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ABSTRACT

Objective: Determination of significance of immature platelet fraction (IPF%) in diagnosed patients of Immune throm-
bocytopenic purpura (ITP).

Study Design: It was a cross-sectional study.

Place and Study Duration: Haematology department, Armed forces Institute of Pathology (AFIP), Rawalpindi Pakistan June
2021 to December 2021.

Methodology: Patients of all ages and genders diagnosed with ITP and platelets less than 100 x 10%/L after a review of
peripheral blood film were included in the study. Detailed history and examination were made, complete blood count (CBC)
test was done on Sysmex XN-3000 automated haematology analyzer. Peripheral blood was stained with Leishman stain and
examined under a microscope to rule out pseudo thrombocytopenia and the presence of abnormal cells and dysplasia. After
adequate quality and control, the immature platelet fraction was performed on Sysmex XN 3000.

Results: Seventy-two diagnosed cases of immune thrombocytopenic purpura were part of the study. The mean age of the
patients was 21.00£14.50 years. 34 (48%) patients were males, and 38 (52%) were females. The mean platelet count was
49.40£24.60. Mean IPF was 17.90£9.50 per microliter. Immature platelet fraction (IPF%) was raised in all the patients with
immune thrombocytopenic purpura, confirming our hypothesis that IPF% was an independent predictor for the detection of
ITP.

Conclusion: Immature platelet fraction is a unique parameter that can pick patients having thrombocytopenia due to

peripheral destruction, including immune thrombocytopenic purpura.
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INTRODUCTION

Immune thrombocytopenic purpura, also known
as ITP, is a common autoimmune disorder in which
there is isolated thrombocytopenia when other exoge-
nous etiological factors are lacking.! Thrombocy-
topenia is due to autoantibody binding to specific pla-
telet membrane glycoprotein and causing premature
destruction of platelets.2

Diagnosis of ITP is made upon history, clinical
examination, Blood CP, and peripheral blood film
examination. Bone marrow biopsy is often done to
look for other causes of thrombocytopenia. Bone mar-
row in ITP is usually normocellular with increased
megakaryocytes. Bone marrow being an invasive
procedure is often not done if a clinical diagnosis is
established.’

With advances in the medical field, a new
parameter has been introduced which can provide
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useful information about the peripheral destruction of
platelets.* Immature Platelet Fraction (IPF%) is an
automated parameter that tells us about the proportion
of immature platelets to the total number of platelets in
a patient's peripheral blood.>¢ The Sysmex® XN- and
XE-Series of Automated Hematology Analyzers can
report the IPF% result by flowcytometry to help
physicians determine the cause of thrombocytopenia.”
IPF reference range varies from 1.6 - 7.1% in adults and
1.0-6.8% in children.?

Immature platelet fraction is raised in patients
with peripheral destruction of platelets, whereas it is
normal or decreased in cases of central thrombocy-
topenia.®10 This test is a noninvasive, cost-effective and
reliable test to diagnose the cases of peripheral destruc-
tion of platelets along with the history, examination,
Blood CP, and peripheral blood film review. This
study was conducted to determine the significance of
IPF % as a predictive marker for the diagnosis of
peripheral destruction of platelets, including Immune
Thrombocytopenic Purpura (ITP).
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METHODOLOGY

This cross-sectional study was conducted at the
Armed Forces Institute of Pathology from June 2021 to
December 2021, over seven months after permission
from the Institutional Review Board was taken (IRB no
FC-HEM 20-21/READ-IRB/22/840). Keeping the
confidence level at 95%, the margin of error at 5% and
taking the population proportion to 95% based on a
study conducted on NIBD," in which the majority of
patients with ITP had raised IPF. The WHO calculator
was used to calculate the sample size of 73. Non-
probability purposive sampling was employed.

Inclusion criterion: Patients in the study were of all
ages and genders diagnosed with immune thrombocy-
topenic purpura based on clinical features and bone
marrow biopsy in some cases, along with platelets less
than 100 x 10°/L, confirmed and reviewed after the
peripheral examination.

Exclusion criteria: Patients with pseudo thrombocy-
topenia after peripheral blood film review or presence
of blast cell or dysplasia in the peripheral blood and
patients who have already started treatment for their
haematological disorders were exdcluded from the
study.

Informed written consent was ensured. History
and examination were made. In history, dental history,
spontaneous bruising, bleeding after surgery, mens-
trual history and epistaxis history were taken. In
physical examination, petechial bruises, ecchymosis,
and hematoma were looked.

5ml of venous blood was drawn under aseptic
measures and kept in an EDTA vial. After adequate
quality control, a blood CP card was obtained from XN
3000 fully automated analyser. Slides were stained
with Leishman stain, and peripheral blood examina-
tion was done under a microscope to rule out pseudo
thrombocytopenia, dysplasia and the presence of blast
cells. IPF command was given on XN 3000 to measure
the value of the Immature platelet fraction.

Data was analysed on Statistical package for
social sciences (SPPS) version 23.00. For analysis of
qualitative variables, percentages and frequencies were
calculated, whereas for quantitative variables, stan-
dard deviation and mean was calculated.

