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Role of platelet function and platelet membrane glycoproteins
in children with primary immune thrombocytopenia
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Abstract. The aim of the present study was to examine and
understand changes in platelet functions prior to and after
the treatment of primary immune thrombocytopenia (ITP)
in children. An automatic hematology analyzer and whole
blood flow cytometry were used to detect immature platelet
fraction (IPF), IPC and membrane glycoproteins (CD62p,
PAC-1 and CD42b) in ITP children (ITP group), children
with complete response after ITP treatment (ITP-CR group)
and children with elective surgery (normal control group).
The results showed that, levels of platelet count (PLT)
and plateletcrit in the ITP group were lower alhtough the
levels of mean platelet volume, platelet distribution width
and platelet-large cell ratio (P-LCR) were higher than
those in the normal control and ITP-CR groups. PLT in the
ITP-CR group was lower than that in the normal controls.
Additionally, IPF% was higher in the normal control and
ITP-CR groups, IPC was lower in the ITP group compared
to the normal control and ITP-CR groups. Furthermore,
prior to ADP activation, the expression levels of CD62p,
PAC-1 and CD42b in the ITP group were lower in ITP
group than those in the normal control and ITP-CR groups.
The expression level of PAC-1 was lower in the ITP-CR
and normal control groups. No differences were identified
in CD62p and CD42b expression levels. Following ATP
activation, CD62p, PAC-1 and CD42b expression in the
ITP group was lower than that in the normal control and
ITP-CR groups. PAC-1 expression was lower while CD62p
expression was higher in the ITP-CR group compared to
the normal control group. In conclusion, the activation of
platelets in ITP children was low. Decreased platelet func-
tion, platelet parameters and platelet glycoproteins may be
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used as markers for monitoring the treatment efficacy in
ITP children.

Introduction

Primary immune thrombocytopenia (ITP) is a common
acquired autoimmune hemorrhagic disorder, accounting for
30% of the total hemorrhagic disorders (1). The annual incidence
of ITP in children was approximately 1.9-6.4/100,000 (2). The
clinical manifestations of ITP were predominantly sponta-
neous skin and mucosal bleeding, while the complication of
intracranial hemorrhage occurred in severe patients, leading to
death. The majority of children presented acute course, while
approximately 20% children were transformed into chronic
ITP (3).

The main mechanism of pathogenesis of this disease
was increased platelet destruction and insufficient
thrombocytopoiesis due to abnormal cellular and humoral
immunity (4,5). The complicated pathogenesis mechanism
of ITP was recently identified (6). Investigators found apop-
tosis of platelets in ITP children, and speculated that platelet
apoptosis was also a pathogenesis mechanism of ITP (7,8).
Currently, there is no uniform ‘gold standard’” mechanism
of pathogenesis. Clinical diagnosis is mainly an exclusive
procedure and is dependent on bone marrow aspiration, which
is traumatic and not routinely recommended. Previous find-
ings (9,10) showed that changes of the platelet-associated
parameters [mean platelet volume (MPV), platelet distribution
width (PDW), platelet-large cell ratio (P-LCR), immature
platelet fraction (IPF)%] were used to diagnose thrombocyto-
penia due to various causes, and used as indicators of relapse
and efficacy. Long-term clinical diagnosis and treatment also
indicated that the hemorrhagic symptoms of some children
were not proportional to the reduction of the platelet count
(PLT), which indicated that hemorrhage in ITP children
was asssociated with the reduction of platelet count, as well
as abnormal platelet function. Therefore, only platelet count
is not sufficient to evaluate disease severity in children, and
monitoring of individual platelet function should also be
considered. Previously employed methods for the detection of
platelet function were limiting and were not optimal to assess
the many characteristics of platelet. Therefore, the develop-
ment of a rapid, sensitive and convenient detection method
is important to assess this disease, and understand platelet
function.
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The development of flow cytometry (FCM) and various
monoclonal antibodies that could be labeled with fluores-
cein, led to several tools for the detection of platelet function
becoming available.

