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Why we need Ret-He & IPF tests?

★ Anemia: Ret-He (Reticulocyte Hemoglobin)
○ Diagnosis-不耐久候、即刻確診
○ Treatment-不願回診、要求慢簽

★ Thrombocytopenia: IPF (Immature Platelet Fract.)
○ Diagnosis-打疫苗怕血栓、不打又怕重症
○ Treatment-需要吃類固醇嗎？可不可以停藥
○ Monitoring-定期追蹤血小板、出血風險？

★ 結論：需要簡單判讀、快速報告的Marker
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Anemia- WHO criteria

Haemoglobin concentrations for the diagnosis of anaemia and assessment of severity

WHO/NMH/NHD/MNM/11.12021/8/1 Sysmex Webinar
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Anemia classification

vitamin B12     

folate deficiencies

ACD

Mixed type
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Iron metabolism

RET-he

Pro-genitor 

cells
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55/F, Dizziness, Arthragia, Insomnia; Thalassemia?

(2020-04) => MCV/RBC < 13; RI < 2%, No TIBC, ferritin 

data，=> Fe supplement? Benefit? AE? Duration?
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Follow up 6 Months Later….. Hb, ferritin increased, but 

MCV, Ret-He, highly suspicious Thalassemia (Hb EP-)
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Laboratory test

Fe/TIBC
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More stability
11
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Early predictor
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✔ Direct access the iron used 

for biosynthesis of Hb

✔ Indicate available iron for 

erythropoiesis

✔ Snapshot of the quality of 

erythropoiesis 
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XN IPU Screen
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■ Assess the performance of RET-He and %Hypo-He in the diagnosis of iron deficiency 

conditions with or without anemia

Anemia

Hb<12 g/dL in women, <13 g/dL in men

Iron 

deficiency

(-) (+)

(-)

(+)

• Anemia

• Iron deficiency

Sfr <12 ng/mL in women, <15 ng/mL in 

men + TSAT<16%

①

②③

④

① Healthy : N=164

② Iron deficiency anemia : N=58

③ Iron deficiency w/o anemia : N=21

④ Trait β-thalassemia : N=23

Non-ID anemia : N=24

Clin Chem Lab Med. 2016 Dec 1;54(12):1939-19452021/8/1 Sysmex Webinar
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Reticulocyte hemoglobin equivalent as a potential marker
for diagnosis of iron deficiency

Toki Y, et al. Int J Hematol. 

2017. PMID: 28299633

serum ferritin <12ng/mL 

sFe, TIBC, UIBC, TSAT, and sTfR were 

0.889, 0.879, 0.922, 0.917, and 0.821

RET-He (AUC=0.902)

Cut-off : 28.4 pg

(Se.=68% , Sp.=91%)

Cut-off : 30.9 pg

(Se.=92% , Sp.=81%)

p < 0.001

p = 0.016 p = 0.033
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Applying newer parameter Ret-He (reticulocyte haemoglobin equivalent) to 
assess latent iron deficiency (LID) in blood donors-study at a tertiary care 
hospital in India

Vox Sang . 2018 Oct;113(7):639-6462021/8/1 Sysmex Webinar



資料來源：Clin Chem Lab Med. 2016 Dec 1;54(12):1939-1945

② Iron deficiency anemia ③ Iron deficiency w/o anemia

RET-He (AUC=0.98)

Cut-off : 30.6 pg

(Se.=93.1% , Sp.=95.1%)

%Hypo-He (AUC=0.96)

Cut-off : 0.9%

(Se.=84.5% , Sp.=95.7%)

Iron deficiency anemia

RET-He (AUC=0.95)

Cut-off : 30.6 pg

(Se.=76.2% , Sp.=95.1%)

%Hypo-He (AUC=0.93)

Cut-off : 0.9%

(Se.=62.0% , Sp.=94.5%)

Iron deficiency

Ability to identify iron deficiency are remarkable 

when there is anemia
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Support for best medication in renal anemia 

Changes in RET-He and Hb after iron or EPO administration in renal 

anemia.

