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Background
Currently used indicators of iron status have limitations. Hepcidin, a key regulator of iron
metabolism, is reduced in iron deficiency. We sought to determine the properties of hepcidin
as a diagnostic test of iron deficiency. 

Design and Methods
Sera from female, non-anemic, whole blood donors were analyzed for hepcidin (enzyme-
linked immunosorbent assay), ferritin, soluble transferrin receptor and C-reactive protein. Iron
deficiency was defined as (i) serum ferritin less than 15 ng/mL or (ii) soluble transferrin receptor
/log(ferritin) index greater than 3.2 if the C-reactive protein concentration was less than 10
mg/L, or greater than 2.2 if the C-reactive protein concentration was greater than 10 mg/L).
Receiver operating characteristic curves were plotted to determine the overall utility and iden-
tify optimal cut-points of hepcidin as a test of iron deficiency.

Results
In 261 blood donors the prevalence of iron deficiency defined by ferritin concentration was
59/261 [22.6% (17.5, 27.7)], whereas defined by soluble transferrin receptor/log(ferritin) index
it was 53/261 [20.4% (15.4, 25.2)]. The 95% reference range of hepcidin concentration in the
iron-replete population was 8.2-199.7 ng/mL. The area under the receiver operating character-
istic curve for hepcidin compared with ferritin concentration less than 15 ng/mL was 0.87 (0.82,
0.92), while that compared with the soluble transferrin receptor /log(ferritin) index was 0.89
(95% CI 0.84, 0.93). For a diagnosis of iron deficiency defined by the soluble transferrin recep-
tor/log(ferritin) index, hepcidin less than 8 ng/mL had a sensitivity of 41.5% and a specificity
of 97.6%, while hepcidin less than 18 ng/mL had a sensitivity of 79.2% and a specificity of
85.6%. 

Conclusions
Serum hepcidin concentration may be a useful indicator of deficient iron stores. Further studies
are required to evaluate the role of hepcidin in the diagnosis of iron deficiency in other groups
of patients. 
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Introduction

Iron deficiency remains a major public health problem,
affecting over 1.5 billion people worldwide.1 Widely
used tests of iron status include serum ferritin, soluble
transferrin receptor (sTfR), and other indices such as
transferrin and transferrin saturation. Each of these has
limitations: for example, ferritin is an indicator of iron
stores,2 but may be elevated in patients with coexistent
inflammation, while sTfR reflects tissue iron deficiency,
but is influenced by erythropoietic activity. 

Hepcidin, a 25-amino acid peptide secreted by the
liver, is a key regulator of iron metabolism which down-
regulates duodenal iron absorption and macrophage iron
release.3 Hepcidin levels are reduced in iron deficiency,
and measurement of blood or urine hepcidin levels may
enable evaluation of iron requirements and provide a
powerful indicator of physiological iron deficiency.4

Mass-spectrometry5 and, more recently, immunoassays
for quantitation of hepcidin in serum, plasma and urine
have been developed.6,7 Many clinical applications for
hepcidin measurement in patients have been proposed,
including the diagnosis of anemia of chronic disease,
anemia associated with chronic kidney disease and
hemodialysis,8,9 genetic hemochromatosis,7 and iron defi-
ciency.10 However, how hepcidin may add to the existing
repertoire of iron indices is yet to be determined.11 In par-
ticular, the diagnostic properties of serum hepcidin con-
centration as an index of iron deficiency have not been
well characterized in clinical populations, nor have stud-
ies included adequate samples of healthy and iron-defi-
cient individuals to enable estimation of a reference
range. The sensitivity and specificity of various cut-offs
for serum hepcidin in diagnosing iron deficiency are yet
to be determined. 

Blood donors, especially premenopausal women, are at
high risk of iron deficiency,12 and preventing and alleviat-
ing this problem is a major concern for blood services.13

Thus, donors are a good population in which to evaluate
novel tests of iron deficiency. In a population of healthy
female blood donors we evaluated the diagnostic proper-
ties of hepcidin concentration as a test of iron deficiency.

Design and Methods

Subjects
We recruited non-anemic (capillary hemoglobin >120 g/L,

HemoCue, Angelholm, Sweden) females who were eligible for
and underwent whole blood donation at two Australian Red
Cross Blood Service donation centers; first time and returned
donors were eligible for recruitment (the minimum routine
inter-donation interval in Australia is 12 weeks).14 Donors who
were taking iron supplementation, had undergone menopause,
or had a personal or family history of genetic hemochromatosis
were excluded. In order to minimize confounding effects due to
potential diurnal variation in hepcidin,15 and to facilitate speci-
men processing during standard working hours, only donors
presenting to collection centers during morning sessions were
recruited.  

