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SUMMARY – Immune thrombocytopenia (ITP) is an autoimmune disorder. Besides platelet 
count, immature platelet fraction (IPF) can be used as a tool to predict megakaryocytic activity in ITP 
patients. The aim of the study was to evaluate the utility of extended platelet indices in ITP diagnosis 
and their association with disease persistence and severity. This case-control study (1:1), conducted from 
January 2015 to December 2017, included 111 ITP patients and 111 healthy controls. ITP patients 
were grouped as newly diagnosed ITP, persistent ITP, chronic ITP, and refractory ITP patients. Periph-
eral blood was collected and complete blood profile parameters were recorded using Sysmex XN 1000. 
Significant (p≤0.05) difference between the groups of ITP patients and healthy control subjects was 
determined by Fisher exact test, while Pearson correlation was used to evaluate platelet count correla-
tion with IPF using SPSS ver. 23. Low hemoglobin and platelet counts with high total leukocyte count 
and IPF were detected in ITP patients as compared to healthy subjects (p≤0.001). Among all groups of 
ITP patients, very low platelet count (6.9±6.02.x109/L) with highest mean IPF (27.1±19.2%) was ob-
served in newly diagnosed ITP group. Other platelet parameters including mean platelet volume 
(MPV), plateletcrit, platelet large cell ratio (P-LCR) and platelet distribution width values were also 
altered in patient groups. Pearson correlation revealed negative relationship between platelet count and 
IPF in all patient groups. With the advent of new, sophisticated hematologic analyzers, the IPF and 
other platelet parameters provide simple, reliable and easier tools for predicting platelet disorders such 
as ITP, and to some extent the disease severity. Besides IPF, the MPV and P-LCR seemed to predict 
disease severity, treatment responsiveness, and duration of the disease to some extent.
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Introduction

Platelets are non-nucleated, membrane bound, 
disk-like structures. They activate coagulation factors 

by activating their membrane phospholipids in blood 
clotting due to impaired blood vessel flow2. Thrombo-
cytopenia or decreased platelet count (i.e. <1,50000/
mm3) is a common symptom associated with different 
autoimmune diseases or microbial infections. Throm-
bocytopenia can be divided into mild (<100000/mm3), 
moderate (20000-50000/mm3) and severe (<20000/
mm3). It usually occurs due to increased destruction of 
platelets in diseases such as disseminated intravascular 
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coagulation, thrombotic thrombocytopenic purpura 
and immune thrombocytopenia (ITP), or decreased/
reduced platelet production related with other bone 
marrow diseases3.

Immune thrombocytopenia is an immune disorder 
in which bleeding generally correlates with the severi-
ty of thrombocytopenia3. To date, the exact etiology of 
ITP is unknown. It has been proposed that various 
factors including excessive platelet destruction due 
platelet autoantibody production, T-cell mediated or 
oxidative stress dependent platelet destruction, and 
cessation of megakaryopoiesis cause ITP. Bleeding is 
the commonest clinical manifestation that occurs with 
or without bruises and epistaxis1,5.

With technology advancement, the new genera-
tions of automated hematologic analyzers have incor-
porated new parameters in the complete blood count 
(CBC) test including extended platelet indices such as 
platelet count (PLT), plateletcrit (PCT), platelet dis-
tribution width (PDW), mean platelet volume (MPV), 
immature platelet fraction (IPF), and platelet large cell 
ratio (P-LCR). The IPF represents a population of 
newly formed platelets or reticulated platelets (RP) 
with a high concentration of residual RNA due to ex-
cessive peripheral platelet destruction6. The RP were 
previously enumerated by flow cytometry, which was 
time consuming7,8. Although an increased IPF may be 
an early tool in the differential diagnosis between 
hypo- and hyperproliferative thrombocytopenia in-
cluding ITP, there are no supporting reports on the 
utility of IPF in predicting the severity and chronicity 
of ITP9. At present, differentiation of hypoprolifera-
tive and hyperdestructive thrombocytopenia can be 
made by a useful yet simple indicator of the platelet 
size. Collective interpretation of PLT, PDW, MPV, 
PCT, P-LCR and IPF by automated cell counters 
such as XN-1000 can be used as a convenient ap-
proach in differentiating thrombocytopenia due to 
ITP and its severity. These are simple, quick, cost-ef-
fective, noninvasive, easy to perform and reliable tools. 
The average size of platelets is MPV. Generally, an in-
creased MPV, i.e. >13 fl, occurs in platelet hyper-de-
struction, while MPV <8 fl is indicative of platelet 
hypo-production. The best cut-off value for MPV in 
ITP is generally >9.7 fl. MPV along with morphologi-
cal examination can be used in differential diagnosis of 
ITP10. PCT is a measure of total platelet mass; its low 
values between 0.2% and 0.36% indicate quantitative 

