.8-10 

In patients with primary immunodeficiency, susceptibility 
to autoimmune and infectious diseases increases. 
Common pathophysiological and genetic risk factors 
have been described for autoimmunity and primary 
immunodeficiency. Selective immunoglobulin A (IgA) 
deficiency is the most common primary immunodeficiency 
disease. The frequency of autoimmune diseases, including 
ITP, is higher in patients with selective IgA deficiency than 
in the general population.8,11,12 In addition, autoimmune 
disease was found in approximately 20-30% of patients 
with common variable immunodeficiency, the second most 
common disease among all primary immunodeficiencies, 
and ITP has been detected in 10-12% of them.8,13,14

Autoimmunity may be the first manifestation in patients 
with primary immunodeficiency, and thrombocytopenia is 
the most common hematological finding.8,15,16 Therefore, 
children with immune thrombocytopenia should be 
examined, considering that primary immunodeficiency 
may also be present.16,17

All these findings indicate that there may be some changes 
in the immune systems of children with ITP. We hypothesize 
that these changes, which may be related to disease 
onset, may also provide insight into disease prognosis. In 
this study, we investigated two issues: 1-Are the serum 
immunoglobulin levels and lymphocyte subsets at the time 
of diagnosis different from those of healthy children in 
children with acute ITP? 2- Is there a relationship between 
serum immunoglobulin and lymphocyte subset levels and 
treatment response?

MATERIALS AND METHODS

This retrospective study was carried out in the Sakarya 
University University Faculty of Medicine, Department 
of Pediatric Hematology and Oncology, and approved by 
the Ethics Committee of the Sakarya University Faculty of 
Medicine (March 30, 2021; E-71522473-050.01.04-21476-
233). Patients under 18 years of age who were followed 
up with a diagnosis of immune thrombocytopenia in 
the Department of Pediatric Hematology and Oncology 
between 2018 and 2021 were included in the study. The 
diagnosis of immune thrombocytopenia was made based 
on the history, physical examination, and laboratory data. 

Children with platelet count <100,000/µL, average white 
blood cell count and hemoglobin values, and no findings 
suggestive of another cause for thrombocytopenia (a sign 
of hemolysis or blast on peripheral smear; positive direct 
Coombs test or antinuclear antibody; lymph node, spleen 
or liver enlargement; joint anomalies and presence of 
hyper or hypopigmented skin lesions; family or patient 
history of abnormal bleeding) as a result of examination 
and laboratory tests were defined as ITP. Patients with 
thrombocytopenia lasting less than one year were 
accepted as acute or persistent immune thrombocytopenia 
and included in the study. However, patients who had 
been symptomatic for longer than 1 year were considered 
to have chronic immune thrombocytopenia and were 
excluded from the study.

Demographics of the patients, laboratory test results at 
admission (platelet, white blood cell, neutrophil, and 
lymphocyte counts in peripheral blood; Immunoglobulin 
isotype, IgG subtype, complement C3, C4, and lymphocyte 
subset levels), treatment modalities, and platelet counts 
measured in the control periods (7, 15, and 30. days; 2, 3 
and 6. months) were recorded. An increase in the platelet 
count to >30,000/µL was considered a positive response 
to treatment (responder), and <30,000/µL was considered 
a negative response (non-responder).18 Patients were 
divided into two groups, “low” and “normal,” according 
to the age-appropriate reference ranges for lymphocyte 
subsets19, immunoglobulin isotypes20, IgG subtypes21 and 
complement22 levels. We evaluated values below the lower 
limit of 95% confidence interval (<-1.96 SD) as low.

The control group was selected from children referred to 
the Pediatric Immunology Outpatient Clinics at Sakarya 
University and were deemed healthy. In this study, only 
immunoglobulin isotype and IgG subtype levels were 
compared between the healthy control and patient groups. 

Statistical analyses

The numerical variables used in the study were evaluated for 
normality using the Kolmogorov-Smirnov test. All variables 
except some had a normal distribution. Logarithmic 
transformation was performed on variables that did not 
follow a normal distribution, and the transformed data 
showed a normal distribution. All numerical variables 
were presented as mean ± standard deviation. Categorical 
variables were expressed as numbers and percentages. 
Numerical variables were compared using the independent 
samples t-test. Categorical variables were compared using 
the chi-square test. Repeated-measures ANOVA was used to 
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assess whether platelet counts changed during the control 
periods. Logistic regression analysis and the Backward 
Wald elimination model were applied to determine the 
factors affecting the treatment response rate in the control 
periods. Type I error (α) was predicted as 0.05 in the study, 
and it was considered statistically significant when the 
p-values were below 0.05. All statistical analyses were 
performed using software (IBM SPSS Statistics, Version 
23.0, Armonk, NY: IBM Corp.).

