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ABSTRACT 
Iron deficiency in absence of anemia and blood count changes is a 
common disorder. Since iron is an essential cofactor not only of 
hemoglobin and myoglobin but also of numerous enzymes 
fundamental for many biological processes, it is understandable that 
the spectrum of iron deficiency related symptoms may be complex, 
severe and difficult to associate with iron deficiency. This often leads 
to significant diagnostic delays and a multitude of misleading 
diagnoses and treatments. Therefore, considering a diagnosis of iron 
deficiency without anemia requires a high degree of alertness. The 
second step in the diagnostic process, following consideration of the 
possibility of iron deficiency, is a careful history that covers all 
potential causes of deficient iron stores since the patient’s birth and 
beyond combined by the appropriate investigations. The ferritin 
concentration is key for ascertaining the diagnosis. A ferritin 
concentration of less than 30 µg/L in a symptomatic individual means 
iron deficiency, but the patient may be iron deficient with much higher 
ferritin concentrations. Simultaneous determination of C-reactive 
protein with ferritin is practically useless. The treating physician should 
be familiar with the complexity of ferritin determinations and the 
interpretation of the results. The mainstay of treatment is oral iron but 
a considerable proportion of patients are intolerant or insufficiently 
responsive to oral iron and require intravenous iron therapy. The 
longer the duration of the iron deficiency, the more complicated the 
treatment and the patient’s recovery may become. For some patients, 
iron deficiency seems to be a chronic disorder requiring management 
exceeding 5 years. In 1–5% of patients, particularly those with a 
duration of iron deficiency in absence of anemia of more than 15–25 
years, the restoration of iron stores does not lead to clinical recovery 
within 5 years of follow-up. Iron deficiency without anemia has a high 
impact on the well-being and quality of life of the affected individuals 
and impacts significantly also on society, since the challenges in 
recognition, diagnosis and treatment of the condition generate costs 
probably in excess of 100 million euros/5 million inhabitants. 
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Introduction 
Iron deficiency anemia affects more than 1,000 
million individuals worldwide, and iron deficiency 
without anemia (IDWA) is even three times more 
frequent.1 Clinical data is emerging showing that 
many patients may remain in prelatent or latent 
stages of iron deficiency without ever progressing 
to anemia2-5 but still remaining symptomatic. 
Iron or haem are essential parts or cofactors of the 
functionality of 100–200 enzymes, such as 
cytochromes, peroxidases including thyroid 
peroxidase, iron-sulphur proteins and 
metalloflavoproteins, aconitase, tyrosine reductase 
and tryptophan pyrrolase. These substances are 
fundamental for many biological processes in the 
body, including thyroid hormone production and 
action, oxygen transportation, DNA synthesis, 
mitochondrial respiration and energy production, 
myelin and neurotransmitter synthesis and 
metabolism. Therefore, iron deficiency can cause a 
multitude of symptoms which imitate many diseases 
and which vary from individual to individual.3,4,6,7 
In the absence of anemia or typical changes in 
blood count, it may be very challenging to establish 
the correct diagnosis. Typical symptoms of IDWA 
include fatigue, brain fog, muscle and joint pains, 
weight gain, headache, dyspnea, palpitations, 
sometimes associated with sleep disturbances, 
arrhythmia, lump in the throat or difficulty in 
swallowing, or restless legs.4 Over time, patients 
have often received a spectrum of diagnoses and, 
consequently, treatments, e.g., hypochondria, 

subclinical hypothyroidism, fibromyalgia, burnout, 
overtraining, asthma, mood changes extending 
from melancholy to severe therapy resistant 
depression, irritable bowel syndrome and attention 
deficit disorder. It is important to keep IDWA in 
mind as a differential diagnosis, because this type 
of iron deficiency is very often associated with 
symptoms that severely impair the patient’s 
performance and quality of life and may even 
hinder the patient from overcoming the ordinary 
challenges of everyday life and even cause 
permanent disability.2,4,5,7 
During my career as a consulting internist for more 
than three decades I have treated over 5,000 
patients and cared personally for more than 2,000 
iron infusions to patients with iron deficiency, of 
whom a significant part without anemia. Now I take 
the opportunity to share my experiences regarding 
the diagnosis and management of patients with iron 
deficiency in the absence of anemia. 
 
Diagnosis of iron deficiency in the absence of 
anemia 
Modern patient information systems provide data 
about hemoglobin, platelets and red cell indices 
over long periods of time and may disclose reduced 
values, albeit within the normal ranges. This may 
give a hint of iron deficiency or emergent iron 
deficiency. The spectrum of indicators for 
identifying different stages of iron deficiency is 
presented in Table 1.

