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ABSTRACT 

Objective: To evaluate the utility of immature platelet fraction (IPF) as a marker in immune thrombocytopenia purpura (ITP) 
patients.  
Study Design: Comparative cross-sectional study. 
Place and Duration of Study: Department of Haematology, Chughtai Institute of Pathology, Lahore Pakistan, from Aug to 
Nov 2020. 
Methodology: Sixty patients (Group-1) of immune thrombocytopenia purpura were selected. Sixty healthy individuals 
(Group-2) with normal blood count parameters were also included. A complete blood count with simultaneous evaluation of 
immature platelet fraction was performed for both groups on 3ml peripheral blood collected in K2EDTA. To check the 
reproducibility of results, each sample was run in duplicate. 
Results: Group-1 had a mean platelet count of 43.77±32.82 x109 /L (range 2-98x109/L), a mean immature platelet fraction of 
12.93±6.11% (range 3–25%) and a mean age 36.68±7.53 years, (range 22–56 years). Group-2 had a mean platelet count of 
251.7±83.55 x109 /L (range 150-450 x109 /L), a mean immature platelet fraction of 3.78±1.86 %, (range 1-7.2%) and a mean age 
of 36.42±6.94 years, (range 22–55 years). ROC curve analysis yielded an immature platelet fraction value of 7.0% as the cut-off 
between immune thrombocytopenic purpura patients and healthy individuals. 
Conclusion: Immature platelet fraction, though novel, is a useful marker to diagnose and monitor treatment response, 
diagnosis and management of immune thrombocytopenic purpura. 
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INTRODUCTION 

Thrombocytopenia is a commonly encountered 
entity, and its aetiology must be investigated to reach a 
conclusive management plan for the patient. Immune 
thrombocytopenia (ITP) is an acquired, immune-
mediated disorder with a prolonged or transient fall in 
the platelet count.1 Typically, all cases of isolated 
thrombocytopenia are investigated with due consi-
deration to patient history, clinical presentation, blood 
counts and, in some cases- a bone marrow biopsy.1,2 
According to the guidelines of the American Society of 
Hematology (ASH) and the British Committee for 
Standards in Hematology (BCSH), performing a bone 
marrow examination is unnecessary. However, it is 
performed routinely in most setups in Pakistan. In 
resource-constrained setups, this, predictably, leads to 
unnecessary delays in diagnosis and patient manage-
ment. Patients with bone marrow failure, such as 
aplastic anaemia, also present with cytopenias. In such 
situations, insight into the state of bone marrow throm-
bopoiesis provides valuable information regarding the 

cause of thrombocytopenia.3,4 

Immature platelet fraction (IPF) is a tool that can 
provide this insight. Young platelets, also known as 
reticulated platelets, have a higher mRNA content, and 
their numbers directly correlate with megakaryocytic 
activity in the bone marrow. The higher number of 
reticulated platelets found in the circulation indicates 
increased thrombopoiesis. Patients with marrow 
failure and low megakaryocytic activity do not have 
the corresponding increase in the RNA content of new 
platelets.5,6 A raised IPF implies peripheral utilization 
of platelets instead of defects in thrombopoiesis as the 
cause of isolated thrombocytopenia.7,8 

Recently, immature platelet fraction has emerged 
as a reliable measure of thrombopoiesis in bone 
marrow. This study evaluated its utility as a marker in 
immune thrombocytopenic purpura. The fact that it is 
rapid and automated adds strength to its utility as a 
therapeutic monitoring and diagnosis tool. 

METHODOLOGY 

The comparative cross-sectional study was 
conducted at the Department of Haematology, 
Chughtai Institute of Pathology, Lahore Pakistan, from 
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August to November 2020, after IERB approval. The 
sample size was calculated using, population SD of 
8.62, test value of population mean of 16.39 and 
anticipated population mean of 7.69.9 

Inclusion Criteria: Patients with the typical presenta-
tion of ITP and platelet count less than 100 x 109/L 
were included.  Matched healthy individuals with 
normal blood count parameters were also included. 

Exclusion Criteria: Patients with evidence of lympho-
proliferative disorders, leukaemias, bone marrow 
failure syndromes and megaloblastic anaemia were 
excluded based on thorough medical history, physical 
examination and relevant investigations. 

Sixty patients (Group-1) with the typical presenta-
tion of ITP and platelet count less than 100x109/L were 
selected. The sampling technique was non-probability 
consecutive. Platelet count was confirmed manually on 
microscopy of stained peripheral smears.  About 60 
matched healthy individuals (Group-2) with normal 
blood count parameters were also included. 3ml of 
anticoagulated peripheral blood (K2EDTA) was 
collected from each subject. A complete blood count 
and simultaneous evaluation of immature platelet 
fraction were performed for both groups. To check the 
reproducibility of results, each sample was run in 
duplicate. All samples were analyzed within 4 hours 
after collection. Immature platelet fraction was ob-
tained by analyzing samples on Sysmex haematology 
analyzer XN 9000. 

Statistical Package for Social Sciences (SPSS) ver-
sion 20.0 was used for the data analysis. Mean IPF and 
standard deviation were calculated for both Groups 
(confidence interval 95%). Independent samples t-test 
was applied to evaluate differences between both 
groups. The p-value of ≤0.05 was considered statisti-
cally significant. ROC curve analysis was obtained to 
determine the cut-off values of immature platelet 
fractions between both groups. 

