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Survey of patients with iron deficiency 
anemia in haematology outpatient clinic

Gaja Cvejić Vidali, Samo Zver

Abstract
Background: Iron deficiency anaemia (IDA) is the most prevalent type of anaemia and a com-
mon cause for patient referrals to the haematology outpatient clinic. The aim of this study was to 
determine the number of patients with IDA treated at the Haematology Outpatient Clinic of the 
UMC Ljubljana in the period of two years, as well as to inquire into the causes for their referrals to 
the clinic, patient characteristics, their complete blood count results at initial examination, the 
prescribed therapy, the number and the causes of their follow-up visits. We draw special atten-
tion to the IDA onset mechanism, the microcytic anaemia therapy principles and the indications 
prompting a referral of an IDA patient to the haematology specialist.

Methods: We undertook a retrospective analysis of the medical records of patients who were 
referred to the Haematology outpatient clinic of the UMC Ljubljana for examination in the two-
-year period between 1 January 2014 and 31 December 2015 and had been diagnosed with IDA on 
the basis of their clinical picture and their CBC values. Data were collected with the Hipokrat IT 
system and statistically evaluated with Microsoft Excel.

Results: In the period relevant for our research, 277 patients of those who were referred to the 
Haematology outpatient clinic for medical examination were diagnosed with IDA. 11.6 % of these 
patients were male and 88.4 % female; 62.1 % of the female patients were of childbearing age. 
IDA was specified as the referral diagnosis in the cases of no more than 39 % of the patients refer-
red to the specialist outpatient clinic, whilst the medical condition of the remaining percentage 
of patients was not identified by the referring doctor. Comorbidities were observed in 50.2 % 
of the patients, and for 62.5 % of the patients a follow-up appointment was scheduled by the 
treating haematologist. Of all patients, 63.5 % were treated with an intravenous iron preparation 
during their first examination at the outpatient clinic and a transfusion of erythrocytes was ad-
ministered during such an examination to 4.3 % of the patients.

Conclusion: Patients with IDA were often treated at our Haematology Outpatient Clinic in the re-
levant two-year period. The data indicates a poor recognition rate of this prevalent type of ana-
emia. IDA is not a blood disorder and the referral of IDA patients to the Haematology Outpatient 
Clinic is justified in the case of severe microcytic anaemia, when the patient does not respond to 
the oral or intravenous iron replacement therapy or if a concomitant change in the CBC persists 
despite the effective treatment with iron preparations.
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1. Introduction

Iron-deficiency anemia (IDA) is the 
only anaemia that affects the wealthy 
and the poor alike. In the developed 
world it is more common in women of 
childbearing age with heavy menstrual 
bleeding (1). Its prevalence is higher in 
individuals taking non-steroid antirhe-
umatic drugs and proton pump inhibi-
tors, in the latter most probably because 
of ulcer disease and decreased gastric ju-
ice acidity (2). Inadequate nutrition only 
rarely causes iron-deficiency anaemia 
(IDA) in the developed world. However, 
it may occur in individuals following 
weird diets (1).The causes of IDA can be 
most bizarre: e.g. this form of anaemia is 
encountered in people with Munchausen 
syndrome (3). In the developing countri-
es, it affects mostly children, adolescents 
and pregnant women as a result of ina-
dequate nutrition and parasitic infecti-
ons (1). In men and menopausal women 
diagnosed with IDA, the first step should 
be ruling out gastrointestinal cancer (4). 
Treating IDA patients with iron supple-
ments is only a symptomatic measure. 
It is of key importance to discover and 
eliminate the cause of the disease. The 
paper reviews the results obtained over a 
two-year period for patients referred to 
the outpatient clinic of the Department 
of Haematology with the diagnosis of 
IDA and patients diagnosed with IDA 
on the basis of history, clinical and labo-
ratory findings. The paper focuses on the 
recognition of IDA, identification of its 
causes, oral and intravenous iron supple-
mentation and management of patients 
who fail to respond adequately to iron 
supplementation.