Whole blood FCM was used to measure the percentage or
fluorescence intensity of fluorescence-labelled platelet-specific
membrane glycoproteins and activation markers, in order to
assess the activation of circulating platelets and the in vitro
response to activators by platelets, and evaluate platelet func-
tion. This technique simplified the treatment procedure of
samples, avoided the artificial activation of platelet in vitro
and prevented the loss of platelet subset. In addition, the blood
sample volume was small, thus this technique was especially
useful in the evaluation of the platelet function in the chil-
dren with thrombocytopenia. Regarding relevant antibodies,
Chen et al (11) compared the monoclonal antibody-specific
immobilization of platelet antigens (MAIPA) and FCM in the
detection of the sensitivity and specificity of GPIIb/IIIa and
GPIIb/IIa antibodies, and identified no significant differ-
ences. However, the sensitivity of FCM was higher than that
of MAIPA. This observation indicated that FCM could be
used as a new clinical diagnostic method (12-14).

Alterations in platelet function in ITP patients is contro-
versial. Wang et al (15) demonstrated decreased activation and
lower function of platelet in vitro and in vivo in ITP patients.
Psaila et al (16) compared the expression of membrane glyco-
proteins in the platelets in ITP patients and MDS patients, and
found high activation and in vitro response of the platelet in ITP
patients. Therefore, further investigation of the platelet func-
tion change was required. The abovementioned study detected
activation markers of GPIIb/IIIa on the platelet surface, such
as PAC-1, granule membrane glycoprotein (CD62p), CD42b
and IPF, evaluated the function of peripheral platelet and
the change of new platelet in ITP patients prior to and after
treatment, and assessed the change of platelet function in ITP
patients after initial diagnosis and treatment.

The aim of the present study was to detect PAC-1, CD62p,
CD42b and IPF by trace whole blood FCM, evaluate the func-
tion of peripheral platelet and the change of new platelet in ITP
patients before and after treatment, assess the change of platelet
function in I'TP patients after initial diagnosis and treatment,
analyze the change of platelet-associated parameters, such
as platelet count (PLT), MPV, plateletcrit (PCT), PDW and
platelet-large cell ratio, and provide the basis of the diagnosis,
and the interpretation of disease course and efficacy.

Materials and methods

Materials. Fluorescein-labeled anti-platelet monoclonal
antibodies used were: fluorescein isothiocyanate (FITC)-
labeled anti-platelet GPIIb/IIla monoclonal mouse
antibody (PAC-1-FITC; cat. no. 340507); phycoerythrin
(PE)-labeled anti-platelet GMP-140 mouse monoclonal
antibody (CD62p-PE; cat. no. 348107); peridinin chlorophyll
protein-labeled GPIIIa monoclonal mouse antibody (CD61-
PercP; cat. no. 340506); PE-labeled mouse IgG (MIgG-PE;
cat. no. 349043); phycocyanin-labeled anti-platelet GPIb-IX
monoclonal mouse antibody (CD42b-APC; cat. no. 551061);
and phycocyanin-labeled mouse IgG (MIgG-APC;
cat. no. 555751). Thiazole orange (TO) (1.0 ug/ml; Sigma,
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St. Louis, MO, USA); RGDS (Arg-Gly-Asp-Ser) peptide as
a blocker of PAC-1, and synthetic arginyl-glycyl-Asp-serine
peptide, (Sigma) were also used. Other monoclonal antibodies
were purchased from Becton-Dickinson (Franklin Lakes, NJ,
USA). The following were also used: 0.2 mol/l ADP (Sigma);
1% paraformaldehyde solution; phosphate-buffered saline
(PBS); FCM, a BD FACSCanto™ II high-speed sorter manu-
factured by Becton-Dickinson; and an automatic hematology
analyzer, BC-6800, Mindray (Shenzhen, China).

Subjects. All the subjects were inpatients at the Affiliated
Hospital of Luzhou Medical College (Sichuan, China)
between March 2014 and February 2015. All the patients
agreed to participate in the current study and signed written
informed consent. The patients were divided into three
groups: i) Normal control: 17 children prior to elective surgery
at the Department of Pediatric Surgery, including 12 male
and 5 female patients, with a mean age of 4.05+1.89 years.
The children had inguinal hernia, with a mean platelet
count of 309.2+54.06 x10%/1. None of the children had a
previous history of circulatory diseases, immunological
diseases, malignancy or transfusion. None of the children
had any infection signs 1 week prior to hospitalization, and
had no drugs 1 week prior to blood sampling. The children
had normal complete blood count and blood samples were
collected prior to surgery; ii) primary ITP: all the children
met the diagnostic criteria of ITP (17), including 12 male
and 6 female patients. The mean age of 3.8+1.4 years, the
mean onset time (from the onset of disease to presentation
in hospital) was 1-6 days and the mean platelet count was
28.61+10.42 x10%/1. No children had drugs that could affect
platelet function 3 months prior to admission, such as corti-
costeroids, immunosuppressants, heparin, or any relevant
treatment. This disease was not accompanied by significant
infectious symptoms, and required no other anti-infection
drugs. ITP was confirmed by the morphological analysis
of bone marrow cells, which were collected prior to drug
administration; and iii) complete response to primary ITP
(ITP-CR): the children met the efficacy criteria (18) with a
mean platelet count of 236.9+40.9 x10%/1. The differences in
the age and gender between the treatment and control groups
were not statistically significant (p>0.05).

