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Research Paper: 
Humoral and Complement Systems in Children With Acute 
Immune Thrombocytopenic Purpura

Background: Immune thrombocytopenia (ITP) is an autoimmune disorder associated with 
decreased platelet production and accelerated platelet destruction. An impaired immune 
system may induce by or be associated with ITP. 

Objectives: This study aimed to evaluate complement and humoral immune systems in ITP. 

Methods: We evaluated 30 children (under 19 years old) with acute and chronic ITP referred to 
a tertiary hospital and compared them with 30 healthy volunteers. We assessed the samples’ 
CBC with differentiation, serum immunoglobulins (IgG, IgE, IgM, IgA, IgG1, IgG2, IgG3, IgG4) by 
nephelometry, antistreptolysin O titer by agglutination, CH50, C3, C4 by nephelometry, CD19 
by flow cytometry, and anti-tetanus antibody titer by ELISA. Their demographic data were 
obtained with a questionnaire.

Results: Our findings showed that humoral and complement components were normal in 
both patients and healthy groups. However, based on independent t test results, the mean 
serum levels of IgM, IgE, IgG1, C3, and tetanus antibody levels were significantly higher in 
the patient group.

Conclusions: Humoral and complementary immunodeficiency in these patients is unlikely. 
However, more studies with larger sample sizes are needed.
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1. Introduction

mmune Thrombocytopenia (ITP) is an im-
mune and or autoimmune disease with 
bleeding tendency due to accelerated plate-
let destruction as well as decreased platelet 

production mediated in part by autoantibodies. ITP has 
several etiologies, natural histories, and responses to 
treatment. In children with ITP, there is sometimes a his-
tory of recent infections. In the endemic areas, in adults 
with ITP, Helicobacter pylori, human immune deficien-
cy virus, or hepatitis C are implicated (1). Vaccination I
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can also induce ITP, such as the measles-mumps-rubella 
vaccine (MMR, ~1:40000). Some cases of ITP due to vac-
cination (hepatitis B, diphtheria-tetanus-pertussis, and 
hepatitis A vaccines) have been reported in children (2).

In patients with ITP, the platelet-autoreactive T cells 
induce interleukin-2 (IL-2) and interferon-gamma 
(IFN-γ) predominantly, then with alteration in regula-
tory T cells (Treg) number and function, a shift toward 
stimulatory monocytes with enhanced Fcγ receptors 
(FcγR)-mediated phagocytic capacity causes immune 
dysregulation in ITP. Some researchers reported in-
creased Th17 cells or IL-17 cytokine in ITP patients 
whereas other reports did not detect any differences. 
Resolution in Treg function in ITP patients induces in-
creased platelet counts after the use of these agents 
(3). Similar results have been reported with rituximab 
that improve Treg function. High-dose dexamethasone 
treatment increases the number of circulating Treg 
cells and decreases Th1 cells (4, 5). 

Immunodeficiency disorders are diseases of defective in-
nate adaptive immunity with diverse clinical phenotypes 
and genotypes manifested by recurrent severe infections, 
autoimmunity, and lymphoproliferation (6). Antibody defi-
ciencies are more common in primary immune deficiency 
followed by well-defined syndromes with immunodefi-
ciency, phagocytic disorders, complement deficiencies, im-
munodeficiencies affecting cellular and humoral immunity 
in nine patients, disease of immune dysregulation and de-
fects in intrinsic and innate immunity (7). 

In primary immune deficiency, especially in antibody 
disorders, chronic and recurrent infections, chronic 
inflammation, and autoimmunity are more common. 
Besides, they tend to develop malignancies and lym-
phoproliferative disorders. Prevalence of autoimmune 
disorders in Common Variable Immunodeficiency 
(CVID), hyper IgM (HIgM), secretory IgA deficiency 
(SIgAD) and X-linked agammaglobulinemia (XLA) pa-
tients were 38 (30.4%), 13 (40.6%), 14 (22.2%), and 11 
(18.3%), respectively. Prevalence of ITP in CVID, HIgM, 
SIgAD, and XLA patients were 5 (4%), 5 (15.5%), 0 (0%), 
and 3 (5%), respectively (8, 9). In the present study, we 
explored the role of humoral and complement systems 
in patients with ITP. 