RESULTS

The study was conducted on 30 children with ITP 
(70.03±57.07 months of age; 13 males, 17 females) and 30 
age and sex-matched healthy controls (70.08±57.3 months 
of age; 14 males, 16 females). 

There was no statistically significant difference between 
the patient and control groups regarding immunoglobulin 
isotype and IgG subtype levels. However, in 10 (33.3%) 
patients with a normal CD3+ cell ratio, IgG levels were 
below normal limits, and this was accompanied by at 
least one decrease in IgA or IgM according to the age-
related reference values of serum immunoglobulin levels 
in healthy Turkish children. These patients were considered 
to have a suspected diagnosis of common variable immune 
deficiency. In addition, IgA and IgG2 levels were low in two 
of 14 patients with normal IgG levels but low levels of one 

IgG subtype. These patients may also have selective IgA 
deficiency. However, the diagnosis could not be confirmed 
in both groups.

Children with ITP were divided into “low” and “normal” 
subgroups according to immunoglobulin isotype and IgG 
subtype levels. At least one immunoglobulin isotype or 
subtype level was lower than the age-appropriate reference 
values, except in one patient. While serum IgA levels were 
below normal in 26.7% of patients, IgM levels were low in 
60% of patients (Table 1).

Regarding lymphocyte subset levels, at least one subset 
value was below the age-appropriate reference range 
except in one patient. The percentage of CD3+CD8+ cells 
was lower than normal in 3.3% of patients, whereas 40% 
of patients had a lower-than-normal CD19+ cell population 
(Table 1).

There was a statistically significant difference (p<0.001) 
between the platelet counts measured at the time of the 
diagnosis and on the 7th day, 15th day, 30th day, second 
month, third month, and sixth month after the diagnosis 
(Figure 1). As a result of pairwise comparisons, it was 
determined that the mean platelet value at the time of 
diagnosis was statistically significantly lower than all other 
measurements except the 7th day; and the 7th, 30th day, 
and 2nd month values were lower than the 3rd and 6th 
months.

Table 1. Immunoglobulin isotypes, IgG subtypes, and lymphocyte subset levels of the patients according to the age-appropriate 
reference range

Immunoglobulin level n (%) Lymphocyte subset levels n (%)

IgG Low 13 (43.3)  CD3+ cells Low 2 (6.7)

Normal 17 (56.7) Normal 28 (93.3)

IgA Low 8 (26.7)  CD3+CD4+ cells Low 4 (13.3)

Normal 22 (73.3) Normal 26 (86.7)

IgM Low 18 (60.0)  CD3+CD8+ cells Low 1 (3.3)

Normal 12 (40.0) Normal 29 (96.7)

IgG1 Low 16 (57.1)  CD4+ / CD8+ cells Low 5 (16.7)

Normal 12 (42.9) Normal 25 (83.3)

IgG2 Low 16 (57.1)  CD19+ cells Low 12 (40.0)

Normal 12 (42.9) Normal 18 (60.0)

IgG3 Low 8 (28.6)  NK cells Low 5 (16.7)

Normal 20 (71.4) Normal 25 (83.3)

IgG4 Low 8 (28.6)

Normal 20 (71.4)
CD3+: cluster of differentiation 3 positive; CD4+: cluster of differentiation 4 positive; CD8+: cluster of differentiation 8 positive; CD19+: cluster of 
differentiation 19 positive; IgA: immunoglobulin A; IgG: immunoglobulin G; IgG1: immunoglobulin G1; IgG2: immunoglobulin G2; IgG3: immunoglobulin 
G3; IgG4: immunoglobulin G4; IgM: immunoglobulin M; NK: natural killer.
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Sixty-seven percent (67%), 68%, and 76% of patients 
responded to treatment (platelet count >30,000/µL) at the 
7th, 15th, and 30th days, respectively, after treatment.

Ten (33.3%) children were treated with IVIG, eight (26.7%) 
with corticosteroids, and seven (23.3%) with sequential 
treatment (IVIG + corticosteroid); five (16.7%) were 
followed without treatment. The response rates of the 
treatment groups were similar (Table 2).