Analytical methods
Venous blood samples were collected at the beginning of

venesection. Separated serum was frozen to -70° Celsius for
storage and transport, and later thawed and analyzed in a single

batch. Serum was analyzed for ferritin (chemiluminescent
microparticle immunoassay, Abbott Laboratories, Abbott Park,
IL, USA), soluble transferrin receptor and C-reactive protein
(both Roche Tinaquant Immunoturbidometric assays, Roche
Diagnostics, Mannheim, Germany), all performed on the Abbott
Architect ci8200 (Abbott Laboratories, Abbott Park, IL, USA). 

Serum hepcidin was measured by a previously described
competitive enzyme-linked immunoassay (C-ELISA) (Intrinsic
Life Sciences, La Jolla, CA, USA). All participants’ samples were
assayed in duplicate. Results from the C-ELISA were deter-
mined from standard curves developed from calibrators run
simultaneously with study samples. This assay has been vali-
dated technically and physiologically.16-18

Statistical analysis
Assuming a 20% prevalence of iron deficiency in this popula-

tion, a sample size of 250 would enable a calculation of speci-
ficity of at least 85% with a 95% confidence interval of ±5%,
and a determination of sensitivity of at least 85% with a 95%
confidence interval of ±10%.19 For iron indices with a logarith-
mic distribution, geometric means were calculated.
Undetectably low hepcidin values (<5.4 ng/mL) were defined as
‘0’. Hepcidin was logarithmically transformed following addi-
tion of 1 (as logarithmic transformation of a ‘0’ value is not pos-
sible) to convert to a normal distribution. Mean values were cal-
culated for iron indices by exponentiating mean values of loga-
rithmically transformed variables (geometric means),20 with
subtraction of 1 from the final value in the case of hepcidin. The
association between hepcidin and standard iron indices was
estimated using linear regression on transformed variables.
Mean values of logarithmically transformed values were com-
pared using the t-test. 

Receiver operating characteristic (ROC) curves were calculat-
ed for hepcidin concentration as a test of iron deficiency as
compared with surrogate gold standards: serum ferritin less
than 15 ng/mL2 and sTfR/log(ferritin) ratio (sTfR-F index)
greater than 3.2 if the CRP was less than 10 mg/L and greater
than 2.2 if the CRP was greater than 10 mg/L).21 The sTfR-F
ratio has been reported to have almost perfect utility for diag-
nosing iron deficiency when compared with bone marrow iron
stores.22 The cut-offs of sTfR-F to define iron deficiency used in
this study are based on a study utilizing this index to define iron
deficiency, functional iron deficiency and anemia of chronic dis-
ease, with reticulocyte hemoglobin as the gold standard.23 The
sensitivity and specificity of hepcidin as an indicator of iron
deficiency were determined for each possible cut-off of hep-
cidin, and the area under the curve for ROC curves (AUCROC)
was generated. The curves were inspected to identify suitable
hepcidin cut-offs. The Youden index [(sensitivity/100+specifici-
ty/100)-1] was calculated for each value of hepcidin to assist
selection of an optimal cut-off.24 The AUCROC for samples col-
lected before and after the median time of collection was com-
pared.25 Statistical significance was defined as P values less than
0.05.  

Data were entered into database software (Microsoft Access,
Microsoft Corporation, Redmond, WA, USA), and transferred
to statistical software for analysis (STATA 11, Statacorp,
College Station, TX, USA). 

Ethics
Informed consent was obtained from all subjects. The study

was approved by the Human Research Ethics Committee of the
Blood Service. Iron-deficient subjects were provided with the
results of their iron studies once results became available and
referred to their family physician.  
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Results

Two hundred and sixty-one donors were recruited
between October 2009 and January 2010 (Figure 1). Age,
hemoglobin and iron indices are summarized in Table 1.
The prevalence of iron deficiency among donors was as
follows: 59/261 [22.6% (95% CI 17.5, 27.7)] defined by
ferritin concentration and 53/261 [20.4% (15.4, 25.2)]
defined by the sTfR-F index. The mean CRP concentration
was 1.23 mg/L; three donors had CRP levels greater than
10 mg/L, one of whom had a sTfR-F index greater than
2.2; 30 donors (11.5%) had CRP levels between 5 and 10
mg/L. 