abnormalities of platelets in ITP and other thrombo-
cytopenias. The release of larger, younger, active plate-
lets in response to excessive platelet destruction in ITP 
may be the cause of variability in platelet size as ex-
pressed by higher PDW11. P-LCR and MPV are di-
rectly associated with PDW. In the past, an increase in 
P-LCR was observed in destructive thrombocytope-
nias compared to hypoproliferative thrombocytopenia. 
The previously reported diagnostic accuracy, sensitivity 
and specificity for most of these parameters (MPV, 
IPF) confirmed their possible utility in discriminating 
and evaluating the severity of ITP7,11-13. The aim of this 
case-control study was to further elucidate diagnostic 
value of IPF and other platelet indices in the groups of 
ITP patients and to compare them with those record-
ed in healthy control subjects.

Subjects and Methods

This study was conducted at the National Institute 
of Blood Diseases and Bone Marrow Transplantation 
(NIBD), Karachi, Pakistan, a tertiary care hospital 
with specialty in diagnosing, treating and managing 
hematologic disorders in Pakistan.

Study participants

Participation in the study was voluntary and in-
formed consent was required after the institutional 
Research Ethics Committee (NIBD-REC) approval 
of the study. This case-control study was carried out 
from January 2015 to December 2017, including 111 
ITP patients (61 women and 50 men) as a test group 
and 111 healthy participants of either gender as a con-
trol group. Based on clinical and laboratory investiga-
tions, ITP patients were divided into four groups, as 
follows: newly diagnosed ITP (ND-ITP), diagnosed 
within the past three months; persistent ITP (P-ITP), 
diagnosed within 3-12 months; chronic ITP (C-ITP), 
persisting for a longer time, usually more than 12 
months; and refractory ITP (R-ITP), having treat-
ment failure after splenectomy or have relapsed there-
after, or exhibiting severe ITP, clinically relevant 
bleeding, or have a risk of bleeding according to the 
International Working Group (IWG) guidelines1. 
Moreover, control group subjects had no systemic dis-
eases. A unique number was given to each patient and 
healthy subjects. Medical records were reviewed and 
data collected including demographic (age, gender), 
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Table 1. Hematologic findings in ITP patients and healthy controls

Parameter
Newly  
diagnosed ITP
Mean±SD

Persistent 
ITP
Mean±SD

Chronic ITP
Mean±SD

Refractory 
ITP
Mean±SD

Healthy 
controls
Mean±SD

p-value

Hemoglobin  
(g/dL) 10.4±2.3 11.8±2.10 11.4±2.5 11.2±2.6 14.4±1.14 1

≤0.001
2
≤0.001
3
≤0.001
4
≤0.001

TLC (x109/L) 11.3±5.7 12.07±6.2 10.8±6.13 10.4±7.25 7.49±1.65 1
≤0.001
2
≤0.001
3
≤0.001
4
≤0.001

Platelet count 
(x109/L) 6.9±6.02 44.3±38.2 41.3±40.4 40.2±25.7 277±58.7 1

≤0.001
2
≤0.001
3
≤0.001
4 ≤0.001

Reticulocytes (%) 2.4±1.8 1.35±0.81 1.55±1.64 1.74±1.54 1.13±0.40 1
≤0.001
2
≤0.05
3
≤0.05
4
≤0.05

Neutrophils 
(x109/L) 6.7±4.39 7.9±6.6 7.4±5.98 7.36±6.34 4.19±1.07 1

≤0.05
2
≤0.05
3
≤0.05
4
≤0.05

Lymphocytes 
(x109/L) 3.45±2.64 53±12.2 2.55±1.66 2.29±1.17 2.93±4.11 1

≥0.05
2
≤0.05
3
≥0.05
4
≥0.05

ITP = immune thrombocytopenia; TLC = total leukocyte count; SD = standard deviation; Fisher exact test was used to determine significant 
difference between the groups; 1 = comparison between newly diagnosed ITP and healthy controls; 2 = comparison between persistent ITP 
and healthy controls; 3 = comparison between chronic ITP and healthy controls; 4 = comparison between refractory ITP and healthy controls
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Table 2. Variability in extended platelet parameters in ITP patients and healthy controls