Approval of the study was obtained from the Ethics
Committee of the Affiliated Hospital of Luzhou Medical
College.

Detection methods. Platelet membrane glycoproteins, such
as PAC-1, CD62p and CD42b, were measured. Venous blood
(3 ml) was collected and the middle section of 1.8 ml whole
blood was added into an anticoagulation tube containing
sodium citrate, mixed gently and processed for analysis.
Platelet activation was carried out by adding 50 ul ADP into
a Falcon tube (Becton-Dickinson Company, Franklin Lakes,
NJ, USA) followed by 450 ul blood with anticoagulant,
mixed gently by vortexing and incubated at 37°C for 10 min.
Expression of PAC-1, CD62p and CD42b was measured by
three-color fluorescence analysis with FCM. In separate
tubes, 20 ul of PE-isotype control antibody, CD61-PercP,
PAC-1-FITC and MIgG-APC, and 10 ul RGDS or 20 ul
CD62p-PE, CD61-PercP, PAC-1-FITC and CD42b-APC were
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Figure 1. Comparison of platelet parameters. (A) The expression of PLT in 3 groups, (B) the expression of MPV in 3 groups, (C) the expression of PDW
in 3 groups, (D) the expression of P-LCR in 3 groups, and (E) the expression of PCT in 3 groups. “P<0.05, ITP-CR vs. normal control group; ‘P<0.05, in
comparison to the normal control group; “P>0.05, in comparison to the normal control group. PLT, platelet count; MPV, mean platelet volume; PDW, platelet

distribution width; P-LCR, platelet-large cell ratio; PCT, plateletcrit.
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Figure 2. Expression of IPF% and IPC. (A) Expression of IPF% in 3 groups, and (B) expression of IPC in 3 groups. “P<0.05, ITP-CR vs. normal control group;
“P<0.05, in comparison to the normal control group; “p>0.03, in comparison to the normal control group. IPF, immature platelet fraction.

added. Then, 5 ul non-activated and activated whole blood
was added into the tubes of the treatment groups, and 5 ul
non-activated whole blood was added into the control tube,
mixed gently, and incubated at room temperature (25°C) in
the dark for 20 min. Subsequently, 1% paraformaldehyde was
added (2-8°C, 1 ml) into each tube, mixed completely, and
placed at 2-8°C in the dark for 30 min. Using FCM, signal for
10,000 platelets was acquired, and the positive expression rate
of CD62p, PAC-1 and CD42b was calculated (19).
Platelet-associated parameters (PLT, MPV, PDW, PCT and
P-LCR) were measured. Venous blood (4-ml) was collected
into an anticoagulant tube containing EDTA with a 5-ml
syringe, 2-ml whole blood was reserved, and the remaining
blood was used in the measurement of platelet-associated
parameters by an automatic hematology analyzer. Whole
blood (5-ul) was placed into the treatment tubes, followed

by 5 ul CD42b-APC and 50 ul TO. Whole blood (5-p1) was
placed into the control tube, followed by 5 ul CD42b-APC
and 50 pl PBS. The tubes were mixed gently, incubated
at room temperature in the dark for 15 min; and then, 1%
paraformaldehyde was added (2-8°C, 1 pl) into each tube, and
mixed completely. The samples were analyzed within 45 min.
Signals for 10,000 platelets were obtained, IPC was measured
and IPF% was calculated.