The geometric mean hepcidin concentration was 28.5
ng/mL. Twenty-one donors [8.0% (4.7, 11.4)] had unde-
tectably low serum hepcidin (<5.4 ng/mL). The 95% ref-
erence range for the overall population was less than 5.4
ng/mL to 174.6 ng/mL. The 95% reference range for the
population considered iron replete (non-deplete sTfR-F
index) and with a CRP less than 10 mg/mL, was 8.2-199.7
ng/mL (n=206). The mean hepcidin concentration was
lower in iron-deficient donors than in iron-replete ones,
whether based on ferritin (7.3 ng/mL versus 44.4 ng/mL,
P<0.001), sTfR (7.4 ng/mL versus 34.6 ng/mL) or sTfR-F
index (6.8 ng/mL versus 42.9 ng/mL, P<0.001). By linear
regression, log(hepcidin) was associated with log(ferritin)
(coefficient +1.08, P<0.001); log(sTfR) (-2.02, P<-0.001)
and log(sTfR-F index) (-1.58, P<0.001), as depicted in
Figure 2. There was no association between log(hepcidin)
and log(CRP) (P=0.835), although only three donors had
elevated CRP. 

Figure 3 shows the ROC curves for hepcidin as a diag-
nostic test for iron deficiency as defined by the ferritin
concentration and sTfR-F index. The AUCROC for hepcidin
compared with sTfR-F index was 0.89 (95% CI 0.84, 0.93),
and the AUCROC for hepcidin compared with ferritin less
than 15 ng/mL was 0.87 (0.82, 0.92). In this dataset, the

AUCROC of sTfR as a test of iron deficiency as defined by
ferritin was 0.87 (0.82, 0.92). When the analysis was
restricted to cases with CRP less than 5 mg/L, the AUCROC

for hepcidin compared with ferritin less than 15 ng/mL
was 0.86 (0.81, 0.92).

The diagnostic properties (sensitivity, specificity and
positive and negative likelihood ratios) of several potential
cut-offs (below the level of detection, the lower limit of
the 95% range, and significant points on the ROC curve)
of hepcidin for identifying iron deficiency (as defined by
sTfR-F index) are shown in Table 2. A hepcidin level
below the cut-off of 8 ng/mL achieved maximal correct
classification (86.2%) of donors; each of the other cut-offs
presented correctly classified at least 80% of subjects. A
hepcidin level below the cut-off of 17.8 ng/mL achieved
the maximal Youden index (0.66) with a sensitivity of
79.3% and a specificity of 86.5%. 

The performance of hepcidin to determine different cut-
offs of ferritin, with and without a very strict definition of
inflammation (CRP<5 mg/L), was then evaluated. When a
ferritin concentration less than 10 ng/mL was adopted as
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Figure 1. Flow of donors and classification of disease (as defined by sTfR-F index) using two cut-offs for hepcidin. A total of 261 donors were
recruited into the study. When a hepcidin cut-off of <8 ng/mL was selected, 10.3% were considered iron-deficient, of whom 81.5% were cor-
rectly classified; of the 89.7% considered iron replete, 86.8% were correctly classidied. When a hepcidin cut-off of <18 ng/mL was selected,
27.6% of this population were considered iron-deficient, of whom 58.3% were correctly classified; of the 72.4% not considered iron-deficient,
94.2% were correctly classified. 

Table 1. Summary of donors’ characteristics and iron status.
Variable                                                                            Average

Age (years)1                                                                                32 (31.0, 33.1)
Donations in the last 12 months (n)2                                         2 (0, 5)
Hemoglobin (g/L)1                                                                133.5 (132.5, 134.6)
Ferritin (ng/mL)3                                                                     27.2 (24.8, 29.9)
Soluble transferrin receptor (mg/mL)3                             3.02 (2.92, 3.13)
Soluble transferrin receptor/ log(ferritin) ratio3            2.17 (2.04, 2.30)
Hepcidin (ng/mL)4                                                                   28.5 (24.3, 34.1)

1Mean (95% confidence interval); 2Median (range); 3Geometric mean (range);
4Geometric mean (following addition of 1 to raw value, and subtraction of 1 following
exponentiation)