RESULTS 

A total of 60 immune thrombocytopenic purpura 
patients (30 males,30 females) were evaluated in 
Group-1. The mean platelet count in these patients was 
43.77±32.82 x109/L (range 2-98 x109 /L), and the mean 
immature platelet fraction of 12.93±6.11 % (range 3–
25%). The mean age of this Group was 36.68±7.53 years 
(range 22–56 years). For Group-2, samples were taken 
from 60 healthy individuals (30 males, 30 females). 
This population had a mean platelet count                        
of 251.7±83.55x109/L (range 150-450x109 /L) and a 

mean immature platelet fraction of 3.78±1.86% (range 
1-7.2%) (Table-I). 

The platelet count of Group-1 was significantly 
lower than Group-2 (p-value<0.001). There was no 
significant difference in subject age between the two 
groups (p-value=0.841). It was noted that the immature 
platelet fraction values in Group-1 were higher than in 
Group-2. There was a significant difference between 
the two groups (p-value<0.001). ROC curve analysis 
yielded a cut-off value of immature platelet fraction 
(7.0%) for differentiating Group-1 from Group-2, with 
a sensitivity of 83.3% & a specificity of 96.7%(Table-II). 
 

Table-I: Comparison of Characteristics Between Group-1 
(Patients) and Group-2 (Healthy Controls) (n=60) 

Baseline Characteristics 
Group-1 
(n=60) 

Group-2 
(n=60) 

p-
value 

Age (years) 36.68±7.53 36.42±6.94 0.841 

Platelet count (x109 /L) 43.77±32.82 251.7±83.55 <0.001 

Immature platelet 
fraction (%) 

12.93± 6.11 3.78±1.86 <0.001 

 

Table-II: Performance of Immature Platelet fraction as a 
Biomarker in  Preliminiary Diagnosis of Immune Thrombocy-
topenia Purpura (n=60) 

Diagnostic Parameters Values 95% CI 

Sensitivity 83.33% 71.48-91.71% 

Specificity 96.67% 88.47-99.59% 

Positive Predictive Value 96.15% 86.43-98.99% 

Negative Predictive Value 85.29% 76.68-91.1% 
 

DISCUSSION 

The diagnosis of ITP, though clinical, does require 
laboratory confirmation.10,11 Isolated thrombocytopenia 
with an otherwise normal peripheral smear, no 
organomegaly and classic symptoms of ITP is ade-
quate information to make the diagnosis.12 Indications 
for bone marrow biopsy in suspect cases of ITP (as per 
BCSH guidelines) are age 60 years and above, evidence 
of atypical features or refractoriness to first-line 
therapy.13 However, most setups rely on bone marrow 
biopsy to reach a sure diagnosis and rule out a 
hypoplastic marrow as the cause of thrombocy-
topenia.14,15 Although IPF is an emerging parameter, 
local data regarding IPF analyses on new-generation 
Sysmex analyzers is limited.16 

In 2016, a British study,16 on 2336 subjects estab-
lished an IPF reference range of 1.6-10.1% for healthy 
controls. In comparison, the literature review suggests 
a lower IPF in Asian populations. The reference range 
was 0.7–8.4% in a Chinese cohort,17 and 1–7.3% in 
Korean population.18 A study at the National Institute 
of Blood Disease and Bone Marrow Transplantation,19 
(NIBD), Karachi 2016, conducted on 231 subjects, 
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reported the upper limit of IPF for the normal Control 
Group as 7.69%. The reference range and mean IPF for 
the Control Group in our study is (1-7.2%) and is 
comparable to similar studies. 

The IPF values for the patient Group were 
predictably higher. This concurs with IPF values 
calculated for ITP patients in other studies. A study on 
45 patients in France in 2020 reported the mean IPF 
value of ITP patients as 15%. The same study proposed 
a cut-off IPF of 13% to differentiate peripheral 
thrombocytopenia from central thrombocytopenia. The 
mean IPF value of ITP patients was 16.39% in a study 
at NIBD in 2016.19 This study also concluded that all 62 
ITP patients evaluated had an IPF greater than 7%. A 
study in Korea,18 in 2010 reported the IPF cut-off value 
of 7.3% for differentiating ITP from aplastic anaemia. 
An inverse relationship exists between the platelet 
count and IPF. Other published data support this. The 
cut-off values of IPF for discriminating ITP and control 
Group in our study were computed as 7.0% by ROC 
curve analysis. 

In our study, platelet counts improved in patients 
following first-line treatment for ITP. This accom-
panied a corresponding decrease in IPF. It was also 
noted that patients on treatment displayed lower IPF 
for similar platelet counts than those not on treatment/ 
newly diagnosed. These results are similar to studies 
conducted at the national/regional level. 

IPF is a non-invasive, simple, rapid diagnostic 
parameter and can also be used to monitor treatment 
response in ITP. Many studies conducted to assess its 
reproducibility conclude that the results are repro-
ducible in an EDTA sample for 24 hours. More impor-
tantly, the greater utility of IPF in the clinical setting 
will help change the routine bone marrow examination 
trend in these patients. It must be stressed here, 
however, that patients with decreased IPF in the pre-
sence of low platelet count mandate bone marrow 
examination. It is beyond the scope of this study to 
assess these observations, but the utility of IPF extends 
to many domains of haematology. This includes deci-
sions on prophylactic platelet transfusions and hema-
tologic recovery after chemotherapy, bone marrow 
transplant and monitoring/changing immunosup-
pressive therapy in ITP patients. An increase in IPF> 
8% suggests that platelet count will increase 24-48 
hours before platelet count recovery in dengue patients.20 

CONCLUSION 

Immature platelet fraction should be incorporated into 
the diagnostic workup and further therapeutic monitoring 
for a patient with isolated thrombocytopeni 
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