 
Table 1.  Indicators of different stages of iron deficiency 

Indicator Prelatent Latent# Preanemia# Anemia 

Hemoglobin Normal Normal Often reduced but within 
the reference range 

Reduced 

Mean corpuscular 
volume/ mean 
corpuscular 
hemoglobin 
concentration 

Normal Normal but close 
to lower limit of 
reference 

Slightly reduced Unequivocally 
reduced 

Symptoms May exist Common Common and may be 

debilitating 

Common including 

classical symptoms 
of anemia 

History Important Important Important Important 
 

Serum/plasma ferritin Reduced <50-70 µg/L <30 µg/L <10-15 µg/L 

Transferrin saturation  Normal, 
>30% 

Normal, 
20–30% 

15–20% <15% 

Soluble transferrin 
receptor in serum 

Normal Normal Often increased Increased 

Serum hepcidin Close to low of the 
highest quartile of 
the reference range 

In the middle of 
the reference 
range 

Close to high of the 
lowest quartile of the 
reference range 

Close to low of the 
reference range 

Bone marrow iron Reduced Reduced Absent Absent 
# A significant part of these patients may never progress to overt anemia 

https://esmed.org/MRA/index.php/mra/article/view/3224
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Symptoms 
First and foremost, IDWA should be within the scope 
of recognition by treating physicians when 
considering the patient’s symptoms. The wide 
spectrum of common symptoms is presented 
elsewhere,3,4,6,7 but symptoms may be very 
peculiar, indeed (Table 2).4 Iron deficiency affects 
many functions and tissues, e.g., skin and mucosal 
membranes which results in dry skin and eyes. In iron 
deficiency the iron absorption in the gastrointestinal 
tract is reduced,6 so is the absorption of vitamins 
B12 and D. Lump in the throat, difficulties in 
swallowing, chest pain without reflux of acid, 
nausea, loss of appetite and symptoms of irritable 
bowel syndrome are not uncommon among patients 

with IDWA as a sign of mucosal membrane 
involvement but endoscopic changes are absent. 
The function of the endometrium is also affected 
and this results often in increased menstrual blood 
loss and, sometimes, in childlessness and recurrent 
miscarriages. 
Patients with IDWA may have a history of years or 
even decades of severe iron deficiency and may 
still have remained rather asymptomatic. However, 
symptoms may surface rapidly after some stressful 
event (loss of a close relative, accident, surgery, 
severe disease such as pneumonia or covid-19 
infection) and patients may become severely 
symptomatic and ill and lose their ability to work 
and even their ability to take care of themselves. 

 
Table 2.  Infrequent symptoms in non-anemic patients with iron deficiency  

Less common  Rare 

Exceptional fatigue lasting several days after mild to 
moderate physical activity 
Severe headache and treatment-resistant migraine 
Severe memory lapses forcing the patient to take 
rigorous written notes of everything 
Symptoms start rapidly after a stressful event (losing 
close relative, accident, surgery, severe disease such as 
bacterial pneumonia or covid-19 disease) 
Weight loss# 
Muscle tension and cramps unresponsive to muscle 
relaxants and massage 
Therapy-resistant heavy menstruation 
Snoring and sleep apnea, both of which resolve when 
iron deficiency is corrected 
Inability to get sun tanning which is reversed when iron 
stores have been repleted 
Nausea and loss of appetite 
Plantar fasciitis 
Bruxism 

Numbness or dysesthesia (pins and needles) of the 
extremities on one side of face or body, which may 
require ruling out of multiple sclerosis 
Color vision disturbances and blurred vision/inability to 
focus 
Childlessness and recurrent miscarriages  
Objectively detected hot/burning skin without fever 
Severe heart rate disturbances leading even to syncope 
at rest or during exercise 
Hypokalemia, not associated with high blood pressure 
or hormonal changes and unresponsive to potassium 
substitution and spironolactone 
Tongue pain 
Urticaria 
Severe sleeping disturbances / insomnia, which may 
lead to psychiatric care 
Severe depression resistant to treatment including 
electroconvulsive therapy 
Transient swelling of joints without inflammation 