2. Material and methods

This retrospective analysis includes 
the records of 277 patients with the dia-
gnosis of IDA referred to the outpatient 
clinic of the Department of Haematology 
between 1 January 2014 and 31 December 
2015, including the patients who were di-
agnosed with IDA on the basis of clinical 
examination and laboratory tests done 
in the heamatology clinic. The analysis 
focused on patient age and gender, refer-
ral diagnosis, presence of symptoms and 
signs of anaemia, haemoglobin levels, 
erythrocyte levels, mean corpuscular 
volume (MCV), total iron binding capa-
city (TIBC), serum ferritin, concomitant 
blood changes and the presence of me-
nopause in women. In addition, the as-
sociated chronic diseases and inflamma-
tions that could have led to the onset of 
anaemia of chronic disease were recor-
ded. The data collected included the pa-
tient's comorbidities, inflammatory pa-
rameters, urea, uric acid and creatinine 
levels and liver enzymes. The number of 
patients scheduled for follow-up exami-
nation at the haematology outpatient cli-
nic, the reason for control examination, 
the treatment modallity prescribed by 
the patient's GP prior to his/her atten-
dance at the clinic, and the therapy was 
prescribed on the patient's first visit to 
the haematology outpatient clinic were 
also recorded. Table 1 presents the dis-
tribution of anaemias by haemoglobin 
levels. The data were collected using the 
Hipokrat computer-based information 
system and statistically evaluated with 
Microsoft Excel.

The following reference levels were 
used in the study:
• Haemoglobin 120–160 g/L for women 

and 130–180 g/L for men (5)
• Haematocrit 0.30–0.47 for women 

and 0.40–0.54 for men; MCV 
82–98 fL; RBC 4,2–5,4 × 1012/L for 
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women and 5,4–6,3 × 1012/L for men; 
WBC 3.9–11.1 × 109/L; platelets 157–
384 × 109/L (6).

• Serum iron:10.7–28.6 µmol/L; fer-
ritin 10–120 µg/L for women and 
20–300 µg/L for men; TIBC 44.8–
80.6 µmol/L; increased CRP > 5 mg/L; 
creatinine 44–97 µmol/L; elevated 
AST 3-fold the upper limit (0.52 µka-
t/L) for women and 3-fold the upper 
limit (0.58 µkat/L) for men; increased 
ALT 3-fold the upper limit (0.56 µka-
t/L) for women and 3-fold the upper 
limit (0.74 µkat/L) for men (7).

The study was approved by the 
Medical Ethics Committee of the 
Republic of Slovenia on 14 Nov.2017 
(no.0120–583/217/5).

3. Results

The analysis included data for 277 pa-
tients seen for IDA at the outpatient cli-
nic of the Department of Heamatology 
between 1 January 2014 and 31 December 
2015. There were 32 men (11.6 %) and 245 
women (88.4 %), of these 172 (62.1 %) 
were women of reproductive age and 73 
( 26.3 %) were menopausal women. The 
median age of men was 66.5 years (range 
21–87 yrs) and the median age of women 
44 years (range 18–94 yrs). Table 2 shows 
mean RBC parameters. The majority of 
the referred patients had Hb levels in the 
range of mild or moderate anaemia. In 
slightly less than one fifth of the exami-
ned patients, Hb levels were within refe-
rence range. Figure 1 indicates the classi-
fication of anaemias by Hb levels.

Other referral diagnoses included: 
sweating, monoclonal spike, malaise, 
monoclonal immunoglobulin of unde-
termined significance, suspected mye-
lodysplastic syndrome (MDS), suspected 
thalassemia, pancytopenia, chronic 
anaemia, macrocytosis, B12 deficiency, 
peripheral neuropathy, suspected hae-
molytic anaemia, positive Coombs test, 
jaundice and others.

Twelve patients (4.3 %) were referred 
to the clinic for an urgent exmination. 