The age of the patients who responded to treatment on day 
seven was significantly lower than that of those who did 
not respond. However, there was no difference between 
the groups on days 15 and 30. There was no difference 
between the groups regarding white blood cell, neutrophil, 
and lymphocyte counts on days seven, 15, and 30.

Patients who did not respond to treatment on day seven 
had significantly higher IgG and IgA levels at diagnosis 
(973.6±311.8 mg/dL and 120.5±80.4 mg/dL) than 
responders (752.6±248.6 mg/dL and 70.3±49.7 mg/dL); 
however, IgM, IgG subtypes, and complement levels were 
similar in both groups (Table 3). There was no difference 

Figure 1. Platelet counts (per µL) in children with ITP at the 
time of diagnosis and during follow-up

Table 2. Comparison of the response rates of the treatment groups

Response 
IVIG

n (%)

Corticosteroid

n (%)

IVIG + 
Corticosteroid

n (%)

W/O treatment

n (%)
p*

7. day Negative 1 (10.0) 2 (25.0) 5 (71.4) 2 (40.0)
0.061

Positive 9 (90.0) 6 (75.0) 2 (28.6) 3 (60.0)

15. day Negative 1 (14.3) 2 (33.3) 4 (57.1) 1 (20.0)
0.337

Positive 6 (85.7) 4 (66.7) 3 (42.9) 4 (80.0)

30. day Negative 1 (11.1) 1 (16.7) 3 (42.9) 1 (33.3)
0.474

Positive 8 (88.9) 5 (83.3) 4 (57.1) 2 (66.7)
* Fisher’s Exact Test was used for statistics.
IVIG: intravenous immunoglobulin; W/O: without.

Table 3. Comparison of immunoglobulin isotypes, IgG subtypes, and complement levels at diagnosis according to seventh-day treatment 
responses (Mean±SD)

Non-responder (n=10) Responder (n=20) p

IgG (mg/dL) 973.6±311.8 752.6±248.6 0.044

IgA (mg/dL) 120.5±80.4 70.3±49.7 0.043

IgM (mg/dL) 119.9±58.1 81.6±30.6 0.076

IgG1 (mg/dL) 742.3±268.4 603.3±235.1 0.166

IgG2 (mg/dL) 190.6±90.2 136.6±65.8 0.080

IgG3 (mg/dL) 71.3±37.5 63.2±25.3 0.502

IgG4 (mg/dL) 70±52.3 53.4±61.9 0.161

C3 (g/L) 1.3±0.2 1.2±0.3 0.499

C4 (g/L) 0.2±0.1 0.2±0.1 0.232
C3: complement component 3; C4: complement component 4; IgA: immunoglobulin A; IgG: immunoglobulin G; IgG1: immunoglobulin G1; IgG2: 
immunoglobulin G2; IgG3: immunoglobulin G3; IgG4: immunoglobulin G4; IgM: immunoglobulin M.
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between the two groups in immunoglobulin isotypes, IgG 
subtypes, or complement levels compared with responses 
at 15 and 30 days.

In cases with low IgG levels at diagnosis, the positive 
treatment response rate was significantly higher on day 7. 
There was no difference between patients with low IgA, 
IgM, and IgG subtype levels and those with normal levels. 
There was no difference in response rates between children 
with low and normal immunoglobulin levels on days 15 and 
30 (Table 4). 

The relationship between lymphocyte subsets and 
treatment responses was also examined. The lymphocyte 
subset levels of the patients who responded and did not 
respond to treatment on the 7th, 15th, and 30th days 
were not different. Similarly, patients with low and normal 
lymphocyte subset levels had similar response rates on 
days seven, 15, and 30. 

In logistic regression analysis, lower patient age and IgG 
level were associated with an increased treatment response 
rate on day 7 (Table 5). However, no factors affected the 
treatment response rate on day 15 and day 30.

Table 4. Comparison of treatment responses on day 7 according to immunoglobulin levels at diagnosis

Non-responder (n=10)

n (%)

Responder (n=20)

n (%)
p

IgG Low 1 (10.0) 12 (60.0)
0.017

Normal 9 (90.0) 8 (40.0)

IgA Low 1 (10.0) 7 (35.0)
0.210

Normal 9 (90.0) 13 (65.0)

IgM Low 4 (40.0) 14 (70.0)
0.139

Normal 6 (60.0) 6 (30.0)

IgG1 Low 5 (50.0) 11 (61.0)
0.698

Normal 5 (50.0) 7 (39.0)

IgG2 Low 5 (50.0) 11 (61.0)
0.698

Normal 5 (50.0) 7 (39.0)

IgG3 Low 3 (30.0) 5 (28.0)
1.000

Normal 7 (70.0) 13 (72.0)

IgG4 Low 1 (10.0) 7 (39.0)
0.194

Normal 9 (90.0) 11 (61.0)
IgA: immunoglobulin A; IgG: immunoglobulin G; IgG1: immunoglobulin G1; IgG2: immunoglobulin G2; IgG3: immunoglobulin G3; IgG4: immunoglobulin 
G4; IgM: immunoglobulin M.

