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increases sTfR, however, this parameter does not detect 
functional iron deficiency. Other studies have failed to 
show a predictive value of sTfR in CKD anemia manage-
ment.37,38 A decline in sTfR may reflect increases in iron 
availability, as seen when intravenous ascorbic acid is used 
to mobilize iron stores in dialysis patients.39

Transferrin receptor type 2 (TfR2) is a homologue of 
the classic type-1 TfR (discussed in section A.3) which 
exhibits lower affinity for transferrin, and together with 
TfR1 plays a crucial role in iron metabolism.22 mutations 
in the TfR2 gene

Are found in recessive hemochromatosis type 3.23

a.4. stfR-Ferritin (stfR-F) index

Efforts to measure sTfR were advanced by Skikne et 
al., whose research demonstrated that the log ratio of sTfR 
to ferritin correlates quite well with iron stores.32 This ap-
proach has yielded precise estimates of body iron in large 
epidemiological studies.1 The log ratio of sTfR to ferritin 
identified more children and fewer females as iron deficient 
compared with ferritin alone.40 A recent study has shown 
that sTfR/ferritin and ferritin are equally satisfactory in 
quantifying iron stores in population studies, with ferritin 
having a lower cost and a better availability of reference 
material.41,42 There is limited evidence to support the use 
of this or similar indexes, however, in dialysis patients,43,44 
a slightly different ratio (sTfR/log ferritin) has also been 
used to identify iron deficient states,30,45,46 For the sTfR 
to log ferritin ratio, cut-off values of 1.8 (90% C.I. 1.55 to 
1.99) and 2.2 (90% C.I. 1.81 to 2.53) have been proposed 
to identify iron storage depletion and iron deficient eryth-
ropoiesis, respectively.45 ICut-off values of 1.5 and 0.8 have 

been proposed for the sTfR/log ferritin for the diagnosis of 
iron depletion in the absence and presence of inflamma-
tion, respectively.46 However, since these cut-offs are sTfR 
assay-specific they can be as high as 3.8 and 2.0, respectively, 
when a different assay is used. 

a.5. urinary and serum hepcidin values

The identification of hepcidin as a key regulator of 
iron homeostasis has added a new biomarker for the 
diagnosis of both iron overload and iron deficient states 
and thus serum hepcidin determination may help shed 
light in patients’ iron status.47 Hepcidin is a 25 aa peptide 
produced and secreted by the liver, which modulates iron 
availability by causing internalization and degradation of 
ferroportin, a key iron exporter, which is essential for both 
iron absorption in the duodenum and recycling of iron/
iron efflux by macrophages. Hepcidin is a negative regu-
lator of iron absorption and mobilization: high hepcidin 
values turn off both duodenal iron absorption and release 
of iron from macrophages; low hepcidin values promote 
iron absorption and heme iron recycling/iron mobilization 
from macrophages. Thus, hepcidin values are expected 
to be high in iron overload states and diminished in iron 
deficient states (Table 1). In normal subjects, an oral iron 
loading produces a measurable increase in hepcidin values.3 
while EPO therapy produces a reduction in serum hepcidin 
values, which may be indicative of EPO-responsiveness. 
Early studies focused on quantifying hepcidin in the urine 
or serum with mass spectrometry detection.

An immunoassay for serum human hepcidin (lower 
limit of detection: 5ng/ml) produced normal range values 
of 29-254 ng/ml in men and 16-288 ng/ml in women.3 

tablE 1. Hepcidin, diagnostic applications in anemias

Hepcidin Condition Biochemical markers Hematological markers

Low Iron deficiency  iron,Ferritin TSAT
 sTfR

 Hb, MCV, MCH, CHr
 RDW

Low Ineffective erythropoiesis/iron 
loading anemia

 iron, Ferritin, TSAT
 sTfR

 Hb, 
 RDW

High Anemia of chronic disease (ACD)  iron,TSAT
 ferritin

 Hb, MCV, MCH, CHr
 RDW

High Anemia of chronic kidney disease  iron,TSAT
 ferritin

 Hb, MCV, MCH, CHr
 RDW

Norm-High Anemias on chronic transfusion  iron, Ferritin TSAT
 sTfR

Variable