Tabela 1: Razdelitev anemij glede na vrednost 
hemoglobina.

Type of anaemia Hb levels

mild 100–120 g/L (women)
100–130 g/L (men)

moderate 70–100 g/L

severe < 70 g/L

Table 2: Mean RBC indices and iron levels

Laboratory parameters Women Men

Mean Hg levels (g/L) 100,5 (σ = ± 20,4) 101,5 (σ = ± 23,3)

Mean RBC count (1012/L) 4,18 (σ = ± 0,62) 4,13 (σ = ± 0,95)

Mean serum iron levels (µmol/L) 8,3 (σ = ± 10,9)

Mean ferritin levels (µg/L) 21,6 (σ = ± 70,5)

Mean TIBC (µmol/L) 71,3 (σ = ± 10,6)

TIBC –total iron binding capacity; ơ- standard deviation (SD)
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One of these had mild, seven had mode-
rate and six severe anemia.

On physical examination at the ha-
ematology outpatient clinic, pallor was 
the only sign of anaemia reported. It was 
documented in 145 (52.3 %) patients.

Table 4 shows that anaemia was fre-
quently associated with other CBC 
changes.

Table 5 indicates that at least one con-
comitant condition was present in 139 
referred patients (50.2 %).

Three or more associated diseases 
were diagnosed in 35 (12.6 %) patients 
with IDA.

In the group of patients with a history 
of chronic diseases, 54 (19.5 %) patients 
had increased CRP, five (1.8 %) showed 
abnormal liver transaminase levels, and 
one female patient had elevated urea and 
creatinine levels. ACD associated with 
IDA was diagnosed in four female pati-
ents (1.4 %).

A total of 173 (62.5 %) patients were 
scheduled for a follow-up appointment 
with the haematologist. Of these, 133 
(48 %) attended for follow-up examina-
tion after iron supplementation.The hae-
matologist ordered additional diagnostic 
procedures for IDA in 144 (52 %) cases.

One hundred and sixty-three (58.8 %) 
patients had been treated for IDA in the 
past or were taking iron supplements 
at their first appointment at the clinic. 
Oral iron supplements were taken by 144 
(52 %) patients; 30 (10.8 %) were treated 
by intravenous iron supplementation 
and nine (3.2 %) patients by transfusion 
of red cell concentrate (RCC). For the 
rest of the patients no data are available. 
Of all the patients examined, 210 (75.8 %) 
received treatment or instructions for 
treatment. Of these 176 (83.9 %) were 
treated with intravenous iron prepara-
tions, and 12 (5.5 %) with transfusion of 
RCC. Nine (30 %) patients who were gi-
ven intravenous iron supplement at their 
first visit to the outpatient clinic received 
repeat dose of intravenous iron when 
seen at the haematology outpatient cli-
nic. Fourty-one (28.5 %) patients initially 
treated with oral iron supplements con-
tinued to take iron per os after their fol-
low-up examination. At follow-up exa-
mination, nine (2.9 %) patients received 
a transfusion of RCC.

Table 3: shows the most common GP referral 
diagnoses of patients diagnosed with IDA at 
the heamatology outpatient clinic.

Referral diagnosis n = 277 (%)

Iron-deficiency anaemia 108 (39)

Microcytic anaemia 77 (27,8)

anaemia 30 (10,8)

leukopenia 5 (1,8)

thrombocytopenia 5 (1,8)

Iron deficiency 4 (1,4)

Bicytopenia 4 (1,4)

normocytic anaemia 4 (1,4)

Other diagnoses 40 (14,6)

Mild anaemia 106 (38,2 %)

Moderate anaemia 98 (35,4 %)

Severe anaemia 24 (8,7 %)

no anaemia 49 (17,7 %)

Figure 1: Classification of anaemias by Hb level. N = 277
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4. Discussion

IDA is the most common anaemia 
and is not regarded as a true blood di-
sorder. The study showed that 277 pati-
ents with IDA – i.e.2.7 patients per day 
– were treated at the Department of 
Haematology over a 2-year period. There 
was a predominance of women of repro-
ductive age. The most likely reason for 
anaemia in this population is menstrual 
blood loss.