Recruited donors
N=261

Serum donors
N=261

Serum hepcidin
<8 ng/mL

N=27

Iron-
deficient

22/27

Iron-
replete
5/27

Iron-
replete

203/234

Iron-
replete
30/72

Iron-
replete

178/189

Iron-
deficient
11/189

Iron-
deficient
31/234

Iron-
deficient

42/72

Serum hepcidin
≥8 ng/mL

N=234

Serum hepcidin
<18 ng/mL

N=72

Serum hepcidin
≥18 ng/mL

N=189



the gold standard, the AUCROC for hepcidin was 0.86 (0.80,
0.93), the hepcidin cut-off with the optimal Youden index
(0.68) was 17.9 ng/mL and, at this cut-off, the sensitivity
and specificity of hepcidin concentration for diagnosing a
ferritin level of less than 10 ng/mL were 86.7% and
80.5%, respectively; using a hepcidin cut off of 8 ng/mL,
the sensitivity and specificity were 46.7% and 94.4%,
respectively. When only donors with a CRP level less than
5 mg/L were considered, the AUCROC for hepcidin was
0.87 (0.80, 0.94). If a ferritin concentration less than 30
ng/mL was adopted as the gold standard, the AUCROC for
hepcidin was 0.82 (0.77, 0.87), the cut-off with the optimal
Youden index (0.53) was 28.8 ng/mL and at this cut-off,
the sensitivity and specificity of hepcidin concentration
for diagnosing a ferritin level less than 30 ng/mL were
72.1% and 78.4%, respectively; using a hepcidin cut-off of
8 ng/mL, the sensitivity and specificity were 22.1% and
100.0%, respectively. When the analysis was restricted to
donors with a CRP level less than 5 mg/L, the AUCROC for
hepcidin was 0.81 (0.75, 0.87). Among subjects with a fer-
ritin concentration in the indeterminate range (15-30
ng/mL) 14.1% had a hepcidin level below 8 ng/mL and
39.1% had a hepcidin level less than 18 ng/mL.

The median time of sample collection was 10:56 a.m.
(range, 07:33-13:49). Dividing the samples according to
whether they were collected before or after the median
time of collection, those collected before the median time

had a significantly lower ferritin concentration (24.4
ng/mL versus 29.9 ng/mL, P<0.05), higher sTfR (2.93
mg/mL versus 3.14 mg/mL, P<0.05) and higher sTfR-F
index (2.33 versus 2.03, P<0.02). Hepcidin levels were
lower among samples collected before the median time
(21.3 ng/mL) than among samples collected after this time
(37.2 ng/mL) (P<0.05). The AUCROC for hepcidin compared
with sTfR-F index was 0.85 (0.78-0.93) for samples collect-
ed before the median time of collection, and 0.92 (0.87-
0.97) for samples collected after the median time (P=0.157
for difference in AUCROC).

Discussion

In this study of healthy, female, non-anemic whole
blood donors, we evaluated the performance of serum
hepcidin concentration as a diagnostic test of iron defi-
ciency, and proposed a clinical reference range and cut-offs
for one assay. 

In this study, hepcidin concentration performed well as
a diagnostic test of iron deficiency.26 In our study popula-
tion, the AUCROC for hepcidin was identical to that of sTfR
if iron deficiency was defined as a ferritin concentration
less than 15 ng/mL. Other studies in women found an
AUCROC of 0.83 for sTfR versus ferritin.27 A study of reticu-
locyte hemoglobin in women found an AUCROC of 0.89 for
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Figure 2. Associations between (log)hepcidin and (A) log(ferritin),
and (B) log(sTfR-F index). By linear regression, log(hepcidin) was
associated with log(ferritin) (coefficient +1.08, P<0.001) and
log(sTfR-F index) (-1.58, P<0.001). Correlation: log(hepcidin) with
log(ferritin) (coefficient 0.66, P<0.001) and log(hepcidin) with
log(sTfR-F index) (-0.61, P<0.001).

Figure 3. ROC curves for hepcidin as diagnostic tests of (A) ferritin,
(B) sTfR-F index. The AUCROC for hepcidin compared with ferritin
<15ng/mL was 0.87. The AUCROC for hepcidin compared with sTfR-F
index >3.2 was 0.89. 
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identifying non-anemic iron deficiency defined by ferritin
concentration,28 and in infants, an AUCROC of 0.85 when
iron deficiency was defined by transferrin saturation.29 We
found that serum hepcidin, when compared with the
sTfR-F index gold standard, had an AUCROC of 0.89, and
when compared with ferritin, the AUCROC was 0.87.
Hepcidin is, therefore, at least as promising as other
recently introduced tests of iron deficiency. 