Parameter
Newly 
diagnosed ITP
Median (IQR)

Persistent ITP 
Median (IQR)

Chronic ITP
Median (IQR)

Refractory ITP
Median (IQR)

Healthy controls 
Median (IQR) p-value

PDW (fl) 0 (0) 14.75 (2.6)
Range: 8.1-18.2

13.35 (2.8)
Range: 10.3-22

15.2 (7.8)
Range: 9.1-21.3

11.7 (1.8)
Range: 9.1-14

1
≤0.05
2
≤0.05
3
≤0.05
4
≤0.05

MPV (fl) 0 (0) 11.35 (1.7)
Range: 8-12.8

11.4 (1.7)
Range: 9-14.2

12.4 (1.77)
Range: 10.7-13.6

10.2 (0.95)
Range: 8.8-11.1

1
≤0.05
2
≤0.05
3
≤0.05
4
≤0.05

P-LCR 
(%) 0 (0) 39.2 (14.4)

Range: 11.8-46.7
35.9 (16.2)
Range: 21.8-52.9

43.65 (18.9)
Range: 30.2-56.3

26.2 (6.65)
Range: 14.5-43.2

1
≤0.05
2
≤0.05
3
≤0.05
4
≤0.05

PCT (%) 0 (0) 0.025 (0.12)
Range: 0.01-0.58

0.15 (0.26)
Range: 0.03-0.5

0.045 (0.02)
Range: 0.04-0.08

0.27 (0.07)
Range: 0.26-0.37

1
≤0.05
2
≤0.05
3
≤0.05
4
≤0.05

IPF (%) 25.4 (19.8)
Range: 0-87.3

17 (22.6)
Range: 5.8-51.4

12.9 (13.9)
Range: 2.9-42

16.5 (13)
Range: 9.9-38.4

3.1 (1.9)
Range: 1-5.9

1
≤0.05
2
≤0.05
3
≤0.05
4
≤0.05

ITP = immune thrombocytopenia; IQR = interquartile range; PDW = platelet distribution width; MPV = mean platelet volume; P-LCR 
= platelet large cell ratio; PCT = plateletcrit; IPF = immature platelet fraction; 1 = comparison between newly diagnosed ITP and healthy 
controls; 2 = comparison between persistent ITP and healthy controls; 3 = comparison between chronic ITP and healthy controls; 4 = 
comparison between refractory ITP and healthy controls
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laboratory (CBC), and outcome measurements (bleed-
ing type, sites, etc.).

Laboratory analysis

Blood samples drawn in K2EDTA anticoagulant 
tube were used to analyze CBC on a Sysmex XN-1000 
(Sysmex Corporation, Kobe, Japan) with extended 
CBC parameters including PLT, PDW, PCT, MPV,  
P-LCR and IPF. All samples were analyzed soon after 
collection from study participants. Peripheral smear was 
also examined to rule out pseudo-thrombocytopenia.

Statistical analysis

Mean, standard deviation, median and interquar-
tile range (IQR) were used to describe the parameters. 
Kruskal-Wallis test with Dunn’s test was used to eval-
uate significant difference (p≤0.05) between ITP pa-
tients and healthy control group, and Spearman’s cor-
relation test was performed to evaluate PLT correla-
tion with IPF using SPSS ver. 23.

Results

The study included 111 ITP patients and 111 
healthy control subjects with the same gender distri-
bution. Median age of the ITP patients and healthy 
control group was 23±17.1 and 29±8.5 years, respec-
tively. Out of 111 patients, there were 70 (76.2%) fe-
males and 41 (36.9%) males. There were 38 (34%) pa-
tients with chronic ITP, 32 (29%) with newly diag-
nosed ITP, 31 (28%) with persistent ITP, and 10 (9%) 
with refractory ITP. Mean hemoglobin, TLC and 
PLT were evaluated and significant difference was ob-
served (Table 1). Mean hemoglobin, total leukocyte 
count (TLC) and PLT were recorded and significant 
difference was observed in all ITP groups compared 
with healthy controls (Table 1). A significantly higher 
IPF was observed in ITP patients (p≤0.001) as com-
pared with healthy controls, suggesting increased re-
ticulated platelets (Table 2). The IPF was highest 
(27.1±19.2%) in ND-ITP patients. Decreased PLT 
and increased IPF indicated increased peripheral de-
struction in ITP. An inverse correlation of PLT and 