# About 10% of patients lose weight, 60% gain weight and in 30% the weight remains stable 
 
Patient history and causes of iron deficiency 
Secondly and essentially important, a careful 
patient history should be taken. The lifetime history 
should cover all potential causes of deficient iron 
stores since birth and even beyond4 (Table 3) and 
supported by tests and examinations to reveal the 
underlying cause(s) and to rule out ongoing 
bleeding or decreased iron absorption.  
A crucial part of history taking is to collect 
information, if possible, about the duration of the 
iron deficiency, since this impacts the complexity of 
managing the condition. If the patient has ever had 
anemia, she (he) must be considered to have been 
iron deficient since that time. Especially anemia of 
<100 g/L after delivery should be recorded, since 
recovery from the anemia often empties the 
patient’s iron stores and symptoms emerge. It is 

important to collect information on the patient’s 
siblings, since the younger the patient is compared 
to his/her siblings the more probable is iron 
deficiency, due to progressive maternal iron 
depletion during consecutive pregnancies. It is also 
important to collect information on the siblings as to 
whether they are or have been symptomatic and/or 
iron deficient.  
Information is needed concerning the mother during 
all her pregnancies (anemia/symptoms) and the 
maternal siblings, including the maternal mother, if 
possible. When a diagnosis of iron deficiency of a 
female patient has been established and if she has 
children, the children should be examined. I have, 
over the years, treated several families where 
females have been iron deficient in up to four 
generations. 

 
 

https://esmed.org/MRA/index.php/mra/article/view/3224
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Table 3.  The most common causes of iron deficiency  
The four most common causes Other common causes 

Heavy menstruation any time in history 
Pregnancy (multiple) and/or blood loss (> 500 mL) at 
delivery 
Multiple blood donations 
Maternal iron deficiency during pregnancy leading to 
iron store depletion of the newborn  

Ulcerative colitis, Crohn’s and celiac disease 
Severe nose or occult intestinal bleedings (polyps, 
tumors, occasionally hemorrhoids) 
Achlorhydria or chronic use of proton pump inhibitors 
Previous anorexia and/or vegetarian diet of long 
duration 
Competitive athletics, such as track and field/skiers 

 
Iron deficiency at birth due to maternal iron 
deficiency during pregnancy is the fourth common 
cause of iron deficiency (Table 3) but goes too often 
unrecognized. This may result in the development of 
anemia and/or symptoms within the first year of 
life. The second crucial point is at the age between 
2 and 4 years after the period of rapid growth 
where the body consumes a lot of iron from the iron 
stores. The third crucial iron-depleting life event is 
puberty due to the growth spurt which in females is 
further exacerbated with the menarche. If anemia 
develops at these ages, a suspicion of iron 

deficiency from birth may arise. If the anemia goes 
unrecognized or insufficiently treated to ensure the 
full restoration of the iron stores, iron deficiency 
may go unrecognized even for decades. The 
patients’ condition can vary from severe symptoms 
preventing them from managing school, studies or 
work to fairly asymptomatic or the patients may 
become symptomatic when faced with additional 
iron loss. Over time, patients typically undergo 
extensive medical examinations, the cost of which 
often exceeds 100,000 euros, and receive various 
diagnoses, such as presented in Table 4.  

 
Table 4. Working diagnoses of patients who turned out to have iron deficiency in absence of anemia 

Hypochondria 
Subclinical hypothyroidism 
Asthmatic symptoms (not fulfilling the diagnostic criteria) 
Fibromyalgia 
Depression 
Irritable bowel syndrome / Gluten sensitivity without celiac disease 
Attention deficit disorder 
Marginally low testosterone (suspicion of male menopause)# 
Patients with medically unexplained symptoms  
Unexplained heart disease due to complex arrhythmia  
Chronic Lyme disease  
Chronic fatigue syndrome (CFS) 
Long Covid syndrome 

 
#Initiation of the testosterone treatment leads often to a rise in hemoglobin which reduces the existing iron stores 
and results in a fading testosterone effect and, ultimately, to a worsening of the patient’s symptoms 
 
The symptoms may be perceived as being so typical 
for hypothyroidism that thyroid medication is 
started, although only the thyroid stimulating 
hormone concentration may be slightly increased or 
even when the thyroid blood test results do not 
indicate any thyroid disease. Thyroid medication 
often leads to temporary symptom relief lasting for 
up to 6–12 months, after which the response 
subsides and the dose needs to be increased or T3-
medication started, which will provide a new 
temporary response. Later on, with delayed 
diagnosis and prolonged thyroid hormone use, the 
clinical response to iron therapy may be 
inadequate, especially if the thyroid hormone dose 
has been increased to more than what corresponds 
to 100 ug levothyroxine for longer periods. Still, 
thyroid medication should not be stopped 

immediately when the correct diagnosis has been 
established since that would result in worsening of 
the patients’ condition.8 First, the T3 medication 
should be switched to levothyroxine and then an 
effort made to gradually wean the patient from 
levothyroxine.  
 