As with all tests that yield values on a continuous scale
but aim to provide a binary disease classification, cut-offs
must balance sensitivity and specificity.30 The determina-
tion of optimal cut-offs is based on the intended clinical
use of the test and the costs associated with false positive
(inadequate specificity) and false negative (inadequate
sensitivity) results.31 In non-anemic patients, costs of a
false positive diagnosis of iron deficiency might include
unnecessary iron supplementation and even endoscopic
investigation; and for blood services, deferral from dona-
tion with potential impacts on blood supply and donor
retention. Costs of a false negative classification might
include subsequent development of anemia in untreated
patients and failure to detect underlying nutritional disor-
ders or bleeding (including malignancy).32 In this popula-
tion, a hepcidin concentration less than 8 ng/mL appears
to classify the largest proportion of subjects into their true
status, and has satisfactory sensitivity with excellent
specificity, while a hepcidin concentration of less than 18
ng/mL achieves the highest combined sensitivity and
specificity. 

The specificity of hepcidin concentration as an index of
iron status reflects its physiology. Iron deficiency and ery-
thropoiesis are each associated with suppressed hepatic
hepcidin release,6,33 facilitating increased intestinal iron
absorption17 and release from macrophage stores3 through
intact membrane ferroportin on the basolateral aspect of
enterocytes34,35 and macrophages.35 Thus, reduced hepcidin
is an essential part of the physiological response to an iron
deficit. Since ferritin (an index of iron stores), sTfR (an
index of erythropoietic marrow iron depletion) and hep-
cidin (a signal that increased iron is needed) each reflect
different aspects of iron metabolism, combined evaluation

of these indices may provide complementary clinical
information. A low hepcidin concentration may predict
efficient intestinal absorption of supplemental iron,17

potentially identifying patients who would benefit most
from oral iron therapy.

Iron deficiency is an important risk in blood donation.
Addressing donor iron deficiency is an important part of
the Australian Red Cross Blood Service’s strategy to opti-
mize donors’ health, and integral to maintaining the
national blood supply.36 In Australia, currently, only hemo-
globin concentration is routinely measured during pre-
donation assessment for whole blood collection. A point-
of-care (POC) instrument to detect iron deficiency in non-
anemic donors could contribute greatly to optimizing
donors’ health, by preventing venesection of donors who
have depleted iron stores but have not yet developed ane-
mia. Hepcidin is secreted in urine, where it can be detect-
ed by immunological and mass spectrometric techniques.4

This raises the possibility of development of a POC device
for non-invasive diagnosis of iron deficiency, which could
be very useful in the blood donation setting. A POC test
could also be of value in developing countries where high
burdens of anemia are attributable to iron deficiency and
infectious diseases such as malaria,37 and where targeted
therapy (iron supplementation or antimicrobials) for the
anemia is advisable.38 A potential limitation of this
approach is the higher pre-analytical variability associated
with urine (as compared with  serum) hepcidin measure-
ments.15 Further studies are required to evaluate hepcidin
in other donor populations (for example, male and post-
menopausal female whole blood donors, and apheresis
donors).

A potential limitation of hepcidin concentration as a
diagnostic test is its apparent diurnal variation.10,15

However, we did not identify a significant difference in
the hepcidin AUCROC of donors tested earlier or later in the
morning. The lower hepcidin concentration in donors
attending earlier in the morning may reflect lower iron
stores, as suggested by the lower ferritin and higher sTfR-
F index in this group. 

Hepcidin has been explored as an indicator of iron status
in more complex clinical scenarios. The hepcidin
immunoassay utilized in this study has been shown to
detect inflammation, iron deficiency and hereditary
hemochromatosis.6 Hepcidin has been proposed as a
potential marker of iron bioavailability for erythropoiesis
in chronic kidney disease8 and also for identifying coexist-
ing iron deficiency in patients with concomitant anemia of
chronic disease,39-41 and has been proposed as an alterna-
tive to the sTfR-F index for discriminating between iron
deficiency and anemia of chronic disease.42 A comparative
study of different assays for hepcidin analysis found that
although the absolute value for results at each laboratory
differed significantly, results for samples correlated well
and analytical variance was generally low.5 Development
of reference preparations of hepcidin would enable inter-
laboratory comparison of assays and standardization of
units and reference ranges, facilitating clinical use of this
index. 