RESULTS

A total of seventy-two diagnosed patients with
ITP were included in the study. The mean age of
patients was 21.0+14.5 years. 34 (48%) patients were
males, and thirty-eight (52%) were females. The mean

platelet count was 49.4£24.6 X 103/ul. Mean IPF was
13.90£10.50). Details of descriptive statistics were
shown in Table-I.

Mean platelet count and IPF in males and females
were shown in Table-Il. There was no statistical
difference in Platelet count and IPF in both genders, p>
0.05. Mean platelet count and IPF Age wise were
shown in Table-III.

Table-I: Mean and Standard Deviation of Quantitative Vari-
Ables (n=72)

Characteristics Minimum | Maximum Mean * SD
Age 1.0 57.0 21.0414.5 years
Platelet count 10.0 97.0 49.4424.6 x 109/L
Immature 17.949.5 per
Platelet Fraction 57 6.0 microliter
Total Leukocyte 3.9 1.2 6.741.6 x 109
Count
Haemoglobin 9.5 16.2 13.3+1.5 g/dl

Table-II: Gender wise Mean Platelet Count and Immature
Platelet Fraction (IPF) levels (n=72)

Characteristics Male (n=34) | Female (n=38) | p-value
Platelet count 45.91423.60 52.63+25.47 0.251
109/L 109/L )
Immature Platelet |18.43+10.29 per| 17.60£8.99 per 0.714
Fraction (IPF) microliter microliter )

Table-III: Age wise Mean Platelet Count and Immature Plate-
let fraction (IPF) levels (n=72)

Characteristics < Mean Age >Mean Age p-
(n=38) (n=34) value
Platelet count 49.47+26.18 49.44+3.38 0.99
x109/L x109/L )
Immature Platelet 17.33+9.12 18.74+10.06 0.536
Fraction (IPF) per microliter | per microliter )
DISCUSSION

IPF possesses a high clinical utility in the labora-
tory diagnosis and management of thrombocytopenia
because raised IPF levels reflect increased peripheral
platelet destruction. In particular, it is utilized to
diagnose immune thrombocytopenic purpura and
differentiate it from bone marrow suppression or
failure. In the latter, the IPF value would be low.”

Immune thrombocytopenic purpura (ITP) is an
autoimmune disease with a drop in the platelet count
in the peripheral blood. A decrease in platelet count
causes bruising, gum bleeding or internal bleed.® ITP is
an immune reaction against one's platelets.”

Diagnosis of ITP can be made based on clinical
history and examination, but laboratory analysis is
often required before commencing the treatment. In
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most settings, bone marrow aspiration and trephine
are done to confirm ITP.1° Bone marrow biopsy is a

procedure which can cause pain; therefore, the flow
cytometric technique is now being utilized to reach the
final diagnosis.1!

In the present era, IPF can be used to differentiate
the cases of ITP and central thrombocytopenia. Studies
have shown that under circumstances of thrombocy-
topenia, the RNA content of platelets corresponds
directly with megakaryopoiesis.’>!® IPF% is a new
parameter introduced on the Sysmex XN and XEseries
automated analyzer expressed as IPF percent (IPF%) or
absolute IPF count. IPF% is utilized as a noninvasive
parameter to correlate the clinical features with
thrombocytopenia for diagnosis of ITP. This test is
noninvasive, simple and rapid.214

In our study population, nearly all patients with
ITP had raised IPF. The rise in IPF was proportional to
the degree of thrombocytopenia. Hence, we can say
that IPF has the potential to replace bone marrow
examination in the diagnosis of ITP. However, peri-
pheral blood review is essential with IPF to rule out
pseudo thrombocytopenia, dysplastic cells and the
presence of blast cells.15

In a study conducted at the National Institute of
Bone Marrow Diseases (NIBD) in 2016, 95% of patients
had raised IPF in ITP patients, and the mean IPF % was
16.3.1¢ This study is comparable to our results in which
the mean IPF % is 17.9, and all patients with ITP have
raised IPF levels. A similar study was conducted at
King Edward Medical College Lahore, which showed
raised IPF % in patients with peripheral destruction of
platelets with a mean IPF % of 25.5.77 The mean IPF in
this study is more compared to the results of our
study, however in congregation with our hypothesis
that the IPF % is raised in ITP patients.

An international retrospective study was conduc-
ted in Korea on 568 patients with ITP. The mean IPF %
was 8.7 %.18 This value is again above the upper limit
for the normal reference range of IPF. A study was
carried out in Egypt on children with ITP who were
tested, and the mean platelet count was found to be 55
and IPF% was 9.8%.1° These results are also consistent
with our findings of raised IPF in ITP patients.
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CONCLUSION

Immature Platelet Fraction (IPF %) is a novel parameter
and can be routinely used with CBC in patients with low
platelet count. This unique parameter will guide the physi-
cian and help differentiate the aetiology of various causes of
thrombocytopenia, including Immune thrombocytopenic
purpura. This cost-effective test can be an alternative to bone
marrow biopsy examination. Nevertheless, unfortunately,
that is an invasive and quite painful procedure.
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