Laboratory diagnosis  
Ferritin should be used as the primary laboratory 
measure to detect iron deficiency.9 Ferritin <30 
µg/L in a symptomatic patient means iron 
deficiency. The patient may be iron deficient at 
ferritin blood concentrations up to 100 µg/L (no 
bone marrow iron)10,11 and, if transferrin saturation 
is below 20%, even at higher ferritin values (100–
300 µg/L).12 

https://esmed.org/MRA/index.php/mra/article/view/3224
https://esmed.org/MRA/mra
https://research.tuni.fi/celires/gluten-sensitivity-beyond-celiac-disease/
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Determination neither of transferring receptor 
concentration nor hepcidin – a liver-derived 
hormone regulating iron absorption and turnover – 
are generally useful when the ferritin concentration 
is below 50–70 µg/L, as long as the hemoglobin 
concentration is not decreased.13 
Determination bone marrow iron is an invasive 
procedure and not widely available for outpatients. 
This procedure should therefore be reserved for 
unclear cases, i.e., when the ferritin concentration is 
above 100 µg/L but symptoms and history support 
a diagnosis of iron deficiency.  
 
Differential diagnosis 
Other conditions and diseases behind the symptoms 
need to be taken into consideration, e.g., stress, 
excessive smoking and alcohol use, sedentary 
lifestyle, obesity and fatty liver, high blood 
pressure, sleep apnea, disturbed glucose and 
calcium homeostasis, excessive use of B6-vitamin, 
sleep deprivation, depression, low testosterone, 
covert malignancy, use of illegal drugs and side 
effects of medicines. These conditions can, of course, 
coexist with iron deficiency. 
Iron deficiency affects the activity of thyroid 
peroxidase which may reduce thyroid hormone 
production and increase marginally thyroid 
stimulating hormone (TSH), which may result in 
misinterpretation of the role of the thyroid in the 
patient’s symptomatology and initiation of thyroid 
medication. 
Many patients with low D-vitamin levels (<50 
nmol/L) have symptoms that resemble those of iron 
deficiency and practically all with a D-vitamin 
concentration <25 nmol/L have symptoms. D-
vitamin has a multitude of functions in the body, 
including suppression of hepcidin expression14 - the 
master regulator of iron homeostasis. Therefore, the 
vitamin D concentration should be determined when 
iron deficiency is detected. Likewise, vitamin B12 
and folic acid should be determined, since they are 
essential for a multitude of functions of the body 
and may give symptoms if low. When there are any 
challenges to the patient’s recovery, it is essential 
that the concentrations of folic acid, vitamin D and 
B12 concentrations are corrected, if below the 
reference range or low.   
 
Treatment and follow-up 
Oral iron is the first-line treatment for managing 
iron deficiency with or without anemia. A dose of 
>200 mg ferro iron (Fe2+) in divided doses is 

usually sufficient.1 A dose below 100 mg daily will 
rarely be effective, especially if the history of iron 
deficiency is long. The first control should usually 
take place after 2–3 months after start of iron 
treatment and should include registration of the 
patient’s symptoms, a blood count and the serum 
ferritin concentration. The patient’s condition should 
have began to improve and the ferritin 
concentration should have increased by about 2–5 
µg/L per week of adequate iron therapy. The aim 
is a marked improvement of the patient’s well-being 
and a ferritin concentration >100 µg/L after 6–12 
months of follow-up. After discontinuation of oral 
iron therapy the patient should be followed at least 
for two years even if the root cause of the iron 
deficiency has been eliminated, since in significant 
number of patients have recurrent symptoms and 
iron deficiency. 
If the patient does not tolerate a sufficient dose of 
oral iron or if oral iron does not result in recovery 
within one year, the following steps are in order: 1) 
reevaluation of the potential causes of iron 
deficiency, 2) reevaluation of the presence of other 
diseases or conditions that could explain the 
patient’s symptoms, 3) changing the oral iron 
preparation, 4) a frank discussion with the patient 
regarding the patient’s opinion of the duration and 
reason for iron deficiency (if this has not been done 
previously) and a discussion between the patient 
and physician of the physician’s professional 
opinion, suspicion or conclusion of the situation and 
5) opening the discussion with the patient of 
possibility to use intravenous iron. 
The duration of iron deficiency is an important 
factor in foreseeing the outcome of iron therapy 
(Figure 1). Often it is possible to estimate the 
duration of iron deficiency by careful history taking 
but not always. The patient’s contribution is of great 
value since he/she has interest in becoming cured 
and is a good “detective”. Furthermore, at least in 
Finland there is often access to documentation from 
early childhood to pregnancies and maternal 
pregnancies. Interviewing the parents and relatives 
will provide important feedback. Nevertheless, all 
these efforts and a meticulous history taking may be 
totally unconclusive and conclusions on the duration 
of iron deficiency can only be drawn from how the 
patient’s findings change during therapy (Patient 5). 
 