Absorption of iron is limited to 1 to 
2 mg daily and most iron needed for 

erythropoiesis is provided through me-
tabolic switch of macrophages that pha-
gocytose senescent erythrocytes (1). In 
clinically significant iron deficiency, de-
pletion of bodyiron stores is reflected in 
the blood by a decrease in serum ferri-
tin levels (8). Depletion of iron stores 
leads to disturbances in haemoglobin 
synthesis and production of hypochro-
mic microcytic erythrocytes in the bone 
marrow. As indicated by Figure 2, clini-
cally significant forms of iron deficiency 
develop gradually.

It is estimated that women of repro-
ductive age lose 1 to 3 mg of iron daily; 
the intake of iron is often inadequate to 
maintain iron balance (1). In addition 
to heavy menstrual bleeding, the most 
common causes of IDA in the developed 
world include gastrointestinal bleeding, 
impaired iron absorption and unusu-
al fad diets (1). In developing countries, 
IDA most commonly occurs as a result 
of poor nutrition in people living in po-
verty.

In women with menorrhagia disor-
ders of primary haemostasis should be 
considered (9). Von Willebrand disease 
affects approx.1 % of the general popula-
tion and more than 5 % of women with 
menorrhagia (10). Women with heavy 
menstrual bleeding have a higher preva-
lence of abnormal platelet function (9). 
Further diagnostic testing in pre-meno-
pausal women with IDA is the domain 
of a GP or a gynaecologist. Even in yo-
ung women IDA may be brought abo-
ut by occult gastrointestinal bleeding. 
Screening for blood in the stool should 
be done at least six times in a row.

One-third of the IDA patients seen in 
the haematology outpatient clinic were 
older males and menopausal females in 
whom IDA is very likely due to gastro-
intestinal diseases (1). Gastrointestinal 
diagnostic testing in this population is 
imperative (4). Endoscopic procedu-

Table 4: Classification of anaemias by 
concomitant changes in CBC

Concomitant change in CBC n = 277 (%)

leukopenia 21 (7,6)

leukocytosis 16 (5,8)

thrombocytopenia 20 (7,2)

thrombocytosis 46 (16,6)

Pancytopenia 4 (1,4)

Table 5: Comorbidities in IDA patients

Concomitant disease/condition n = 277 (%)

Type 2 diabetes 23 (8,3)

autoimmune disorder* 23 (8,3)

Hypothyroidism 18 (6,5)

cancer 8 (2,9)

Heart failure 8 (2,9)

Occult gi bleeding 6 (2,2)

Pregnancy 5 (1,8)

chronic renal failure 3 (1,1)

Other 69 (24,9)

* ulcerative colitis, chron's disease, rheumatoid 
arthritis, Hashimoto thyroiditis, coeliac disease, 
Sjögren syndrome, systemic sclerosis, type1 
diabetes.
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res are done to rule out gastrointestinal 
malignancies, mucosal inflammation, 
ulcers and angiodysplasia (1). Another 
cause of IDA may be haemorrhoidal ble-
eding. After ruling out gastrointestinal 
haemorrhage, impaired iron absorption 
that may be due to Heliobacter pylori 
infection, coeliac disease and chronic 
inflammatory bowel diseases should be 
considered in all age groups. IDA due 
to bleeding in the urinary tract is rare. 
History of unusual dietary patterns and 
medication should be reviewed in both 
sexes (11). IDA may occur as a result of 
the therapy with non-steroid anti-rhe-
umatic drugs, salicylates, warfarin, clo-
pidogrel, heparin, glucocorticoids and 
proton pump inhibitors (1). Anaemia is a 
symptom rather than a disease and it is 
necessary to determine its aetiology.

