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SUMMARY
Iron deficiency without anaemia is common. Patients may present with unexplained, 
non-specific symptoms.

Iron studies will usually show a low ferritin and low transferrin saturation with a normal 
haemoglobin concentration. The cause of the iron deficiency should be identified and managed.

There is limited evidence about the benefits of giving iron to people who do not have anaemia. 
If there is iron deficiency, most people can be given oral iron supplements.

Iron studies are repeated after 60–90 days of oral iron supplements. Further investigations are 
needed if the iron deficiency has not been corrected.

Some patients, including those who have not responsed to oral supplements may benefit from 
intravenous iron. There is no role for intramuscular injections of iron.

Non-anaemic iron deficiency

Presenting problems
Iron is an essential element, required for several 
metabolic pathways and responsible for the delivery 
of oxygen to organs and body tissues. A deficiency 
can therefore result in a wide range of symptoms that 
are non-specific and may not be initially recognised as 
being due to iron deficiency.

Iron deficiency without anaemia has been 
associated with:

 • weakness, fatigue, reduced exercise 
performance, difficulty in concentrating, and 
poor work productivity5

 • neurocognitive dysfunction including irritability6

 • fibromyalgia syndrome7

 • restless legs syndrome8

 • symptom persistence in patients treated for 
hypothyroidism9

 • poor neurodevelopmental outcomes in infants 
born to mothers with iron deficiency.10

Diagnosing iron deficiency
Iron deficiency can occur secondary to 
inadequate dietary intake, increased requirements 
(e.g. pregnancy and breastfeeding), impaired 
absorption (e.g. coeliac disease, bariatric surgery), 
or blood loss (e.g. menstrual, blood donation, 
gastrointestinal). A drug history should be taken 
particularly regarding anticoagulants, over-the-
counter non-steroidal anti-inflammatory drugs and 
antiplatelet drugs. The underlying cause of iron 
deficiency should always be sought and managed.

Introduction
Iron deficiency is the most common mineral 
deficiency and iron deficiency anaemia affects 
approximately 20% of the world’s population. 
Iron deficiency without anaemia is even more 
common.1 It is an important public health problem 
in Australia. The World Health Organization (WHO) 
estimates that 8% of preschool children, 12% of 
pregnant women and 15% of non-pregnant women 
of reproductive age in Australia have anaemia, with 
iron deficiency being the major cause.2 Anaemia 
is highly prevalent in indigenous communities. 
A study of an Aboriginal community in Western 
Australia identified anaemia among 55% of women 
and 18% of men.3 Although it is three times as 
common as iron deficiency anaemia, iron deficiency 
without anaemia is an under-recognised and 
undertreated condition.4

Iron deficiency
Approximately 70% of the iron in adults is found 
within haemoglobin in red blood cells so anaemia 
is the most readily recognised effect of iron 
deficiency. However, it is now apparent that iron 
deficiency in the absence of anaemia also has 
unfavourable consequences.

While there is extensive literature surrounding iron 
deficiency anaemia, there is a paucity of evidence in 
non-anaemic iron deficiency. The current literature 
is predominantly based on small studies with often 
heterogeneous populations. As a result, there are 
no firm pathways to guide investigations, treatment 
and monitoring.
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Iron studies assist in the differential diagnosis 
of iron deficiency (Table 1). A reduced ferritin is 
the most reliable initial marker to diagnose iron 
deficiency without anaemia. Although WHO defines 
low serum ferritin as less than 12 microgram/L in 
adults, a concentration of less than 30 microgram/L 
has a high sensitivity (92%) and specificity (98%) 
for iron deficiency,11 correlating with the absence 
of iron stores in the bone marrow (see Table 2). 
Changes in iron status before the development of 
anaemia may be suggested on a full blood count 
by falling values for mean cell haemoglobin and 
mean corpuscular volume and an increased red cell 
distribution width.