 
 

 
 

https://esmed.org/MRA/index.php/mra/article/view/3224
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Figure 1. Schematic representation of the complexity and time to recovery as a function of the duration of 
iron deficiency without anemia. For patients with the first episode of anemia the duration of iron deficiency 
is usually less than 5–10 years. 
 
Often the recovery of patients with and without 
anemia is rather straightforward and takes place 
within one year of oral iron administration or after 
one infusion (500 mg) of iron intravenously. I have 
used almost exclusively ferric carboxymaltose 
(FCM) and the usual dose is 500 mg/infusion. 
However, two thirds of patients need more than one 
infusion which may be repeated at the earliest after 
6–9 weeks. When treating patients with iron 
deficiency anemia, correcting iron deficiency in 
women planning to become pregnant or treating 
pregnant women requires often a double dose 
(1000 mg). This dose induces a transient decrease 
of phosphorus in about half of the patients, but this 
decrease is rarely so severe as to cause symptoms. 
Adverse effects during iron infusions are rather rare 
and only about 1% of first infusions need to be 
terminated.15 Adverse effects leading to the 
termination of subsequent infusions are very rare. 
During the week following the infusion it is not 
uncommon that the patient experiences mild joint 

and muscle pain, headache and fever usually 
<38oC for 2–3 days and moderate tiredness the 
duration of which varies. During the week following 
the iron infusion strenuous exercise should be 
avoided because it often leads to deterioration the 
patient’s general condition. Later on, the symptoms 
of iron deficiency may markedly change, some may 
vanish, some may become worse and new symptoms 
may appear accompanied with prolonged 
tiredness which may be severe. The fluctuation of 
symptoms is accounted for by the effect of infused 
iron on changing iron homeostasis, since the severity 
of the symptoms seems to correlate with the 
duration of iron deficiency before treatment. These 
symptoms may be reduced or abrogated if the 
patient can take a course of oral iron before the 
infusion.  
The signs that may indicate a longer duration of iron 
deficiency, the challenges in treatment and the need 
for longer periods of follow-up are presented in 
Table 5.  
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Table 5. Signs that may indicate a longer duration of iron deficiency and challenges in treatment  

Oral iron Intravenous iron 

No or only a minor clinical response in spite of 
increasing ferritin levels 
Unproportionally high ferritin values in relation to 
iron dose and duration of therapy, often together 
with a high hepcidin concentration and persistent 
symptoms 
Significant weight gain (> 5–10 kg) within a few 
months (rare) 

No or only a minor clinical response in spite of 
increasing ferritin levels 
Unproportionally high persisting ferritin values in 
relation to intravenous dose. This may take place 
especially after the second or third infusion, often in 
combination with a high hepcidin concentration and 
persistent symptoms 
Significant weight gain (>5–10 kg) within a few 
months after infusion (rather rare) 
Significant worsening of symptoms for weeks or 
months after the (first) infusion, especially of > 
1000 mg of iron 

 
My experience has been that with increasing 
follow-up and repeated iron infusions the share of 
non-responders after 2000 or more infusions 
remains the same as after 1000 infusions, i.e., 3–
4%, and those with a good or excellent response 
cover 78–80% of cases.15 
 
Explanatory cases 
Case 1. This female patient (age 27 years) came 
for a consultation because of tiredness, severe 
memory problems, difficulties of finding words to 
name objects, sleep disturbances, muscle cramps, 
joint and muscle pains and abdominal cramps of 
several years of duration. Eight years previously 
bone marrow aspiration had been performed 
because of thrombocytosis which proved to be 
reactive, since her bone marrow was devoid of 
stainable iron. Irritable bowel syndrome was 
diagnosed because of bowel cramps and persistent 
diarrhea and because a colonoscopy had been 
normal. Probably due to gastrointestinal symptoms 
no iron was prescribed, despite the bone marrow 
finding. Before the detection of absent iron stores 
she had donated blood nine times and after the 
detection she had still donated blood once. After 
menarche, she had had extremely abundant 
menstruations for 7 years, at which time she had 
started contraceptive pills which she had used 
without interruption for 20 years, during which time 
the menstruations occurred at 2–3 months’ intervals. 
Based on the history I estimated that the duration of 
her iron deficiency was 10–15 years or more. 