Fig. 1. Comparison of immature platelet fraction between immune thrombocytopenia  
(ITP) subgroups and control group – it was significantly higher in ITP patients  
as compared to healthy controls.
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IPF was observed in all study groups with r values of 
-0.013 (p=0.000), -0.063 (p=0.734), -0.386 (p=0.017), 
-0.794 (p=0.006) and -0.226 (p=0.017) in ND-ITP, 
P-ITP, C-ITP, R-ITP and healthy control subjects, 
respectively (Fig. 1). Other platelet parameters such as 
MPV, PCT, P-LCR and PDW also showed signifi-
cant differences between the ITP patients and control 
group (Table 2). Interestingly, due to the very low PLT 
in ND-ITP patients, the MPV, PCT, P-LCR and 
PDW were not recorded by the Sysmex XN-1000 
(Sysmex Corporation, Kobe, Japan). The MPV and P-
LCR were lowest (11.35 fl; IQR 1.7) in P-ITP pa-
tients and highest in R-ITP patients (Table 2). A 
slightly different trend was observed for PDW and 
PCT. The ranges for these two parameters were high-
est in the C-ITP subgroup followed by R-ITP sub-
group (Table 2). The MPV and P-LCR were relatively 
higher in the R-ITP group, reflecting the possible 
complexity of this ITP subgroup.

Discussion

Platelets are an important component of blood and 
difference in their absolute count, size, ratio, maturity, 
etc. may depict thrombocytopenia, which is a significant 
marker in malignancies, cardiovascular events, pro-
thrombotic and proinflammatory diseases including au-
toimmune diseases such as systemic lupus erythemato-
sus and ITP10,13,14. Bone marrow collection just for ex-
amination of platelet morphology is an invasive proce-
dure. Nowadays, it has been replaced greatly by extended 
platelet indices as offered by modern hematologic ana-
lyzers. Many retrospective studies confirming the utility 
of platelet indices such as IPF, MPV and P-LCR as 
biomarkers for differential diagnosis of ITP and a range 
of hematologic disorders have been published to date15-

17. The analyzer based variability in the cut-off values of 
these indices for differential diagnosis of diseases of 
complex pathophysiology with platelet hypoproduction 

Fig. 2. Correlation of platelet count and immature platelet fraction (IPF):  
newly diagnosed immune thrombocytopenia (ND-ITP) subgroup; persistent  
ITP (P-ITP) subgroup; chronic ITP (C-ITP) subgroup; refractory ITP (R-ITP) subgroup; 
and healthy control group.
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or hyperdestruction has been a matter of concern18-20. 
None of the studies to date has evaluated the possible 
clinical utility of IPF, MPV, PDW and P-LCR within 
the subtypes of ITP as per 2008 IWG classification1. 
Only a few studies included a healthy control group 
with a substantial comparable number of patients with 
ITP and hypoproductive thrombocytopenia19-21. In this 
view, a 1:1 case-control comparison between ITP pa-
tients (n=111) and healthy controls (n=111) was per-
formed. Variability of these indices among the ITP sub-
types was also recorded. It was interesting to observe 
that the device was unable to calculate most platelet 
indices except for PLT and IPF in ND-ITP patients 
(Table 2). Such limitation of automated analyzers has 
also been reported by Noris et al. In that study, the re-
searchers observed that Sysmex XE-2100 (Sysmex 
Corporation, Kobe, Japan), an impedentiometric coun-
ter, failed to analyze MPV in 10 patients due to a very 
large platelet size (91.5% specificity)12.