Ferritin is an acute-phase protein so it rises 
in inflammatory conditions and in the elderly. 
This can make the diagnosis of iron deficiency 
challenging. In these cases, a higher ferritin 
threshold (<100 microgram/L) with a low transferrin 
saturation (<20%) can be used. To diagnose 
iron deficiency in patients with heart failure, the 
European Society of Cardiology has recommended 
a ferritin concentration below 100 microgram/L, 

or below 300 microgram/L with a transferrin 
saturation below 20%.12 In chronic kidney disease, 
the Kidney Disease Improving Global Outcomes 
guideline advises iron supplements if ferritin is below 
500 microgram/L and the transferrin saturation is 
less than 30%.13

An elevated plasma concentration of the soluble 
transferrin receptor is another useful biochemical 
marker for iron deficiency which can be used to 
distinguish it from anaemia of chronic disease. 
However, there is currently no Medicare rebate for 
this test. The gold standard for the diagnosis of iron 
deficiency is a bone marrow biopsy, but this is not 
commonly used.14

Correction of iron deficiency
The goal of treatment is to replenish iron stores and 
improve symptoms. Management initially should 
involve dietary counselling and oral supplements.

The evidence regarding the benefit of iron 
replacement in non-anaemic iron deficiency is based 
on several small trials and observational studies, 
mainly in women of reproductive age and patients 
with heart failure (Table 3).5,10,12,15-19

The treatment of non-anaemic iron deficiency is 
similar to the treatment of iron deficiency anaemia. 
The underlying aetiology must be identified and if 
possible corrected.

Optimising nutritional iron intake can be achieved by 
integrating dietary haem iron and free iron. Haem 
iron (liver, red meat, seafood, poultry) has a superior 
gastrointestinal uptake compared to free iron (plant-
based). Vegetarians can maintain adequate iron 
intake if a wide variety of non-haem iron is consumed 
in foods such as wholegrains, legumes, nuts, seeds, 
dried fruits and green leafy vegetables, but these 
strategies are unlikely to be sufficient to correct 

Table 1    Iron studies in the differential diagnosis of iron deficiency

Test Iron deficiency 
without anaemia

Iron deficiency 
anaemia

Anaemia of chronic 
disease

Iron deficiency anaemia and 
anaemia of chronic disease

Haemoglobin N ↓ ↓ ↓

Mean cell volume N or ↓ ↓ N (or mildly ↓) ↓

Serum ferritin ↓ ↓ N or ↑ ↓ or N

Total iron-binding capacity N or ↑ ↑ ↓ or N N or ↑

Transferrin saturation ↓ or N ↓ ↓ or N ↓

Soluble transferrin receptor N or ↑ ↑ N ↑

N = normal, ↓ = decreased, ↑ = increased

Table 2    Ferritin and transferrin thresholds for the diagnosis 
of iron deficiency

Patients and conditions Ferritin concentration Transferrin saturation

General population <30 microgram/L –

Inflammatory states <100 microgram/L <20%

Heart failure <100 microgram/L –

<300 microgram/L <20%

Kidney disease <500 microgram/L <30%

Non-anaemic iron deficiency
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iron deficiency. Inhibitors of iron absorption (tea, 
coffee, cocoa, and red wines) should be avoided. This 
strategy is appropriate for asymptomatic patients who 
are not at risk of poor absorption.

Iron supplements
Oral iron therapy is the first-line and safest 
treatment for symptomatic patients or patients at 
risk of developing anaemia. It is convenient and cost 
effective. A number of different iron supplements 
are available in Australia, however, ferrous salts 
(fumarate, sulphate, gluconate) are preferred as 
they are the best absorbed. Guidelines recommend 
that patients should be counselled to take their iron 
supplements one hour before or two hours after food. 
Sometimes it may be possible to compromise on the 
timing of the dose if this helps the patient adhere to 
therapy. To improve tolerability, increase adherence to 
therapy and improve absorption, alternate-day dosing 
(60–200 mg, depending on tolerability) is superior to 
daily dosing.20

While there are several advantages of oral 
supplementation, gastrointestinal adverse effects 
such as nausea, epigastric pain and diarrhoea reduce 
adherence. Controlled-release preparations and iron 
polymaltose complex are reported to have a lower 
incidence of gastrointestinal adverse effects, however, 
the iron polymaltose complex is expensive which 
limits its use.21,22