Table 5. Results of multivariate logistic regression analysis of factors affecting treatment response on day seven

β SE (β) p OR 95% CI (OR)

Age (month) - 0.026 0.013 0.049 0.974 0.949 – 0.999

IgG 3.286 1.499 0.028 26.740 1.417 – 504.549

IgA 3.076 2.324 0.186 21.679 0.228 - 2062.178

IgG1 - 2.446 1.532 0.110 0.087 0.004 - 1.744

Constant 1.927 1.256 0.125
Age at diagnosis, IgG1, IgG2, IgG3, IgG4 levels, and CD3+, CD3+CD4+, CD3+CD8+, CD19+ cells, and NK cell levels were included in the logistic regression 
model. The backward Wald elimination method was applied.
CI: confidence interval; IgA: immunoglobulin A; IgG: immunoglobulin G; IgG1: immunoglobulin G1; CI: Confidence interval; OR: odds ratio; SE: standard 
error.
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DISCUSSION

Almost all children with acute ITP had either low serum IgG 
or low lymphocyte subset levels. In only one patient, both 
immunoglobulin levels and lymphocyte subset ratios were 
within the normal range. The response rates for patients 
with low IgG levels at diagnosis were significantly higher 
on the seventh day of treatment. In logistic regression 
analysis, a low IgG level was associated with an increased 
treatment response rate on day 7.

Rahiminjad et al.23 evaluated 36 patients with ITP, aged 3-51, 
and found no significant differences in immunoglobulin 
isotype and IgG subtype levels between the patient 
and control groups. However, they reported selective 
IgA deficiency in two (5.5%) patients and IgG subtype 
deficiency in four (11.1%) patients. In the present study, all 
three immunoglobulin isotype levels were normal in seven 
(23.3%) patients. However, one, two, and three different 
immunoglobulin isotype levels were below the reference 
values in 40%, 20%, and 16.7% of the patients, respectively. 
Ten (33.3%) patients had low IgG levels accompanied by 
low levels of at least one of the IgA and IgM. However, the 
CD3-positive cell ratios were normal. Although common 
variable immunodeficiency was suspected in these ten 
patients, the diagnosis could not be confirmed. 

Serum immunoglobulin levels are among the most 
important screening tests for diagnosing primary and 
secondary immunodeficiencies. Common variable 
immunodeficiency progresses with low serum IgA or 
IgM levels in addition to low IgG.8 The frequency of 
autoantibodies increases in patients with both isolated and 
combined IgA and IgG2 deficiency.24 In this study, of the 17 
patients with normal IgG isotype levels, 14 had a decrease 
in any of the IgG subtypes. IgA and IgG2 levels were low 
in 2 of these 14 patients. We thought these two children 
with normal IgG isotype levels might have selective IgA 
deficiency. Twenty percent of the healthy population 
may have low IgG subtypes and progress without clinical 
findings. These cases do not require treatment and should 
not be evaluated for immunodeficiency unless clinical 
findings are present.23 

In a study examining lymphocyte distribution in the bone 
marrow of children with acute ITP, an increase in B cell 
precursor markers, such as CD10, CD19, and CD20, and 
a significant decrease in T cell markers (CD2, CD3, CD5, 
and CD7) were observed.25 Zahran et al.26 reported that 
the peripheral blood CD8+ and CD19+ cell ratios were 
significantly higher than the healthy group, and the CD4+ 