Our study should be interpreted in the context of its
strengths and limitations. We recruited a large sample of
female, non-anemic, blood donors; thus, our findings may
be generalized to this population and other healthy
women of reproductive age. However, further work is
required to evaluate the performance of this test among
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Table 2. Properties of different cut-offs of hepcidin as a diagnostic test of iron
deficiency (defined by sTfR-F index).
Cut-off Sensitivity Specificity Positive Negative % Correctly Youden

[95% CI] [95% CI] likelihood likelihood classified4 index5

(%) (%) ratio [95% ratio [95% 
CI] CI]

<5.4 ng/mL1 32.1 98.1 16.7 0.69 85.1% 0.30
[19.9- 46.3] [95.1,99.5] [5.9-47.5] [0.58-0.83]

<8 ng/mL2 41.5 97.6 17.3 0.60 86.2% 0.38
[28.1-55.9] [94.5-99.2] [6.86-43.5] [0.48-0.75]

<10 ng/mL 45.3 96.2 11.8 0.57 85.8% 0.42
[31.6-59.6] [92.6-98.3] [5.61-24.7] [0.45, 0.73]

<15 ng/mL 66.0 88.5 5.72 0.38 83.9% 0.55
[51.7-78.5] [83.3-92.5] [3.75- 8.74] [0.26, 0.56]

<18 ng/mL3 79.2 85.6 5.49 0.24 84.7% 0.66
[65.9- 89.2] [80.1-90.1] [3.84-7.86] [0.14-0.41]

1Hepcidin below limit of detection. 2Hepcidin below lower limit of the reference range for non-iron
depleted population, maximal correctly classified subjects. 3Maximal Youden J-point was 17.8
ng/mL, results for 18 ng/mL shown. 4Specific to the population under study only.
5(Sensitivity+Specificity)-1.



other risk groups, particularly young children, adolescents,
pregnant women and the elderly. We excluded anemic
donors for two reasons. Firstly, we wanted to evaluate the
relationship between hepcidin and iron status without
confounding from the altered erythropoietic state due to
anemia which may have independently influenced hep-
cidin levels.43 Secondly, we wanted to evaluate, in the
blood donation setting, the performance of hepcidin con-
centration as a test of iron deficiency among donors who,
having passed their initial hemoglobin screen, would be
accepted for venesection and thus be at risk of exacerbat-
ing iron deficiency, if present. Inclusion of participants
with more severe iron deficiency and anemia, and who
presumably would have low serum hepcidin concentra-
tion, might have increased the AUCROC, but further studies
are required to evaluate this. Another potential limitation
is the selection of non-invasive, biochemical indices as
gold standards (the sTfR-F index and ferritin), however, it
would not have been feasible to evaluate bone marrow
iron stores in volunteer blood donors as part of this study.
The sTfR-F index and ferritin are well-established indices
of iron status, and both correlate closely with bone mar-
row iron stores,22,44 although cut-offs to define iron defi-
ciency are debated. Finally, while we cannot be certain
that no subjects with hereditary hemochromatosis or tha-
lassemia trait were included in this study, certainty regard-
ing exclusion of donors with iron-loading conditions
would have likely resulted in an improved AUCROC of hep-
cidin. However, our results reflect the utility of hepcidin in
a ‘real life’ setting. In clinical practice,  management algo-
rithms should ensure that subjects with low hepcidin who
are found to have elevated ferritin receive further investi-
gation for iron-loading conditions.  

The discovery of hepcidin, the master regulator of iron
metabolism, has led to an exciting decade of advances in
the understanding of iron disorders. We have evaluated
hepcidin concentration as a test of iron deficiency in a
large sample of blood donors at high risk for this condi-
tion, and found that it shows considerable promise as a
diagnostic test of iron deficiency and appears to perform
at least as well as recent additions to the repertoire of
available iron indices such as sTfR and reticulocyte hemo-
globin. Urine hepcidin measurements may offer a unique
opportunity for non-invasive screening for iron status, for
example in blood donors and for patients in developing
countries in which the population burden of iron deficien-
cy is immense.11 We have defined clinically useful refer-
ence ranges and potential cut-offs of hepcidin as an indica-
tor of iron deficiency, for this immunoassay. These results
may be beneficial for the interpretation of clinical samples,
and for guidance in defining appropriate reference ranges
with inter-laboratory collaboration and standardization. In
view of our findings, further studies in additional groups
of patients and using other assays are now warranted to
develop the diagnostic value of hepcidin in the assessment
of iron deficiency.
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