Her BMI was 21.3 kg/m2 and the clinical status was 
normal. The hemoglobin concentration was 144 g/L 
with a normal blood count and ferritin was 23 µg/L. 
Oral iron (Fe2+) (200 mg in divided doses) was 
prescribed (Figure 4). At first, the ferritin increased 
with improvement of the symptoms but at 8 months 
the patient’s tolerance of oral iron faded and she 
continued on a dose of 100 µg every other day 
which resulted in a modest increase of ferritin 
concentration from 114 to 157 mg/L during the 8 
months. During that time the symptoms started 
gradually to recur.  
At 16 months hepcidin was determined and was low 
– 2.1 nmol/L (reference range 0.2-9.2 nmol/L). The 
patient was considered iron deficient, although the 
ferritin concentration was 157 µg/L, and an iron 
infusion was scheduled (Figure 2). This resulted in a 
good response15 but gradually (between months 
21–30) the patient’s condition gradually 
deteriorated.  Now hepcidin was in the midrange 
of the reference interval and a new iron infusion 
was administered. Now the response was only 
moderate, and within four months the patent 
became increasingly tired, dulled and anguished. 
Hepcidin was now close to the upper limit of the 
reference interval. The ferritin concentration 
remained now stable and a new visit was scheduled 
for clinical assessment and repeated testing of 
ferritin, hepcidin and the transferrin saturation. 
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Figure 2. The patient’s ferritin over the course of follow-up. FCM: ferric carboxymaltose 
Interpretation. In the beginning the response to oral iron was as expected. The ferritin concentration remained 
stable on a rather high level, but was no reliable indicator of the patient’s iron stores, as shown by the serum 
hepcidin level which indicated that the patient’s iron deficiency was of long duration. Hepcidin was used as 
a means of assessing the patient’s iron stores and for assessing the therapy with intravenous iron. The duration 
of her iron deficiency was reconsidered and the new estimate was 15–25 years or more. 
 
Case 2. The patient had a long history of 
autoimmune thyroiditis but normal thyroid function 
test values. She had had one uncomplicated 
pregnancy 20 years previously when she was 29 
years old. She had used a hormonal IUD since then 
and had no menstruation. Before her pregnancy 
menstruation had been scarce. She had no history 
of blood donations or other bleeding. She was the 
only child and her mother’s pregnancy had been 
uneventful.  
Three months before the visit the patient had started 
to experience severe tiredness and rapidly 
progressing dyspnea. At the time of the visit she was 
unable to speak while walking because of the 
dyspnea. Her body mass index was 21.2 kg/m2 
and the clinical status was normal with a blood 
pressure of 106/65 mmHg and a heart rate of 
65/min. The blood count was normal with a 

hemoglobin of 141 g/L and tests for celiac disease, 
serum calcium and B12 vitamin normal, occult fecal 
blood was negative. Her ferritin was 36 µg/L. She 
was considered iron deficient without anemia, but 
the etiology and duration could not be established. 
Because of her severe symptoms intravenous iron 
was administered (Figure 3). After the infusion, the 
patient was totally symptom-free at a visit 5 weeks 
later and remained so for the next 5 years. Her 
hemoglobin remained at the same level during the 
follow-up and she had no obvious blood loss. At a 
visit 5 years after the iron infusion the patient 
reported tiredness and had a slightly increased 
TSH-value (4 mU/L), which is in the upper level of 
the reference range). Levothyroxine was 
prescribed. TSH fell to about 1 mU/L but her 
tiredness only increased during the next year. 

 

https://esmed.org/MRA/index.php/mra/article/view/3224
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Figure 3. The patient’s ferritin over the course of follow-up. FCM: ferric carboxymaltose 
Interpretation. The patient had typical, severe symptoms of IDWA. Because of symptom severity the primary 
choice of therapy was intravenous iron and the outcome was excellent. Thereafter, the patient remained 
symptom-free for 5 years but she may still require more iron.  The ferritin remained stable for 16 weeks 
after the iron infusion, after which it gradually decreased – a common finding in most of the patients. This 
was probably due to the utilization of the infused iron by the body. This patient shows how important long-
term follow-up of IDWA is, despite an excellent primary outcome. 
 
Case 3. This female patient (age 31) attended for 
a consultation because of severe tiredness, memory 
problems – so severe that she was unable to work 
– being cold, feeling exhausted and numbness of 
the upper extremities, dry skin, stomach pain and 
diarrhea. Because of the abdominal symptoms 
gastroscopy had recently been performed with 
normal findings which ruled out celiac disease. She 
had gained 5 kg of weight during the previous 
year. The symptoms had become much worse after 
a blood donation one year previously. 
Levothyroxine had been prescribed a few months 
earlier because of the symptoms, although all the 
thyroid function tests had been normal. After 
initiation of levothyroxine the patient felt slightly 
better. At that time her hemoglobin had been 134 
g/L and MCV 83 fL. 
Her BMI was 26.8 kg/m2 and the clinical status was 
normal. Her ferritin concentration was 29 µg/L. She 
reported that her younger sister had been anemic 
in early childhood and that her mother had had a 
low hemoglobin value during both pregnancies. The 

