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Abstract 

Background & Objectives: Immature Platelets or Reticulated Platelets (RP) are newly released platelets 

which are larger and more reactive than mature platelets and contain RNA. Immature Platelet Fraction 

(IPF) is the percentage of RPs. It reflects the severity of damage to platelets and the generation of 

platelets in bone marrow. The objective of the study was to assess whether IPF could potentially be used 

as a prognostic indicator of platelet recovery in patients with thrombocytopenia.  

Methods: This is a prospective observational study in 141 eligible patients who were followed up over a 

period of 5 days. Serial monitoring of platelet count and IPF were conducted on 1
st

,3
rd 

and 5
th

day. An 

IPF value of >6.1% was considered as high. An increase of platelet count of 20,000cells/μL was 

considered as significant. The study population was grouped based on clinical diagnosis, aetiology of 

thrombocytopenia and severity of thrombocytopenia. Descriptive and inference analysis were done. 

Correlation between change in platelet count with respect to change in IPF was analysed.  

Results and Discussion: Of 141 patients 68.1% were males and 31.9 % were females. Majority of the 

patients belonged to age group 21-40 years (42.6%). Dengue was diagnosed in 68.1% of the total 

patients. Pearson correlation coefficient between change in IPF and change in platelet counts on day1, 

day3 and day5 were -0.393, -0.455 and -0.393 respectively. IPF had an inverse correlation with respect to 

platelet counts. p-value obtained was <0.001 which was statistically significant. Kruskal-Wallis Test was 

done to find if there is any significant difference in IPF among the aetiologies. The p-value obtained was 

0.003 which was statistically significant. Hence pair wise comparison of different aetiologies was done. It 

was found that peripheral destruction of platelets had a significant association with IPF compared to all 

other aetiologies.  

Conclusion: There was a moderate inverse correlation between IPF and platelet counts. As the IPF levels 

fell, platelet levels tended to increase. It had some predictive value in anticipating platelet recovery. In 

thrombocytopenia, due to peripheral destruction IPF can potentially be used as a screening test. 
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Introduction 

Normal platelet count is defined as, being between 

150,000-400,000cells/μL
(1)

. Hence, thrombocyto-

penia can be defined as platelet count below 

150,000 cells/μL. Thrombocytopenia results from 

decreased marrow production, sequestration in an 

enlarged spleen and increased platelet destruction. 

Thus, the aetiology being multifactorial, causes 

may be congenital, infective, drug induced and 

others
(1)

. 

In severe thrombocytopenia, where platelet levels 

are <20,000cells/μL, the risk of morbidity and 

mortality increases dramatically. In severe cases, 

which can lead to life threatening haemorrhages 

(e.g. intracranial bleed), often the mode of 

management is platelet transfusion
(2)

. However for 

complete disease resolution, it is important that 

there is revitalisation of platelet production. 

A recent advancement in this area has been the 

identification of reticulated platelets or immature 

platelets. These are newly released platelets which 

are larger and more reactive than mature platelets 

and contain RNA. They are the platelet analogue 

of the red cell reticulocyte and are termed 

“reticulated” platelets (RPs).  

According to some studies on Immature Platelet 

Fraction (IPF), the percentage of RPs reflects the 

severity of damage to platelets and the generation 

of platelets in bone marrow
(3) (4) (5) (6) (7)

. It helps in 

differentiating between thrombocytopenia related 

to bone marrow dysfunction and thrombocy-

topenia related to peripheral platelet 

consumption
(7)

. The normal range of IPF is 0.7 - 

4.3%
(4)

. In patients with bone marrow 

dysfunction, the IPF level remains low. Platelet 

recovery in such patients is preceded by rise in 

IPF. However, in peripheral consumption of 

platelets, the IPF level remains high and a fall in 

peripheral destruction is followed by fall in IPF to 

normal values. Therefore, the estimation of RP’s 

can reflect the rate of thrombopoiesis.  

The IPF levels can also predict the timing of 

platelet recovery which is within 1-2 days of IPF 

increase
(4)(5)

. Thus, serial assessment of RP’s 

would give a clearer picture about the progress of 

thrombocytopenia. In India, there are only a few 

studies on IPF and Platelet recovery and hence 

there is need for such a study in the Indian setup, 

which takes into consideration thrombocytopenia 

of different aetiologies.  