As indicated by Table 3 mean Hb le-
vels in the men and women studied 
bordered between mild and moderate 
anaemia. Mean serum iron concentrati-

on was expectedly decreased, mean se-
rum ferritin was at the lower border of 
normal and mean TIBC was within the 
range of reference levels. Interestingly, 
nearly one-fifth of the patients had nor-
mal Hb levels at their first appointment 
at the haematology outpatient clinic, 
which may be explained by the fact that 
the triage haematologist gives treatment 
instructions based on the enclosed labo-
ratory results to the patient's GP prior to 
his/her examination at the clinic.

A surprisingly large proportion of 
patients in the study were referred as 
urgent cases. In half of them, Hb levels 
were within the range of moderate anae-
mia and in one female patient they were 
even suggestive of mild anaemia.

Table 4 shows that a little less than 
half of the patients were referred to the 
haematology outpatient clinic with the 
diagnosis of IDA. In only one-tenth 
Hb levels were within the range of se-
vere anaemia. Indications for referral 

Ferritin < 40 μg/L

transferrin saturation 
< 15 %

Serum iron 
< 9 μmol/L

TIBC > 80,5  μmol/L

rDW > 14,5 %

rBc < 4 × 1012/L

MCV < 80 fL

Decrease in haemoglobin

Figure 2: Changes of laboratory patameters on the onset of negative iron balance.
TIBC–total iron binding capacity; RDW–red cell distribution width. Source: Alleyne et al. (8).
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of IDA patients to the haematologist 
included: severe macrocytic anaemia 
(Hb < 70 g/L), unclear differentiation of 
IDA from ACD and other abnormalities 
in CBC that persist despite iron supple-
mentation and increase in the Hb levels.

IDA remains a condition with low 
recognition rate. As many as one-third 
of patients were referred to the clinic 
with the diagnosis of microcytic anae-
mia, which is surprising considering the 
fact that IDA is known to be by far the 
most common cause of microcytic anae-
mia. In addition to low Hb levels and the 
associated microcytosis, the evidence of 
reduced body's iron stores (decreased 
serum iron and decreased serum fer-
ritin levels) is necessary to confirm the 
diagnosis of IDA (1,11). MCV is conside-
red a nonspecific index as the presence 
of normocytic anaemia does not exclude 
iron deficiency (12). A combination of 
IDA and vitamin B12 or folate deficiency 
should also be considered. In addition to 
IDA, the differential diagnosis of micro-
cytic anaemia should include ACD and 
thalassemia minor (11).

ACD is a form of anaemia seen in 
chronic diseases, chronic infection, chro-
nic inflammation and malignancy (11). It 
is characterised by elevated levels of the 
hormone hepcidin, which inhibits inte-
stinal iron absorption and release of iron 
from body iron stores. Laboratory fin-
dings therefore include low serum iron, 
elevated serum ferritin and, frequently, 
decreased TIBC concentration. Serum 
ferritin is not a relevant parameter in 
the assessment of body iron stores in 
ACD (13).

Beta thalassemia minor is the 
most common haemoglobinopathy in 
Slovenia (14). It affects mostly individu-
als with Mediterranean and Balkan ance-
stors. In the future its prevalence is likely 
to increase with international migrati-
on flows. Patients with beta thalassemia 

minor, as a rule, experience no clinical 
symptoms. They have mild anaemia (Hb 
levels of around 100 g/L) pronounced 
microcytosis (MCV of 60–70 fl) and 
normal RBC count (15). Typically, there 
is a disproportion between Hb levels and 
pronounced microcytosis. Examination 
of the peripheral blood smear reveals 
target erythrocytes and basophilic pun-
ctation of erythrocytes, with prevailing 
dacriocytes and ovalocytes (16). In pati-
ents with suspected thalassemia minor, 
haemoglobin electrophoresis is used in-
stead of unpleasant endoscopic exami-
nations to confirm abnormal findings.