patient had thus been iron deficient from birth but 
had no anemia. 
Oral iron (Fe2+) (200 mg in divided doses) was 
prescribed but she was able to take this dose only 
for a few months due to gastric adverse effects and 
the ferritin concentration had risen only to 55 µg/L. 
Because of her severe symptoms four iron infusions 
were administered within 9 months (Figure 4). Her 
condition improved after the first three infusions, but 
after the fourth it deteriorated somewhat although 
the ferritin value and transferrin saturation 
percentage increased. She was negative for 
hereditary hemochromatosis. Thereafter she was 
carefully monitored and gradually her condition 
improved while both her ferritin and transferrin 
saturation declined. The improvement continued for 
three years by which time the ferritin concentration 
had considerably decreased and transferrin 
saturation was below 20%. The serum hepcidin 
concentration was now clearly below the upper limit 
of the reference range. The patient received the 5th 
iron infusion and her condition improved. 
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Figure 4. The patient’s ferritin, transferrin saturation and hepcidin over the course of follow-up. Each red 
arrow indicates administration of 500 mg of ferric carboxymaltose (FCM) intravenously. 
Interpretation. Oral iron failed because the patient did not tolerate the oral preparations. Due to severe 
symptoms (work disability) intravenous iron was used.  The family history was elucidated only then. The 
administration of iron intravenously resulted in a high ferritin level but the transferrin saturation percentage 
increased only moderately. At the same time the serum hepcidin level was high, and these observations 
together may indicate that the patient’s body was unable to utilize the infused iron. Thereafter the ferritin 
and hepcidin concentrations as well as transferrin saturation gradually decreased over three years time with 
reemergent symptoms. Improvement followed with an additional dose of intravenous iron. 
 
Deciphering summary 
IDWA is two to three times more common than iron 
deficiency anemia1 and should be taken 
seriously.4,5,16 As iron deficiency is progressing it 
may affect the tissue iron compounds unevenly in a 
way that cannot be predicted from the status of iron 
stores. Iron deficiency depends on the pace of 
drainage of iron stores, the severity of the 
deficiency and on the duration of the iron 
deficiency. This may result in depletion of iron-
containing compounds from the tissues, including 
100–200 enzymes that are fundamental for many 
fundamental biological processes in the body. Since 
long-lasting iron deficiency or iron deficiency from 
birth in the absence of anemia seems to be difficult 
to treat, recovery of iron stores and clinical 
recovery may require months or even years of 
follow-up and treatment. This being the case, one 
may ask if the genes encoding the enzyme proteins 
and/or proteins regulating iron uptake, iron 
recycling and iron storage are affected. Indeed, 
maybe gene activation and the recovery of protein 
functions are in poor balance which could explain 

why recovery is often associated with rapidly 
fluctuating symptoms and even new symptoms. 
It is reasonable to expect enzymes located in the 
mitochondria and endoplasmic reticulum to 
contribute to the multitude of clinical manifestations 
affecting skeletal muscle and heart, central nervous 
and immune systems, thyroid, liver and 
gastrointestinal tract.3,6,17,18 This corresponds well 
with the clinical findings of varying and numerous 
symptoms the patients often have.4,8,19-21 There are 
some symptom-based diagnoses that resemble 
those of iron deficiency, e.g., gluten sensitivity 
without celiac disease/irritable bowel syndrome,22 
patients with medically unexplained symptoms,23 
functional neurological disorders,24 chronic Lyme 
disease, chronic fatigue syndrome7,25 and long 
covid syndrome, not to forget a number of patients 
with diagnoses of that kind that I have cured with 
iron therapy. 
Ferritin is at the core of assessment of iron 
deficiency, although the suggested cut-offs for low 
and high ferritin concentrations vary.9,26,27 Clinicians 
should be aware of the pitfalls when interpretating 
ferritin values. Information on the level of serum 
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ferritin should in certain cases be complemented 
with information on the transferrin saturation 
percentage and the serum hepcidin concentration, 
and, if available, an examination of a bone marrow 
aspirate for bone marrow iron. It is, nevertheless, 
important to understand that ferritin cannot and 
does not predict the status or balance of tissue iron. 
Indeed, the patient may be iron deficient despite 
stainable iron in the bone marrow and despite high 
ferritin values of 100–300 µg/L, if the transferrin 
saturation is below 20%.12 Transferrin saturation is 
considered to be the most sensitive determinant of 
changes in the amount of iron due to from internal 
and external causes, since inflammations reduce 
serum iron and raise the transferrin saturation 
percentage.3 Of note, patients with hereditary 
hemochromatosis can also become iron deficient. 
After repletion of iron stores, ferritin concentration 
is high, but if combined with an increased transferrin 
saturation testing for hemochromatosis is indicated 
(Case 3). 
The ferritin concentration in the serum can increase 
markedly in infections and inflammatory conditions. 
Here, the CRP or ESR values are usually useless 
(they may not rise very much) and the reliability of 
the ferritin value rests on clinical judgement (Case 
3). The most common cause of a falsely high ferritin 
value is fatty liver with inflammation, and this does 
not necessarily involve elevation of liver enzyme 
values; the CRP is practically always normal. Other 
cases where ferritin is usually temporarily increased 
for 2–4 weeks or more include major surgery, 
especially joint replacement surgery, tissue 
hematoma, delivery trauma, hyperthyroidism, covid 
vaccination and covid 19 infection, which may be 
quite mild.   
Serum and plasma ferritin determinations should 
give similar results but when commercial kits are 
used, especially high concentrations (>100 µg/L) of 
ferritin may result in different values for serum and 
plasma ferritin. In cases where ferritin increases 
unproportionally in relation to administered iron 
dose or in relation to (poor) symptom relief, this may 
be due to a change in the molecular structure of 
ferritin, which is a complex molecule. Here, 
determination of serum hepcidin is especially 
helpful during intravenous iron therapy, when 
ferritin increases unproportionally and remains high. 
If the patient has liver involvement, hepcidin 
determinations are often unreliable.  When large 
doses of iron are administered, typically 
intravenously, iron homeostasis may be disturbed or 
access of iron to the tissues restricted,28 while 
patients are still symptomatic. Here, low hepcidin 
values may indicate iron deficiency and can be 
used to direct further therapy (Cases 1,3).29,30   