cell ratio was significantly lower in 40 children with acute 
ITP. In addition, there are differences in CD8+ and CD4+ T 
lymphocyte subpopulations. Central memory T (TCM) and 
CD8+ Naïve T cells are lower, and CD8+ T effector memory 
RA cells are higher; CD4+ TCM cells are lower; however, 
CD4+ T effector memory is higher in children with ITP 
than in controls.27 Unlike the above studies, we did not 
compare the patient results with the control group. We 
only determined those that were low or high according 
to the reference values. In the present study, the rate of 
CD19+ cells was below the reference range in 40% of the 
patients, and the percentages of CD8+ and CD4+ cells 
were mainly within the normal range. Two children with 
a low CD19+ cell percentage were accompanied by a low 
T cell (CD3+ in one patient, CD3+, CD4+ in another) and 
low immunoglobulin levels. Although these two patients 
had no history of recurrent severe infections, they were 
referred for evaluation for combined immunodeficiency. 
As a result, 10 (33.3%) patients were referred to the 
Immunology and Allergy Clinic with suspicion of common 
variable immunodeficiency, two (6.6%) patients with 
suspicion of combined immunodeficiency, and two patients 
with suspicion of IgA - IgG subtype deficiency.

We found that patients who responded to treatment on 
day seven were significantly younger, and in the logistic 
regression analysis, increasing age was associated with a 
decreased response rate to treatment. However, this effect 
was not observed on days 15 and 30. Additionally, during 
any of the control periods, there was no difference in white 
blood cell, neutrophil, or lymphocyte counts at the time 
of diagnosis between the treatment-responsive and non-
responsive groups, nor in gender. In a multicenter cohort 
study involving 705 pediatric patients, remission rates at 
12 and 24 months increased with decreasing age.28 Ahmed 
et al.29 reported that children’s age was not correlated 
with remission. Although white blood cell and lymphocyte 
counts in peripheral blood have been reported not to 
influence treatment success in adults with ITP, no study in 
children has demonstrated an association between these 
parameters and treatment response.30

Selective IgA deficiency was defined in 1% of the patients 
with ITP and common variable immunodeficiency in 1% 
of the patients, and it was found that elevated serum IgA 
and a decrease in serum IgM levels were associated with 
treatment-resistant ITP.31 However, this association was 
mostly demonstrated in patients aged 65 and over, and no 
relationship was found between serum immunoglobulin 
levels and the course of ITP in children under 18 years of 
age. Other studies have shown that high IgA and low IgM 
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levels are associated with lower treatment success.32 In 
both studies mentioned above, treatment response was 
evaluated cumulatively, and no comparison was made 
in terms of responses at different periods, as we did. We 
detected an inverse relationship between immunoglobulin 
G and A levels at diagnosis and treatment response on day 
seven. However, there were no significant differences in 
IgM, IgG subtypes, and lymphocyte subset levels between 
the groups that responded and those that did not respond 
to treatment on days 7, 15, and 30. In addition, we did not 
find a significant difference between groups in treatment 
responses of patients with normal and high IgA levels 
during the control periods.

Autoantibodies against platelets are observed in 
approximately two-thirds of patients with ITP, most 
commonly IgG.3,33-36 In patients with ITP and high serum 
IgG levels, platelet surface IgG is also elevated, and the 
presence of high IgG on the platelet surface shortens 
platelet survival.37 In the light of the above studies, it can 
be speculated that the patients with low serum IgG levels in 
the current study also had low antiplatelet antibody levels 
and therefore had better responses on day seven.

The literature has reported that many changes in the T cell 
line play a role in the pathogenesis of ITP.38,39 In addition, 
regulatory T cells (Tregs) are lower in patients with ITP than 
in the healthy population, and there is a negative correlation 
with treatment response.26,40-42 Zhao et al.43 reported that 
adults with ITP who have higher levels of CD8+ cells or lower 
levels of CD4+/CD8+ cell ratio responded poorly to first-line 
steroid and IVIG treatments. However, Zahran et al.26 found 
that children with a high cytotoxic CD8+ T cell population 
at baseline had a higher recovery rate within the first three 
months. This study did not find a relationship between 
lymphocyte subset proportions measured at diagnosis and 
treatment response within the first 30 days.

A limitation of our study is that the patients’ serum 
immunoglobulin isotype and IgG subtype levels, and 
lymphocyte subgroup ratios, were evaluated only at the 
time of diagnosis. Since these measurements were not 
repeated, the diagnosis of immunodeficiency could not be 
confirmed, and the patients were referred to the Pediatric 
Immunology and Allergy Clinic for evaluation. In addition, 
the small sample size and the lack of evaluation of the 
treatment effects on clinical outcomes are other limitations 
of the study. In conclusion, serum immunoglobulin levels at 
the time of diagnosis can help predict treatment response 
in the early period and detect subclinical immunodeficiency 
in children with acute ITP.
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