Need EPO
Need

EPO & Iron

Need Iron
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2 weeks after

Iron 

administration

1 month after

Iron 

administration

N.Miwa, et al. Int. Jnl. Lab. Hem.  2010, 32, 248-255

Necessary medication is clear.

Normal
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資料來源：Am J Clin Pathol. 2010 Jun;133(6):949-54.

Responders

Non-responders

IV鐵劑三周後任一時間 Hb上升
大於1.0 g/dL

有顯著差異 : 

Hb, CHr, RET-He

無顯著差異 : 

Ferritin, TSAT(%)
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資料來源：Am J Clin Pathol. 2010 Jun;133(6):949-54.

RET-He (AUC=0.72)

Cut-off : 30.6 pg

(Se.=45% , Sp.=83%)
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Limitation of RET-He

• thalassemia syndromes (海洋性貧血) – 降低

• Confounding megaloblastic anemia – 上升

• Drugs inducing transient or permanent macrocytosis (ex. chronic 

hydroxyurea treatment in sickle cell disease) – 上升

Interpreted with patients overall erythrocyte physiology - recent blood transfusion, iron therapy, 

vitamin B12 or folate deficiency, chemotherapy, and the results of Hb analysis
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45/M, dizziness, headache, IDA? Thalassemia?
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After Fe supplement x 14 days Hb: 10.4 => 13.0
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Confidential

RDW for COVID-19 patients
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資料來源：Anaesth Crit Care Pain Med. 2021 Feb;40(1):100777.

Aim – To determine whether there is an association between RDW at ICU admission and 

mortality

(評估 RDW 與 COVID-19 ICU病人 mortality 之關聯性)

• Higher Creatinine (p=0.02)

• Higher Urea (p<0.001)

• Higher Alkaline phosphatase 

(p=0.04)

• Higher RDW (p=0.001)

• Lower Platelet (p=0.007)

• Higher aPTT (p=0.009)

• Higher arterial pH (p=0.008)

存活 死亡
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資料來源：Anaesth Crit Care Pain Med. 2021 Feb;40(1):100777.

RDW(%) 預測30天死亡率

• AUC : 0.71

• Cut-off : RDW > 13% 

• 敏感度 : 88%, 特異性 : 45%

• 陰性預測率 : 95%, 陽性預測率 : 

25%

存活分析

• Group : RDW > 13% vs RDW ≤ 

13%

• Hazard ratio = 5.1 (2.4 – 11.4)

2021/8/1 Sysmex Webinar
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Reticulated (Immature) Platelets

• Immature Platelet Fraction (IPF) is a measure of 

thrombopoietic activity.

• Measured by flow cytometry using RNA binding 

dyes.

• Useful for the differential diagnosis of 

thrombocytopenia and for monitoring bone 

marrow recovery after chemotherapy or stem cell 

transplantation.
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Immature platelets Fraction= IPF   

Reticulated platelets

IPF 
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IPF Measurement on Sysmex hematology analyzer

PLT-F 

Channel

XE series

RET Channel

XN series
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IPF Normal Ranges 

Clin Chem Lab Med. 2015 Jun;53(7):1091-7 Int J Lab Hematol. 2013 Oct;35(5):528-33

Sysmex XN series Sysmex XE series
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Biological Reference Interval in Taiwan

2018 Clinical Lab2021/8/1 Sysmex Webinar



Clinical Utility of IPF

⮚Diagnosis of Thrombocytopenia

⮚Monitor of Hematopoietic Recovery

⮚Reduce Prophylactic Transfusion
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Causes of Thrombocytopenia

• Increased destruction/consumption

– Idiopathic thrombocytopenic purpura (ITP)

– Thrombotic thrombocytopenic purpura (TTP)

– Hemolytic uremic syndrome(HUS)

– Hemophagocytic syndrome

• Decreased production

– Aplastic anemia (AA) 

– Myelodysplastic syndrome (MDS)

• Infection or Medication-induced

• Other causes: pseudothrombocytopenia
2021/8/1 Sysmex Webinar



J Hematol  •  2012;1(2-3):44-53

Algorithm for management of thrombocytopenia
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Distinguish ITP from Thrombocytopenic disorders