Once the diagnosis of microcytic 
anaemia is made, the patient's body iron 
status, i.e serum iron, serum ferritin and 
TIBC levels, should be determined (11). 
Patients with IDA have low serum iron 
and serum ferritin and high TIBC con-
centrations. Reduced ferritin is the most 
reliable parameter used to confirm 
IDA (17). Normal ferritin levels in the 
serum with concurrent low serum iron 
levels do not rule out IDA, as IDA may 
be associated with ACD (11,13).

Iron homeostasis is a process regula-
ted mainly by hepcidin, a hormone pre-
sent in the liver (11). Elevated plasma le-
vels of iron induce secretion of hepcidin 
from the liver. By binding to the tran-
smembrane iron transporter ferropor-
tin it causes its degradation and thereby 
inhibits iron release from the duode-
num and delivery from the reticuloen-
dothelial system in the blood. Chronic 
inflammations and infections enhance 
hepcidin secretion from the liver and re-
duce the levels of serum iron, which is 
stored in adequate amounts in the body. 
The condition is known as functional 
iron deficiency. It is differentiated from 
manifested iron deficiency by high levels 
of storage iron, confirmed by high serum 
ferritin concentration.
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As concluded by clinical studies, pa-
tients with chronic diseases have iron 
deficiency when their ferritin levels drop 
below 100 µg/L (18). There is, however, 
some discrepancy between the authors. 
According to some investigators (2,19) 
ferritin concentration associated with 
iron deficiency is 200 µg/L. Final 
recommendations are still awaited. In 
Slovenia, patients with ACD are treated 
with iron supplements when their ferri-
tin levels drop below 100 µg/L. These pa-
tients do not respond to oral iron repla-
cement, therefore invariably intravenous 
therapy is used (19,20).

One-third of the patients studied pre-
sented with concomitant chronic disea-
ses. The laboratory parameters that help 
us determine the combined aetiology of 
microcytic anaemia include: transferrin 
saturation, soluble transferrin receptor 
levels, reticulocyte haemoglobin content 
and hepcidin levels (19). It is possible to 
measure those parameters in the labora-
tory of the Department of Haematology 
but are not routinely done.

Low serum iron levels indicate iron 
deficiency. Serum iron, however, is not 
a reliable index of body iron stores be-
cause of the role played by the individu-
al's diet. After patient with IDA ingest 
food high in iron, serum iron can rise. 
Misled by these results, the physician 
may assume that the patient's iron stores 
are adequate, yet in the absence of ACD, 
low ferritin concentration are the key in-
dex of the body's stores of iron. Because 
of fluctuations caused by diurnal varia-
tion, serum iron levels are the highest in 
the morning and at noon, and decrease 
gradually in the afternoon (21). Iron is an 
ideal food source for microorganisms, 
therefore individuals with high levels of 
serum iron are prone to infections and 
septic conditions (35,36).

Patients who present to the haema-
tology outpatient clinic often provide 
results of blood tests and serum iron 
determination without data of serum fe-
rirtin concentration. This information is 
of key importance in the management of 
patients with IDA and should therefore 

Microcytic
anaemia

iron status
(fe, tiBc, ferritin)

n ferritin
n iron

↑ ferritin
↓ iron

↓ iron
↓ ferritin

McV < 69 fl
rBc > 4,4 1012/l

Beta thalassemia
minor

acDiron-deficiency
anaemia

Figure 3: The proposed diagnostic workup for microcytic anaemia
MCV – mean corpuscular volume, RBC– red blood count, TIBC– total iron binding capacity.
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always be included in the patient's refer-
ral medical documentation.