 

Materials &   Methods 

This study was prospective observational study 

with a sample size of 141, all of whom were 

admitted to the Department of Medicine, Jubilee 

Mission Medical College and Research Institute, 

Thrissur between December 2015&June 2016. All 

cases of thrombocytopenia (platelet count of less 

than 1,50,000cellscells/µL) above thirteen years 

of age were included. All cases of 

thrombocytopenia (platelet count of less than 

1,50,000cells/µL) below the age of thirteen years 

Patient’s details were collected at the time of 

admission and were grouped based on clinical 

diagnosis defined by clinical symptoms. The study 

group was also classified based on proposed 

pathophysiology into 1) predominantly bone 

marrow suppression, 2) predominantly peripheral 

destruction of platelets, 3) Both bone marrow 

suppression and peripheral destruction 4) 

Abnormal pooling of platelets and 5) Unknown 

causes. All the dengue cases were under group 3.  

The platelet counts and IPF were obtained using 

Sysmex XN 1000 Automated haematology 

analyser at 1
st

, 3
rd 

and 5
th

day following 

admission for each patient. An increase in platelet 

value of >20,000cells/ μL from the baseline was 

considered as platelet recovery (4). IPF values of 

>6.1% was considered as a high IPF 
(5)

 and IPF 

value < 6.1% was considered as low or normal.  

Data were entered in Microsoft Excel 2016 and 

analysed in SPSS. Descriptive analysis was 

initially performed. This was followed by 

inference analysis where the association between 

change in IPF and change in platelet values during 

subsequent days was done.  
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Figure 1 Distribution of Clinical diagnosis in the male patients studied 

 
 

 

Figure 2 Aetiology of thrombocytopenia of patients studied 

 

 
Figure 3 Scatter plot showing non-linear relationship between Platelet counts and IPF on day 1 
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Figure 4 Scatter plot showing non-linear relationship between Platelet counts and IPF on day 3 

 

 
Figure 5 Scatter plot showing non-linear relationship between Platelet counts and IPF on day 5 

 

Table 1 Pearson correlation of IPF with Platelet on Day 1 
Variable Platelet on Day 1 

n Correlation coefficient p Value 

IPF on Day 1 141 -0.454 <0.001 

 

Table 2 Pearson correlation of IPF with Platelet on Day 3 
Variable Platelet on Day 3 

n Correlation coefficient p Value 

IPF on Day 3 141 -0.425 <0.001 

 

Table 3 Pearson correlation of IPF with Platelet on Day 5 
Variable Platelet on Day 5 

n Correlation coefficient p Value 

IPF on Day 5 129 -0.412 <0.001 

 

Table 4 Pearson correlation of changes in IPF with changes in Platelet count between day 1 and day3 
Variable Platelet Day1-Day3 

 

n 

Correlation coefficient  
p Value 

IPF Day 1- Day3 141 -0.394 <0.001 
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Table 5  Pearson correlation of changes in IPF with changes in Platelet count between  day 1 and day 5 
Variable Platelet Day1-Day5 

 
n 

Correlation 

coefficient 

 

p Value 
IPF Day1-Day5 131 

 

-0.455 <0.001 

   

Table 6 Pearson correlation of changes in IPF with changes in Platelet count between day3 and day 5 
Variable Platelet Day3-Day5 

 
n 

Correlation 

coefficient 

 

p Value 
IPF Day3-Day5 131 

 

-0.393 <0.001 

  

Table 7 IPF comparison according to Aetiology of Thrombocytopenia studied with respect to day 1, day 3 

and day5 

 

 

 

 

 

 

 

 

 

Table 8 Kruskal-Wallis test (One way ANOVA) 
ETIOLOGY  

n 

IPF p Value 

 Mean SD 

Bone marrow suppression 6 4.783 2.022 0.003 

Peripheral Destruction 18 16.155 12.480 

Bone marrow suppression and 

peripheral destruction 

 

96 

7.516  

4.122 

Abnormal Pooling 7 6.714 6.235 

Total 127 8.567 6.766  

 

Table 9 Pair wise comparison 
AETIOLOGY p-Value 

Bone marrow suppression Peripheral Destruction 0.021 

Bone marrow suppression and 

Peripheral Destruction 

1.000 

Abnormal Pooling 1.000 

Peripheral Destruction Bone marrow suppression and 

Peripheral Destruction 

0.011 

Abnormal Pooling 0.045 

Bone marrow suppression and 

Peripheral Destruction 

Abnormal Pooling 1.000 

 

Results 

The study included 141 subjects of which 68.1% 

were males and 31.9% were females. Majority of 

patients belonged to age group 21-40 years. (42.6 

%) Dengue was the most common clinical 

diagnosis in the study with 68.1% of the subjects 

being diagnosed with the same. Subjects were 

grouped into various clinical diagnosis which 

included dengue, leptospirosis, malaria, enteric 

fever, sepsis, idiopathic thrombocytopenia, 

chronic liver disease, malignancy and drug 

induced thrombocytopenia (Figure 1). 

IPF was significantly high in the patients with 

Idiopathic Thrombocytopenic Purpura, mean was 

26.1% (9 to 48.8).  