It has been accepted that higher platelet RNA con-
tent detected as increased IPF% by automated analyz-
ers directly correlates with megakaryocytic activity 
specially observed in the conditions of thrombocyto-
penia18,22. IPF as a relative difference in immature 
platelets in ITP subtypes was investigated in this study 
to assess the possible association with the disease se-
verity and duration. In this study, significantly higher 
values of IPF were observed in different ITP groups 
compared to healthy controls (Table 2). PLT and 
IPF% showed a significant inverse correlation in pa-
tient groups, i.e. the lower the PLT, the higher was the 
IPF%; similarly, lower IPF% with high PLT was ob-
served in control group (Fig. 1). The values were high-
est in the ND-ITP subgroup (mean 27.1%) with PLT 
range of 0-55x09/L. In contrast, higher IPF values 
were documented by Adly et al. in C-ITP in pediatric 
patients19. Previously, a cut-off value of 9.4% for IPF 
was proposed as a diagnostic modality for differential 
diagnosis of ITP (median 7.7%) compared to hypo-
productive thrombocytopenia and gender-matched 
healthy subjects as control. Comparatively lower IPF% 
in C-ITP among the ITP subtypes may be due to 
treatment induced platelet recovery since most of our 
C-ITP patients were in remission (n=16; 14.4% of pa-
tients). Abe et al. also found normal absolute IPF in 
ITP patients in complete remission23. Thus, platelet 
recovery may also be predicted by improved IPF val-
ues. Furthermore, in another study, higher IPF% has 

been reported as a favorable predictive marker for ear-
lier good response to treatment in ITP subtypes lead-
ing to complete recovery but unlike the present study, 
case-control comparison was not performed24.

The MPV was reported for the first time in 1983 as 
an important diagnostic criterion for thrombocytope-
nia and is now considered as an important differential 
parameter for the diagnosis of ITP25. In ITP, increased 
platelet production by bone marrow compensates for 
the excessive peripheral platelet destruction leading to 
increased circulation of large-size younger platelets, 
resulting in an overall increased MPV16,20. It even has 
applicability in determination of the risk of ITP re-
lapse, as reported from China where in a group of 233 
de novo ITP patients, MPV values ≤21 fl were found to 
be an independent marker of the increased risk of re-
lapse after 6 months26.

Furthermore, in an Ethiopian study, the authors 
declared various platelet indices recorded with Sysmex 
XT-2000 (a five-part differential analyzer, Sysmex 
Corporation, Kobe, Japan) as a powerful tool in dif-
ferentiating thrombocytopenia of hypoproductive and 
hyperdestructive origin21. The mean MPV of 12.4±3.6 
fl in ITP patients showed a sensitivity of 82%, which is 
in line with our finding of the mean cumulative MPV 
of 12.5±1.47 fl in the ITP group compared to controls 
(10.1±0.61 fl). The highest MPV was observed in the 
R-ITP subgroup, inferring abnormal platelet produc-
tion and increased peripheral destruction in this sub-
group with prolonged disease.

Both MPV and PDW are important for under-
standing the physiological role of platelets in ITP. Most 
recently, in 2019, Lee et al. hypothesized that peripheral 
platelet hyperdestruction in ITP may be due to hyper-
activation of platelets irrespective of their age and size20. 
The compensatory response of bone marrow to exces-
sive platelet destruction may cause circulation of both 
mature and immature platelets, increasing the PDW in 
ITP patients compared to controls. Similarly, a higher 
range of PDW was observed in ITP groups compared 
to controls, with the highest range of 10.3-22 (IQR 2.2) 
in the C-ITP group (Table 2).

The P-LCR as a relative measure of platelet size is 
directly correlated with MPV and PDW. The utility of 
P-LCR in ITP diagnosis has been under debate for 
decades. In 2005, Kaito et al. studied comparative reli-
ability of MPV, PDW and P-LCR in the diagnosis of 
ITP and concluded that P-LCR was a far better dif-
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ferential parameter than MPV and PDW16. This claim 
was later opposed by Ntaios et al. when determining 
diagnostic accuracy of different P-LCR cut-off val-
ues15. The Youden index obtained for P-LCR in that 
study was 60.8% compared to 100% for MPV and 
PDW. Significantly higher P-LCR was observed in 
ITP compared to healthy controls in the present study. 
The R-ITP group expressed highest P-LCR (range: 
30.2-56.3), which may be linked to more impaired 
platelet function in this group of ITP patients.