Clinical presentation of anaemia is 
well known, but it is of primary impor-
tance to obtain information on the spe-
ed of onset of the disease. Patients with 
chronic anaemia, even those with seve-
re microcytic anaemia, are often free of 
symptoms. The authors have experien-
ce in treating Jehowah's Witnesses who 
attended for follow-up examinations un-
til their Hb levels were less than 40 g/L. 
Pallor was documented in only half of 
the study patients seen in the haemato-
logy clinic. It is a matter of the haema-
tologist's subjective judgement. This sign 
is only rarely mentioned in the patient's 
record. Haematologists, faced with over-
crowded waiting rooms, work fast and 
may therefore be inaccurate. Iron repla-
cement therapy is instituted also in pa-
tients who complain of severe fatigue, 
exertional dyspnea and palpitations.

Table 4 shows that many study pa-
tients with anaemia had concomitant 
CBC abnormalities. IDA is often accom-
panied with changes of CBC (22), the 
most common being reactive throm-
bocytosis. It was present in one-sixth of 
the study patients. The exact causative 
mechanism of reactive thrombocytosis 
in patients with IDA is unknown (23). 
Some studies explain it as a synergistic 
effect of erythropoeitin on platelet for-
mation (24). It makes sense that patients 
presenting with anaemia and throm-
bocytosis have a peripheral smear test to 
rule out the presence of IDA. According 
to the literature data reactive leukope-
nia is encountered in 2–17 % of IDA pa-
tients (25,26). It tends to be mild with 
iron levels of 3.0 × 109/L or higher (22). 
In this review, leukopenia was recorded 
in 7 % of cases. A similar proportion of 
patients had thrombocytopenia, which, 
according to the literature, is less fre-
quently associated with IDA (27,28). In 

patients with a combination of anaemia 
and thrombocytopenia it is necessary to 
consider thrombotic microangiopathy 
or any of its forms, such as thrombotic 
thrombocytopenic purpura and hae-
molytic uremic syndrome, chracterised 
by typical clinical manifestations and ab-
normal laboratory findings. A few cases 
of pancytopenia have been documented, 
yet the disorder rarely occurs in patients 
with IDA (29). Low counts of all blood 
cells are more often found in megalobla-
stic anaemia (30). Iron supplementation 
usually makes all the aforementioned 
changes in CBC disappear. If IDA goes 
away but other abnormal CBC findings 
persist, the patient needs further hae-
matologic evaluation to exclude possible 
concomitant blood disorders (22).

A surprisingly large number of pa-
tients were invited to attend for a fol-
low-up examination, in our opinion, 
the majority of them for no clear rea-
son. Following a patient with IDA is the 
domain of the patient's GP.

Prior to their visit to the haematology 
outpatient clinic more than half of the 
patients were taking iron supplements. 
IDA is invariably treated with iron re-
placement. Oral iron is the first-choice 
treatment for haemodynamically sta-
ble IDA patients (1). The recommended 
dosage for adult patients is 200 mg di-
vided into morning and evening doses. 
The duration of iron replacement the-
rapy is three months. Haemoglobin le-
vels are expected to increase by 20 g/L 
over three weeks ( 1 g/L daily) (20,31). In 
order to fill up iron stores, treatment with 
iron supplements at a dose of 100 mg da-
ily is continued for further three to six 
months (32).

For better iron absorption iron 
supplements should be taken on an 
empty stomach or at least two hours after 
meals, together with vitamin C (1). Some 
authors recommend taking iron supple-



10 – online edition Zdrav Vestn | May – June 2018 | Volume 87

carDiOVaScUlar SySteM

ments with a meat-based meal (11). Iron 
absorption is impaired by a simultaneo-
us ingestion of calcium (milk and dairy 
products), tannin (black tea, some herbal 
teas, red wine), phytates (cereals, grains) 
and caffeine (33).

Gastrointestinal problems that may 
be caused by iron supplements are the 
most common reason for unsuccessful 
therapy (11). Taking iron on a regular 
basis is more important for the effective 
therapy than the choice between two- 
and three-valent iron supplements (1). 
Some manufacturers recommend slow-
-release formulations, yet from these 
preparations iron is released in the dige-
stive tract distal to the duodenum where 
no absorption takes place (1). The prin-
cipal site for iron absorption if the upper 
gastrointestinal tract, i.e. in the upper 
half of the duodenum. Side-effects of 
therapy are therefore more pronounced. 
Iron supplements cause black stools, yet 
faecal occult blood tests are negative (1).