2. Methods

Human samples

The Vice Chancellor for Research approved this study. 
Peripheral blood was obtained from patients with acute 

and chronic ITP (defined as passed >1 year since diagno-
sis) and closely age-matched normal healthy volunteers 
(often from patients’ relatives) with their informed con-
sent. In practice, we did not find chronic ITP except for 
3 cases. Therefore, our study is based on patients with 
acute type of disease. The control group consisted of 
people who had no history of diseases and were often 
selected from the family of the patients.

The inclusion criteria were lacking Intravenous Im-
munoglobulin (IVIg) in the past 6 months; not having 
steroid therapy for at least 2 months; not reporting any 
previous recurrent infections, documented primary or 
secondary immune deficiency (due to known diseases), 
autoimmune disorders, or other acute or chronic disor-
ders. Then, every patient diagnosed with ITP entered 
the study. The patients were between 6 months and 18 
years old. We evaluated age, gender, and blood indexing 
which included WBC, Hb, platelet count, previous treat-
ments, age of diagnosis, serum immunoglobulins (IgG, 
IgE, IgM, IgA, IgG1, IgG2, IgG3, IgG4) by nephelometry, 
antistreptolysin O (ASO) titer by agglutination, CH50, 
C3, C4 by nephelometry, CD19 by flow cytometry, and 
anti-tetanus antibody titer by ELISA. 

Acute ITP is defined as thrombocytopenia (<150000 
platelets) for a duration of up to one year. Chronic ITP re-
fers to thrombocytopenia (<150000 platelets) for more 
than one year. The sample size selection was based on 
previous studies. All data were gathered from a ques-
tionnaire form. A sample of 7 mL of the patient`s blood 
was taken and sent to the laboratory for analysis. We 
used Minineph (Bingham, UK) kits for immunoglobulins 
and complements. Besides, we used Bionik company 
kits from Canada for ASO titer and CD19 flow cytom-
etry. ELISA IDL kits from Italy was used for anti-tetanus 
antibody titer. All patients and healthy people had con-
sented to participate in this study. 

According to the following formula and based on Ohali 
et al. study (that the complement system may indicate 
a possible role in ITP patients), we select 25 people for 
each group (10).

N= ×r+1 P(1-P)(Za+Zβ)
2

r (P1+P22)

Statistical analysis

After performing the Kolmogorov-Smirnov test and veri-
fying the normal distribution of variables, quantitative vari-
ables were presented with mean and standard deviation 
and qualitative variables with frequency. The independent 
t test evaluated the mean difference of variables. Descrip-
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tive statistics and statistical analyses were performed in 
SPSS 25. In all cases, a two-sided P value less than 0.05 was 
considered statistically significant.

3. Results

A total of 60 samples were included in our study. Twen-
ty-seven people were female, and 33 were male with an 
age range between 6 months and 18 years (mean age 
5.62 years) (Table 1). Out of our total number of pa-

tients, 27 had acute ITP and only 3 had chronic ITP. Clini-
cal symptoms included petechiae and purpura along 
with other symptoms of ITP, such as abdominal pain or 
joint pain. Sometimes laboratory tests revealed cases of 
occult gastrointestinal bleeding. None of the bleedings 
was evident. All of the acute ITP patients responded to 
one-time treatment with intravenous immunoglobulin, 
but chronic cases required frequent treatments. Serum 
levels of immunoglobulin were within normal range 
both in the ITP and healthy groups but in the ITP group 

Table 1. Demographic characteristics of the study samples 

Groups Female Male Total Age Mean Age 

ITP 13 17 30 6 mo to 13 y  5.30 y

Healthy 14 16 30 6 mo to 12 y  5.82 y

Total 27 33  60

ITP: Immune thrombocytopenia.