Statistical analysis. Experimental data were presented as
mean + SD and analyzed using SPSS 11.5 software (SPSS Inc.,
Chicago, IL, USA). The Student's t-test or rank-sum test was
used for comparisons between the two treatment groups. The
one-sample t-test or rank-sum test was used for the comparison
between the treatment and control groups. P<0.05 was consid-
ered to indicate a statistically significant difference.
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Figure 3. Expression of (A) PAC-1, (B) CD62p and (C) CD42b. “P<0.05, ITP-CR group vs. normal control group; “p<0.05, in comparison to normal control
group; and “p>0.05, in comparison to normal control group.
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Figure 4. Expression of PAC-1, CD62p and CD42b in the normal control group before and after platelet activation by ADP. P2 indicated 10,000 platelets
obtained. The polygon in panels (A-C) is the expression of PAC-1, CD62p and CD42b before platelet activation by ADP in the normal control group. The

polygon in panels (D-F) shows the expression of PAC-1, CD62p and CD42b after platelet activation by ADP in the normal control group.
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Figure 5. Expression of PAC-1, CD62p and CD42b in the ITP group before and after platelet activation by ADP (FCM). P2 indicated 10,000 platelet obtained.
The polygon in panels (A-C) shows the expression of PAC-1, CD62p and CD42b before platelet activation by ADP in the normal control group. The polygon
in panels (D-F) shows the expression of PAC-1, CD62p and CD42b after platelet activation by ADP in the normal control group. FCM, flow cytometry;

ITP immune thrombocytopenia.

Results

Measurement of platelet parameters. As shown in Fig. 1,
PLT and PCT in the ITP group had a lower expression level
compared to those in the normal control and ITP-CR groups
(p<0.05), while the MPV, PDW and P-LCR in ITP group were
higher than those in the normal control and ITP-CR groups
(p<0.05). Differences in the expression of MPV, PDW, PCT
and P-LCR between the ITP-CR and normal control groups
were not statistically significant (p>0.05), whereas PLT was
lower in the ITP-CR group (p<0.05).

Measurement of IPF% and IPC. As shown in Figs. 2 and 7,
IPF% in the ITP group was higher than that in the ITP-CR
and normal control groups (p<0.05). IPC in the ITP group
was lower than that in the ITP-CR and normal control groups
(p>0.05). IPF% was higher (p<0.05) and IPC was lower in
ITP-CR group in comparison to the normal control group. The
differences were not statistically significant.

Measurement of platelet membrane glycoproteins prior to and
after platelet activation by ADP. As shown in Figs. 3-6, prior
to platelet activation by ADP, the expression levels of CD62p,
PAC-1 and CD42b in the ITP group were lower than those

in ITP-CR and normal control groups (p<0.05). PAC-1 was
lower in the ITP-CR compared to that in the normal control
group (p<0.05). Differences in CD62p and CD42b were not
statistically significant (p>0.05). After platelet activation by
ADP, the expression levels of CD62p, PAC-1 and CD42b in the
ITP group were lower than those in the ITP-CR and normal
control groups (p<0.05). PAC-1 was lower and CD62p was
higher in the ITP-CR group than that in the normal control
group (p<0.05). Differences in CD42b were not statistically
significant (p>0.05).

Discussion

Platelet is the smallest cell in whole blood cells, originating
from mature megakaryocytes cytoplasm. It has the functions
of adhesion, accumulation and release, and plays an important
role in hemostasis (16). Platelet membrane glycoprotein (GP)
is a main component of platelet membrane proteins, and plays
major roles in the activation of platelet. Platelet GPs can be
classified into plasma membrane and granule membrane
glycoproteins based on the distribution location (19). Plasma
membrane glycoproteins are predominantly located on the
cell membrane of resting platelets, major GPs including
the GPIb (CD42b)-I1X-V complex and GPIIb/IIIa complex.
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CD42b (GPIb) is an important platelet adhesion receptor that
promotes platelet to secret platelet-derived growth factors
and 5-HT, accelerating the deformation and aggregation of
platelets. GplIb/IIla complex is the most abundant membrane
glycoprotein and can mediate the binding of platelet and
fibrinogen (Fg), which is the final pathway of platelet aggrega-
tion (20). PAC-1 is the monoclonal antibody in the exposed
Fg-binding site after the activation of GpllIb/Illa, and is the
specific marker of the activation of GPIIb/IIIa complex and
the early marker of platelet activation (21). Granule membrane
glycoproteins comprise CD62p and CD63p, with CD62p also
known as P-selectin. Since the increase of CD62p is not altered
with time prolongation, it is considered the ‘gold standard’ of
platelet activation markers (22). Therefore, we investigated
the change of platelet function by detecting the expression of
PAC-1, CD62p and CD42b (23).