Although slightly lower PCT values were observed 
in ITP groups in comparison to control group, the 
PCT or relative platelet mass seemed to be the least 
useful discriminatory index compared to MPV, PDW 
and P-LCR, which is in accordance with previous 
studies19. On the contrary, Tang et al. considered PCT 
(74.8% sensitivity) along with MPV and PDW as a 
reliable tool in the differential diagnosis of ITP com-
pared to myelodysplasia27. Diagnostic accuracy of any 
of the studied platelet indices was not determined as 
evaluated by Aponte-Barrios et al. for clinical applica-
tion of these parameters in pediatric ITP group18.

In conclusion, based on the variability in IPF, 
MPV, PDW, P-LCR and PCT, the ITP may be diag-
nosed easily. The higher ranges of PDW and PCR 
were observed in the C-ITP subgroup, while MPV 
and P-LCR were highest in the R-ITP group, which 
may reflect the severity, complexity and duration of 
disease in these groups. A limitation of the present 
study could be the fact that the impact of age as an 
etiologic factor was not studied separately in detail 
with respect to increased indices in pediatric and adult 
groups. A comparative study between these two age 
groups within ITP subtypes with a larger sample size 
is suggested to evaluate the possible impact of age de-
pendent immune dysfunction as a potential cause of 
disease severity and chronicity. Future investigations 
on other hematologic analyzers along with a larger 
number of ND-ITP patients are required to confirm 
whether MPV and other indices could be used as an 
important tool in predicting ITP in ND-ITP patients 
since these parameters were not expressed by XN-
1000 in the present study.
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Sažetak

KLINIČKA VAŽNOST DODATNIH TROMBOCITNIH POKAZATELJA  
U DIJAGNOSTICI IMUNE TROMBOCITOPENIJE

A. Arshad, S. Naz Mukry i T. Sultan Shamsi

Imuna trombocitopenija (ITP) je autoimuna bolest. Uz broj trombocita, frakcija nezrelih trombocita (immature platelet 
fraction, IPF) može se rabiti za predviđanje megakariocitne aktivnosti kod bolesnika s ITP-om. Cilj ovoga istraživanja bio je 
procijeniti primjenu dodatnih trombocitnih indeksa u dijagnostici ITP-a te njihovu povezanost s ustrajnošću i težinom 
 bolesti. Ovo ispitivanje slučajeva s kontrolnom skupinom (1:1) provedeno je od siječnja 2015. do prosinca 2017. godine, a 
uključilo je 111 bolesnika s ITP-om i 111 zdravih kontrolnih ispitanika. Bolesnici s ITP-om podijeljeni su u skupine s novo 
dijagnosticiranim, ustrajnim, kroničnim i refraktornim ITP-om. Prikupljeni su uzorci periferne krvi i parametri kompletnog 
krvnog profila zabilježeni na uređaju Sysmex XN 1000. Značajne razlike (p≤0,05) između skupina bolesnika s ITP-om i 
zdravih kontrolnih osoba utvrđene su Fisherovim egzaktnim testom, dok je Pearsonovom korelacijom procijenjena korela cija 
broja trombocita s IPF pomoću SPSS ver. 23. Nizak hemoglobin i nizak broj trombocita uz visok ukupan broj leukocita i 
visok IPF zabilježeni su u bolesnika s ITP-om u usporedbi sa zdravim osobama (p≤0,001). Među svim skupinama bolesnika 
s ITP-om, vrlo nizak broj trombocita (6,9±6,02x109/L) uz najviši srednji IPF (27,1±19,2%) utvrđen je u skupini bolesnika s 
novo dijagnosticiranim ITP-om. Ostali trombocitni parametri uključujući srednji volumen trombocita (mean platelet volume, 
MPV), trombokrit, omjer velikih trombocita (platelet-large cell ratio, P-LCR) i širina distribucije volumena trombocita bili su 
također promijenjeni u skupinama bolesnika s ITP-om. Pearsonova korelacija pokazala je negativan odnos između broja 
trombocita i IPF u svim skupinama bolesnika. Uz nove, naprednije hematološke analizatore trombocitni parametri poput 
IPF i drugi nude jednostavan, pouzdan i lakši način za predviđanje trombocitnih bolesti kao što je ITP, a do neke mjere i 
težine bolesti. Uz IPF, čini se da MPV i P-LCR imaju utjecaj na težinu bolesti, odgovor na terapiju i trajanje bolesti.

Ključne riječi: Imuna trombocitopenija purpura; Kronična imuna trombocitopenija; Srednji volumen trombocita; Frakcija 
 nezrelih trombocita