Analysis of the data revealed an association 

IPF Aetiology Thrombocytopenia p-value 

Bone marrow 

suppression 

Peripheral 

destruction 

Both Bone marrow 

suppression and 

peripheral destruction 

Abnormal 

pooling 

Not 

Known 

Day 1 4.78±2.02 16.16±12.48 7.52±4.12 6.71±6.24 6.50±2.74 <0.001 

Day 3 4.48±1.11 13.71±11.92 7.80±4.40 7.01±6.77 6.21±2.85 0.001 

Day 5 3.73±1.08 11.63±12.51 7.00±3.57 7.40±7.39 5.68±2.26 0.015 
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between IPF and Platelet Levels with a p-value of 

<0.01. Analysis on Day 1, 3 and 5 levels of IPF 

and Platelets shows an inverse correlation with a 

correlation coefficient (r) of -0.454, -0.425 and -

0.412respectively. (Tables 1,2, and 3). When 

change in IPF was compared with change in 

platelets, it also showed a moderate negative 

correlation (Tables 3, 4 and 5). 

IPF is shown to have statistical significance when 

compared to aetiology of thrombocytopenia.The 

aetiological classification was based on the 

proposed pathophysiology of thrombocytopenia in 

each clinical diagnosis. Kruskal-Wallis test (one 

way ANOVA) which is a nonparametric test was 

applied to know if there was any significant 

difference in IPF among the aetiologies of 

thrombocytopenia (Table 8). The p- value 

obtained was 0.003 which was statistically very 

significant. It showed that there was a significant 

difference in IPF among the aetiologies. Further 

analysis like pair wise comparison was done 

between all groups which showed that peripheral 

destruction of platelets when compared with all 

other aetiology groups had a significant p-value 

(Table 9). The p-value was found to be <0.05 

which suggests that there is a significant 

association between IPF levels and platelet 

destruction. In all other aetiologies p-value was 

not significant.  

 

Discussion 

Immature Platelet Fraction (IPF) is a measure of 

reticulated platelets found in the peripheral 

circulation. It is a relatively new parameter which 

can potentially be used to assess the change in 

platelet levels which could in turn be used to 

assess the prognosis of a thrombocytopenic state. 

This study aimed to find whether IPF can be used 

as a prognostic indicator in thrombocytopenia.  

This study showed a moderate negative 

correlation between IPF and platelet. Thus, IPF 

has some predictive value indicating 

compensatory platelet production. This is in 

accordance with previous studies by Abe et al 

(2006)
(9)

, Saigo et al 2008
(10)

 and Cremer et al 

2009
(11)

. In all these studies, a negative correlation 

was established between IPF and platelets in both 

adults and children.  

This relationship could be due to the phenomenon 

called immature platelet shift. This is similar to 

reticulocyte shift which is seen when more 

immature forms of reticulocytes are released into 

the circulation as in anaemia. Thus, the time taken 

for reticulocytes to lose their reticulum, the 

“reticulocyte lifespan” is increased
(12) 

 

Cybulska et al found an inverse correlation was 

found between platelets and IPF levels in all 

aetiologies. This correlation was obtained in this 

present study as well. However, Cybulska et al 

also found that there was a broad overlap of 

immature platelet measurements in ITP and bone 

marrow failure patients. They concluded that IPF 

has limited value in the diagnosis of 

thrombocytopenia of different aetiologies
(12)

. 

However in this study a significant association 

between IPF levels and platelet destruction was 

found when compared to other aetiologies. In a 

study by Pons et al
(14)

, they had established a good 

correlation between IPF and reticulated platelets 

in thrombocytopenia due to peripheral destruction. 

A significant association between IPF and Dengue 

was not observed in our study despite dengue 

being majority (68.1%). This may be due to the 

coexistence of both bone marrow suppression and 

peripheral destruction in dengue fever 
(4) (13)

. 

However, in a study conducted by Dadu et al 

(2013) on Dengue patients found that IPF had a 

strong correlation with the recovery of platelet 

counts
(4) 

In other aetiologies like bone marrow suppression 

and abnormal pooling, a statistically significant 

correlation was not obtained. This could be 

because the number of patients in both groups 

were small. It may also be due to an overlap of 

pathophysiology of thrombocytopenia in bone 

marrow suppression and abnormal pooling.  

 

Conclusions 

There was a moderate inverse correlation between 

IPF and platelet recovery when all aetiologies 
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were considered. As IPF fell, platelets tend to 

increase. In cases with peripheral destruction of 

platelets as an aetiology, there was a significant 

association with IPF. Hence further research needs 

to be conducted to study this association.IPF was 

not found to be a significant prognostic indicator 

in dengue. 
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