Table 2. Serum levels of immunoglobulin in ITP and healthy groups

Index 
Mean±SD

P 
ITP  Healthy 

ASO U/mL 129.55±13.13 125±8.17 0.06

IgA mg/mL 84±24 78±13 0.31

IgG mg/mL 904±403 788±63 0.12

IgM mg/mL 91±18 77±16 0.004

IgE IU/mL 117.19±104.55 55.4±45.16 0.005

IgG1 mg/mL 441.37±232.21 353.66±381 0.04

IgG2 mg/mL 314.29±148.83 303.2±310.3 0.68

IgG3 mg/mL 74.65±15.9 70.66±12.98 0.26

IgG4 mg/mL 58.93±19.65 52.33±11.51 0.14

ITP: Immune thrombocytopenia; ASO: antistreptolysin O

Table 3. Complement, tetanus titer, and CD19 evaluation in both groups

Index ITP Healthy P 

C3 mg/dL 1.17±0.19 1.07±0.15 0.03

C4 mg/dL 0.21±0.03 0.21±0.03 0.76

CH50 mg/dL 137.03±23.28 137.70±19.61 0.81

Tetanus titer IU/mL 2.74±1.84 1.54±1.40 0.007

CD19 % 31.55±18.39 14.70±4.42 0.001

ITP: Immune thrombocytopenia.
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was higher (Table 2). Table 3 presents the values of com-
plement, tetanus titer and CD19.

Based on the independent t test results, the differenc-
es between 2 groups in the mean serum levels of IgM, 
IgE, IgG1, C3, tetanus antibody, and CD19 were statisti-
cally significant.

4. Discussion

Infections are not common in acute or chronic ITP. 
However, ITP usually occurs after upper respiratory in-
fections. A few research studies have been conducted 
on immunodeficiency in ITP patients. In the present re-
search, we evaluated the humoral and complement de-
ficiencies in patients with ITP. Our findings showed that 
humoral and complement components were normal in 
all patients. Based on the independent t test results, the 
mean serum levels of IgM, IgE, IgG1, C3, tetanus anti-
body, and CD19 were significantly higher in ITP patients. 
Common variable immunodeficiency (CVID) is a fre-
quent disorder associated with autoimmune diseases 
(4%-23%) such as ITP, immune hemolytic anemia, and 
neutropenia. In many cases, autoimmune events are 
the first manifestations of a primary immune deficien-
cy (9, 11). In another study, ITP was 4.6% prevalent in 
primary antibody deficiencies, being more common in 
HIgM disease as compared with the CVID (8). 

Similar to our study, other studies showed that CD10, 
CD19, and CD20 B-cell markers were significantly high-
er in children with acute and or chronic ITP in bone 
marrow aspiration (12, 13). CD19 has been bone mar-
row in the group of ITP patients because it needed to 
diagnose them. However, in the control group, ethi-
cally peripheral blood CD19 performed. In our study, 
although CD19 was not comparable between the two 
groups, its percentage in patients was significantly 
higher. Rahiminejad et al. evaluated the humoral im-
mune system in children and adults (3-51 years old) 
with chronic ITP. Their patients had no history of recur-
rent infections similar to our study.

Thirty-eight percent of their chronic ITP patients had 
signs of primary immunodeficiency. Only 2 patients had 
selective IgA deficiency (5.0%). There was no difference 
between patients and controls in any of the immuno-
globulin serum levels (IgA, IgG, IgG subclasses, and IgM). 
Four patients (11.1%) had low IgG subclasses (IgG2 lev-
els) and associated insufficient antibody response to 
the pneumococcal vaccine (14).  This study showed a 
substantial slight increase in antibody response levels 
to 23-valent PPV (pneumococcal polysaccharide vac-

cine) in ITP patients in comparison with the normal re-
sponders (14). However, in our study, ITP patients had 
a higher response to the tetanus vaccine compared 
with the healthy group (P=0.007). Therefore, unlike 
Rahiminejad`s research, we did not find Specific Anti-
body Deficiency (SAD) in ITP patients. Perhaps because 
our patients, except for three, were of an acute type. 

Studies support that peripheral CD19+ subsets 
based on CD24 and CD38 expression have significantly 
changed in ITP patients (15, 16). These studies have 
found impaired IL-10 response in stimulated B cells 
and a reduced B-cell suppressive activity in ITP patients 
with low platelet counts (4, 17, 18). Memory B cells de-
ficiency has been reported in patients with ITP. Also, 
CD16+ blood monocytes can modulate and suppress IL-
17+CD4+ and Treg development due to the proliferation 
of IFN-γ that observed in ITP patients (1, 19). Because of 
our study limitations, we could not carry out all tests for 
humoral and complementary systems. Also, the num-
ber of chronic ITP patients was low.

5. Conclusions 

Humoral and complementary immunodeficiency in 
our ITP patients is unlikely, perhaps because our pa-
tients, except for three, were of an acute type. How-
ever, in patients with ITP, checking the immune system 
without a history of serious or repeated infection is not 
necessary. 
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