※ primary  immune  thrombocytopenia(ITP) , aplastic  anemia(AA) , chemotherapy-induced  thrombocytopenia(CIT)

Int J Hematol. 2015 Apr;101(4):369-75.2021/8/1 Sysmex Webinar



IPF values in thrombocytopenia – diagnosis

• 孕婦IPF較正常人高
第三孕期 6名

PIH🡪 10.8%

6名健康🡪 6%
• ITP(PLT<5萬)及TTP100%出現IPF上升
• ITP、TTP緩解時IPF數值正常
• 化療後IPF%.A-IPF皆低於normal

Br J Haematol. 2004 Jul;126(1):93-9.
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Bone Marrow Biopsy: To do or NOT to do?

Current Research in Translational medicine, 

2019
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IPF > 13% on Sysmex XN predict PT, and could 

avoid BM test if isolated thrombocytopenia

Control < 8%

Current Research in Translational medicine, 20192021/8/1 Sysmex Webinar



26/M, purpura, s/p transfusion at CHCH, 

Hx of CMV, Hiccup after steroid, Dx? Tx?
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F/U CMV+, DIC- HBV- HCV- Hp-HIV-
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Clinical Utility of IPF

⮚Diagnosis of Thrombocytopenia

⮚Monitor of Hematopoietic Recovery

⮚Reduce Prophylactic Transfusion
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Mean days to recovery after transplantation

Lab Hematol. 2006;12(3):125-30.

IPF recovered on average 3.1 days prior to platelet count recovery 

9.4

12.5

50 patients undergoing peripheral hematopoietic cell transplants
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Predict hematologic recovery after transplantation

※peripheral blood stem cell transplantation(PBSCT),bone marrow transplantation(BMT), cord blood transplantation(CBT),absolute

immature platelet count(AIPC),immature platelet fraction(IPF)

⮚ PBSCT restored hematopoiesis the fastest, followed by BMT.

⮚ When IPF rise more than 3% represented the of hematologic recovery 

Bone Marrow Transplant. 2007 Apr;39(8):501-7
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P’t with Chemotherapy P’t with stem cell 

transplantation
IPF peak

IPF >10%, 2 days PLT recovery

IPF <10%, 5~6 days PLT recovery

IPF predicts PLT recovery after marrow suppression

Int J Lab Hematol. 2010 Dec;32(6 Pt 1):e208-16

(>30x109/L)
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Cut-off value of using IPF on hemocytometer

Optimal cutoff IPF was found to be 5.3% for platelet recovery 

within 2 days (specificity 0.98, sensitivity 0.47, PPV 0.93).

Eur J Haematol. 2014 Aug;93(2):150-6.
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Clinical Utility of IPF

⮚Diagnosis of Thrombocytopenia

⮚Monitor of Hematopoietic Recovery

⮚Reduce Prophylactic Transfusion
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Avoid unnecessary prophylactic platelet transfusion

Transfus Apher Sci. 2008 Apr;38(2):127-32

On day 21 (PLT 0.9x109/L; IPF 11.5%), patient 

was absence of bleeding or clinical evidence of 

sepsis. Thus, PLT transfusion on day 22 was 

unnecessary

Platelet recovery was defined as either PLT > 30x109/L 

or PLT increase 10x109/L over PLT nadir without 

transfusion

Transfus Med. 2006 Apr;16(2):101-9.
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Transfusion management during transplantation

Rich IPF: 3.6%–7.0%

Poor IPF: 0.3%–3.5%

Mean of the number of transfusions 

IPF reduces the number of transfusions and bleedings after 

peripheral blood stem cell transplantation in pediatric patients

OncoTargets and Therapy 2012:5 1–

5
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Summary of IPF analysis on hematology analyzer

◆Automated, easy to perform, standardized results.

◆ Eliminate variation between operators.

◆ Receive rapid report during clinic visit.

◆ IPF helps to distinguish thrombocytopenic disorders. 

◆Reduce unnecessary prophylactic platelet transfusion.

◆ Monitoring of bone marrow thrombopoiesis

◆New biomarkers…
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IPF for COVID-19 patients
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E-mail: jth.lin@gmail.com
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