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Comparison of an Immature Platelet Fraction and Reticulated Platelet in Liver Cirrhosis

Hye Ryoun Kim, M.D.!, Bo Rae G. Park, M.D.!, Mi Kyung Lee, M.D.!, Ae Ja Park, M.D.!, and Jeong Yeal Ahn, M.D.?

Department of Laboratory Medicine, Chung-Ang University College of Medicine', Seoul and Gachon Medical School, Gil Medical Center?,

Inchon, Korea

Background : The main causes of thrombocytopenia in cirrhosis are thought to be platelet destruc-
tion and the reduction of thrombopoietin (TPO) expression in the liver. Immature platelet fraction (IPF)
has been measured by a fully automated analyzer (Sysmex XE-2100, Japan) as reticulated platelet
(RP), which is reflected with thrombopoiesis in bone marrow. In this study, we tried to compare the
percentage of IPF (IPF) with that of RP (RP) in patients with liver cirrhosis (LC) and controls.

Methods : We compared IPF to RP in 72 liver cirrhosis patients and 30 healthy normal controls. RP
was stained with acridine orange, followed by FC500 (Beckman Coulter, USA) analysis and the IPF
was identified by flow cytometry with the use of a nucleic acid specific dye in the reticulocyte chan-
nel on the Sysmex XE-2100 (TOA Medical Electronics Co., Ltd., Japan).

Results : IPF value in the healthy control was 2.2% (1.7-5.2). RP and IPF were significantly higher
in the patients with liver cirrhosis (P<0.05). IPF appeared to be correlated with RP (y=0.19x+3.35,
r=0.34, P<0.05). In ROC for diagnosis of LC, IPF was significantly more useful than RP.

Conclusions : This results show that a rapid, inexpensive automated method for measuring the
IPF is feasible and should become a standard parameter in evaluating reticulated platelets. (Korean J
Lab Med 2007;27:7-12)
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Fig. 1. Fluorescence histogram of reticulated platelet (RP) from a normal control (A, RP 1.02%) and a patient with LC (B, RP 18.38%).

Abbreviations: AO, acridine orange; LC, liver cirrhosis.
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Fig. 2. Optical platelet scattergrams from healthy individual with a normal IPF and a patient with a high IPF. Mature platelets appear as blue
dots, green dots represent the IPF with increased cell volume and higher fluorescence intensity compared to mature platelets.

Abbreviations: IPF, immature platelet fraction; LC, liver cirrhosis.

Table 1. RP and IPF between the controls and total LC patients,
LC patients with thrombocytopenia (plt <100 x 10%/L), LC patients
without thrombocytopenia (plt>100 x 10°/L)

Liver cirrhosis
G Control, Platelet count
P N=3o
- <100x10°L, >100x1oeL,  TotalN=72
N=52 N=20
RP (%) 4.98+297 11.35+6.95* 6.61+7.16 10.03+7.28*
IPF (%) 22+1.69 7.06+4.14* 3.75+1.99 6.14+3.95*

*P<0.05.

Abbreviations: RP, reticulated platelet; IPF, immature platelet fraction.
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Fig. 3. Immature platelet fraction (IPF) and platelet counts of patients
with LC. The dotted line represents the cut-off value of IPF (2.4%).
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Fig. 5. Method comparison in 102 samples between RP and IPF.
Abbreviations: See Table 1.
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Fig. 4. Immature platelet fraction (IPF) and platelet counts of con-
trols. The dotted line represents the cut-off value of IPF (2.4%).
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Fig. 6. Receiver operating characteristic curve of the RP and IPF
on liver cirrhosis.
Abbreviations: See Table 1.
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