Hemorrhage due to decreased platelets caused by
disrupted platelet autoimmunity is currently considered as
the pathogenesis mechanism of ITP (7). However, platelet
function was less investigated. The present study measured
the expression percentage and fluorescence intensity of three
membrane glycoproteins, i.e., PAC-1, CD62p and CD42b with
FCM to analyze the in vitro and in vivo activation of platelets
in ITP patients. The percentage of membrane glycoproteins
indicated the total amount of activated platelets, and the mean
fluorescence intensity (MFI) indicated the expression of
membrane glycoproteins in single-activated platelets. These
factors provide an understanding of the activation capability
of individual platelet. In the current study, the expression
levels of PAC-1, CD62p and CD42b in ITP children were
significantly lower those in the normal control group prior
to and after platelet activation by ADP. This result was
consistent with that by Liu and Qian (6), which demonstrated
low platelet activation in vitro and in vivo in ITP children.
Other studies reported that some autoantibodies may affect
platelet function (24-26). As autoantibodies may bind to the
antigenic epitopes on GPIIb/IIla and GPIb (CD42b), prevent
the binding of added fluorescent mAb, the expression levels
of PAC-1 and GPIb (CD42b) were decreased. Furthermore,
inhibition of the initial activation steps prevented the expo-
sure of intracellular granule membrane glycoproteins on the
surface of plasma membrane, thus decreasing the expression
level of CD62p. The present study also demonstrated normal
MFTI of CD62p in vivo and lower MFI of CD62p after platelet
activation in vitro. This result demonstrated low in vivo activa-
tion of platelets in ITP children. Previous findings have shown
that the inhibition or dysfunction of megakaryocytes in ITP
children may cause abnormal membrane glycoproteins in new
platelets in a qualitative and quantitative manner (27).

Platelet activation from the internal to the external compart-
ment is a series of complicated physiological process, in which
any section affects normal platelet activation. Further studies
are required to determine which section may cause low platelet
activation in ITP children. Our study also demonstrated that
the expression levels of three glycoproteins gradually increased
with the recovery of patients, although the expression level of
PAC-1 in the recovery phase was lower than that in the normal
group. This result may be related to the fact that platelet activa-
tion was enhanced and some antibodies were present due to the
release of new platelets in the recovery phase in ITP children.
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The expression level of CD42b in the recovery phase was
similar to that in the normal control group, which may be due to
less membrane glycoprotein GPIb (CD42b) in ITP patients. The
percentage and MFI of platelet membrane glycoprotein CD62p
were higher than those in normal children after activation by
ADP. This result was consistent with Bhoria et al (28), who
demonstrated enhanced platelet function in the ITP children
who were in the recovery phase.

Previous studies have demonstrated enhanced platelet
function in ITP children. Wang et al (29) found the
positive expression rate of PAC-1 in ITP patients was
significantly higher than that in healthy and non-ITP patients.
Psaila et al (30) observed high intrinsic platelet activity and
intrinsic platelet reactivity due to high IPF, increased GPIb on
the membrane surface of circulating platelets and increased
expression of activated GPIIb/IIIa and GPIb. The finding was
inconsistent with our results due to: i) ITP was a group of
heterogeneous diseases with complicated etiology and patho-
genesis mechanisms. Activation of the individual platelet with
different pathogenesis mechanism may be different. ii) The
stage of disease in the selected subject may be different, as
some patients may have experienced in vitro activation (31);
and iii) artificial agitation in the blood sample collection,
the set-up of the instruments and sample treatment, and the
time of sample treatment may have affected the expression of
membrane glycoproteins and the final result. A limitation of
the study is that, the samples collected were limited. Thus, a
larger sample size may be required in future studies.