Vitamin C co-administration has long been 
recommended to improve oral iron absorption. 
However, a recent study reported no significant 
between-group difference for the mean change in 
serum ferritin at eight weeks.23

If parenteral iron supplementation is required, 
intravenous iron is indicated. There is no role for 
intramuscular therapy. The intravenous preparations 
available are ferric carboxymaltose, ferric 
derisomaltose, iron polymaltose and iron sucrose. 
The use of intravenous iron should be limited 
because of its adverse effects, including permanent 
skin staining,24 hypophosphataemia and rarely 
anaphylaxis.25,26 Intravenous iron should be avoided 
if there is active systemic infection to avoid any 
possibility that iron may promote microbial growth 
and disrupt immune responses. The main indications 
for intravenous iron include:

 • unsuccessful oral therapy – failure, poor 
adherence, intolerance

 • malabsorption (e.g. coeliac disease, bariatric 
surgery)

 • inflammatory bowel disease

 • chronic kidney disease receiving erythropoiesis-
stimulating drugs

 • rapid increase in iron required (e.g. pre-operatively 
for urgent surgery or following acute blood loss)

 • heart failure.

Table 3    Benefit of correcting iron deficiency5,10,12,15-19

Condition Evidence

Fatigue and neurocognitive 
dysfunction

Improves fatigue in some studies but impact on neurocognitive dysfunction 
is uncertain15

Fibromyalgia Improves symptoms of fibromyalgia, possibly related to the role of iron as a cofactor 
in neurotransmitter synthesis16

Restless legs Small, randomised trials have shown improved symptoms with iron supplementation 
if the serum ferritin is ≤75 microgram/L17

Thyroid disease Case reports describe correction of iron deficiency improving persistent symptoms in 
patients treated for hypothyroidism with adequate levothyroxine therapy5

Heart failure Several randomised clinical trials in patients who have heart failure with reduced 
ejection fraction and iron deficiency have reported improvements in symptoms and 
quality of life after intravenous iron therapy12

Chronic kidney disease 
(haemodialysis)

Intravenous iron in patients with ferritin <700 microgram/L and transferrin saturation 
<40% results in less need for erythropoiesis-stimulating drugs, possible cardiovascular 
benefits and reduced blood transfusion requirements18

Inflammatory bowel 
disease

Correction of non-anaemic iron deficiency in patients with inflammatory bowel disease 
may improve quality of life19

Pregnancy Iron deficiency should be corrected before and during pregnancy to prevent impaired 
neurocognitive function (poor memory and slower neural processing) in the child10

http://www.nps.org.au/australianprescriber
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Non-anaemic iron deficiency

Follow-up
After oral supplements have been taken for 
60–90 days, fasting iron studies are repeated one week 
after stopping therapy to check if the iron deficiency 
has been corrected. Serum iron has a diurnal variation 
and the ideal specimen is a fasting morning sample 
after oral iron supplementation has been withheld for 
at least 24 hours before testing. If repletion has not 
occurred, re-investigation is recommended. Iron studies 
should be repeated approximately 60–90 days, or as 
clinically appropriate, after intravenous iron therapy.

If there is no response to oral iron therapy or if iron 
deficiency recurs, further investigations should be 
considered to exclude blood loss or malabsorption. 
A fall in haemoglobin concentration may be 
significant even if the patient does not become 
anaemic. Depending on the clinical findings, referral 
to a gynaecologist or a gastroenterologist may 
be appropriate.27

Conclusion

The correction of iron deficiency before the 
development of anaemia may improve symptoms 
and the patient’s quality of life, but the supporting 
evidence is variable. Management of iron deficiency 
requires identification and investigation. For 
uncomplicated iron deficiency, oral iron is readily 
available, effective, safe, convenient and cost 
effective. For those patients intolerant of oral 
iron or with conditions where oral iron is likely to 
be ineffective or harmful, the intravenous route 
is preferred. 
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1. Iron deficiency 
requires further 
assessment to 
determine the cause 
even if there is no 
anaemia.

2. Giving oral iron 
on alternate days 
increases adherence 
to treatment.

3. When parenteral iron 
is indicated, intravenous 
iron is preferred over 
intramuscular iron.
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