Although ferritin and hepcidin concentrations are 
considered to correlate rather well,28 the 
correlation coefficient, in my hands, is at best 0.5.31 
In situations where both ferritin and hepcidin are 
high but patients are symptomatic probably imply 
that iron is sequestrated to macrophages.30 The 
hypothesis is that the body may feel that there is 
iron, but that it is not in correct place(s), i.e., not in 
the proteins which need iron to function properly. 
Often both (or preferably hepcidin) will 
decrease/increase first accompanied with symptom 
relief/worsening, probably influenced by the 
sequestration of iron (Cases 1,3). In these instances, 
the correlation of ferritin and hepcidin 
concentrations will be poor.  
The most important goal of iron therapy is 
improvement of the patients’ condition. About 80% 
of the patients will eventually respond well or 
excellently to oral as well as intravenous iron 
administration.15 A small proportion of patients (1–
5%) does not seem to respond to iron at all, not 
even after several years of follow-up. Usually the 
cause lies in a protracted duration of iron deficiency 
of 15–25 years or more. Chronic, untreated iron 
deficiency - a common disorder - may cause 
permanent damage where iron administration may 
have only a limited effect.32,33 Ferritin should be 
followed periodically during the therapy, but 
ferritin is not the primary treatment target (Case 2). 
Usually, clinical response is achieved within one 
year of therapy and the ferritin concentration is 
then often > 100 µg/L but higher values are not 
rare. This is to be expected, since when the bone 
marrow iron stores are abundant, the ferritin 
concentration is often 200–300 µg/L.10 
Iron deficiency with and without anemia are 
probably different entities of the same disease. 
IDWA is a chronic, and probably complex group of 
diseases which often go undetected for long periods 
of time, since IDWA is seldom considered as the 
primary or only cause of a patient’s symptoms.  The 
existence of IDWA is even denied. What is not 
known is why anemia does not develop even in 
people who may be severely iron deficient. Also, 
the pathophysiology of the symptoms and of the 
fluctuating recovery from the symptoms is based on 
limited evidence. I have provided some 
explanations in this paper. Hopefully, these 
thoughts will inspire future research to improve the 
management and care of patients with iron 
deficiency. 
 
Conclusions 
Iron deficiency in absence of anemia is common and 
complex condition which often goes unrecognized 
for longer periods. The path to diagnosis is high 
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alertness of suspicion of iron deficiency behind the 
symptoms, careful history of potential causes of 
reduced iron stores and ferritin determination. 
Often the iron deficiency in absence of anemia is 
chronic condition where recovery requires extended 
patience from all parties. This review consists of 
many findings that have thus far never been 
presented in the literature. The pathophysiology of 

the findings are in many cases unclear but 
explanations and hypotheses are provided based 
on available scientific data and deductive 
reasoning. I hope that this review is functioning as a 
sparkle of inspiration for future research. 
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