Platelet parameter was a simple non-invasive examina-
tion, that was capable of reflecting the proliferation kinetics
of platelets in vivo (32), and was significant for the early
diagnosis, risk assessment and efficacy interpretation of
disease. Platelet parameters included PLT, P-LCR, MPV,
PCT and PDW. PLT was a common indicator for the assess-
ment of treatment protocol and disease severity. PLT in the
ITP children was significantly lower than that in the normal
control group at first visit due to the disruption of platelets
by autoimmunity. MPV reflected the size and metabolism of
platelets and the proliferation capability of macrophage in
bone marrow (33,34). It was therefore useful in the assessment
of platelet function and the reason for thrombocytopenia.
Balduini and Noris (35) identified that the specificity of MPV
in the differentiation of ITP and congenital thrombocyto-
penia was up to 91%, and was dependent on the precision
of the instrument. Korkmaz er al (9) demonstrated MPV in
a relapsed patient was significantly higher than that in the
patient with a primary disease, and suggested that MPV
could be used to predict the relapse of ITP, while PDW was
a parameter that reflected the difference of platelet volume
and was positively associated with MPV when marrow
proliferation was normal. Ntaios ef al (10) compared the
thrombocytopenia caused by ITP with that by myelosup-
pression, and found MPV and PDW were higher when the
disruption of peripheral platelets was increased. PDW and
MPV were beneficial to the diagnosis of ITP. P-LCR refers to
the percentage of blood large platelets (volume of >20 fl). An
increase in P-LCR indicates an elevation in neonatal platelet
count, and although the total number of platelets remained
unchanged, it indirectly led to an increase in platelet destruc-
tion (34). PCT was the product of PLT and MPV, and the change
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of PCT was consistent with the change of PLT. The present
findings demonstrated that PLT and PCR in the ITP patients
were significant lower, whereas PDW, MPV and P-LCR in the
ITP patients were significantly higher. Following treatment,
PLT and PCR gradually increased, whereas PDW, MPV and
P-LCR gradually decreased. PLT was negatively related to
MPYV, while MPV was positively related to PDW and P-LCR.
These results were consistent with those of Fan and Wei (36),
which suggested that the change of platelet parameters was
beneficial to the diagnosis and efficacy interpretation of ITP
patients. However, some factors may affect the detection of
platelet parameters, including the time of sample storage,
the method for blood collection, anticoagulant EDTA and
enlarged platelet volume due to the binding of platelet to
granulocytes or monocytes.

Reticulated platelets (RPs) are immature platelets that
enter the blood from bone marrow, and are in the naive
phase of the process from megakaryocyte to platelet. RPs
are an important indicator in assessing the ability of bone
marrow to produce platelets. Various indicators can be
used to identify thrombocytopenia (37-40), and be used to
predict the recovery of platelets after hematopoietic stem cell
transplantation (41). Liu er al (42) suggested that IPF% was
superior to PA IgG in the diagnosis of ITP. It was reported
that IPF was associated with the response to ITP treat-
ment (43). The current results have demonstrated that the
IPF% in ITP children prior to treatment was significantly
increased in comparison to the normal control group. IPF%
decreased with the relief of disease following treatment.
The results were consistent with those by Adly et al (44),
which suggested that the disruption of peripheral platelets in
ITP children was increased, and although the bone marrow
hyperplasia was normal, the compensatory hyperplasia of
megakaryocytes caused the release of a large number of
new platelets, leading to increased IPF% and subsequent
increased PLT. As a result, the stimulation to megakaryo-
cytes was weak and IPF% gradually decreased. IPC was
the product of PLT and IPF%, and represented the absolute
value of reticulated platelets in unit volume of peripheral
blood. The present findings demonstrated that IPC prior to
treatment in the ITP children was significantly decreased in
comparison to the normal control group, and the response
period after ITP treatment was significantly longer than that
prior to treatment. IPC was in inverse proportion to IPF%.
This may be associated with the short life-span of new plate-
lets or the disruption of new platelets following release into
the blood. Barsam er al (45) suggested that IPC reflected the
balance between the compensatory production of platelets
by megakaryocytes in ITP children and the disruption rate
of peripheral platelets, and could be used as the efficacy
indicator following treatment of thrombopoietin in chronic
ITP patients. Greene et al (46) suggested that IPC could be
used to assess the hemorrhage risk in ITP patients better than
platelet parameters, such as PLT and MPV.

Currently, physicians tend to focus on the relationship
between the change of platelet count and diseases, while
ignoring the significance of other platelet parameters in
the diagnosis and treatment in diseases. The findings of
the current study have demonstrated that the test of platelet
parameters is convenient and reliable, and valuable to the
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diagnosis and follow up in ITP children as it avoids the pain
from bone marrow biopsy, repeated tests, and good patient
compliance and dynamic assessment of the recovery in ITP
children is possible. Findings of the present study indicated
that a good platelet count is important for proper assessment
of platelet parameters (47). However, IPF is not affected by
platelet count, thus it is complementary to platelet param-
eters in the etiology of thrombocytopenia and the evaluation
of efficacy.
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