The newer understanding of the role 
of hepcidin has led to changes in the tre-
atment with oral supplements. Recent 
studies showed that a single daily dose 
of iron increases hepcidin levels in blood 
and decreases absorption of iron from 
subsequent doses. The effect of hepcidin 

may be apparent for up to 48 hours (37). 
The present recommended dosing sche-
me will probably be a single daily dose 
of iron supplement taken on alternate 
days (38). Further clinical research are 
needed in this field. Currently, standard 
dosing of oral iron is recommended as 
described in this paper.

If a 4- to 6-week treatment with ele-
mental iron of 100 mg daily fails to in-
crease haemoglobin levels by 10 g/L, the 
diagnosis of refractory IDA is made (20). 
Common causes of refractory IDA inclu-
de: coeliac disease, autoimmune atrophic 
gastritis, gastritis caused by H.pylori in-
fection and iron refractory iron deficien-
cy anaemia (IRIDA), a hereditary form 
of IDA (20). IDA is the most common 
extraintestinal manifestation of coeliac 
disease. It occurs as a result of a combi-
nation of impaired iron absorption and 
occult bleedings (20). Gastric hypoaci-
dity in autoimmune atrophic gastritis 
impairs oral iron solubility (20). Clinical 
studies have confirmed the connecti-
on between refractory IDA and gastri-
tis caused by H.pylori infection. A clear 
mechanism behind the effect of this mi-
croorganism on iron uptake, occult blee-
dings and gastric juice alkalisation is yet 
unknown (20). Eradication of H.pylori 

Table 6: Oral iron preparations for the treatment of IDA

Brand name Substance Packaging Dosage*

ferrum lek® trivalent iron oxide 30 × 100 mg
chewable tablets
100 ml of syrup
50 mg/5 ml

1–3 tbs/day
10–30 ml/day

eisensulfat
lomapharm®

two-valent ferrous 
sulphate

20 x, 50x, 100x
100 mg tablets

1 tb/12 hours

legofer® trivalent iron 
proteinsukcinalat

150 ml of syrup
40 mg/15 ml

7.5–15 ml/12 hours

tardyfer® two-valent iron 
sulphate

30 × 80 mg tablets 1–2 tbs/day

* dosage for adults with overt iron deficiency
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infection and simultaneous iron repla-
cement therapy have proved effective in 
treating IDA in most cases (34). IRIDA 
is a rare hereditary condition caused by 
mutations in TMPRSS6 gene which en-
codes matriptase 2 enzyme (1), affecting 
the regulation of hepcidin secretion. 
This disease is characterised by very high 
hepcidin levels that impair absorption of 
iron from the digestive tract. Iron status 
in hypochromic microcytic anaemia in 
similar to that in ACD: serum iron le-
vels are very low, while serum ferritin is 
normal or even elevated. Absence of in-
flammatory signs differentiates it from 
ACD. It affects more commonly children 
and young adults.

Indications for intravenous iron the-
rapy include: intolerance of iron prepa-
rations, refractory anaemia associated 
with iron deficiency, refusal of transfusi-
on based on religious reasons (Jehovah's 
Witnesses), filling up of iron stores be-
fore treatment with erythropoieitin (1). 
Intravenous iron therapy causes a fast 
increase in iron serum haemoglobin and 

is therefore used in IDA patients sche-
duled for surgery, as well as in women 
in the second and third month of preg-
nancy with severe anaemia, and in pa-
tients with blood coagulation disorders 
bleeding from the gastrointestinal tract. 
Fear of allergic reactions to intravenous 
iron administration comes from the past 
when dextran-containing iron prepa-
rations were used for intravenous iron 
replacement (39). Dextran was most of-
ten responsible for adverse reactions in 
these patients. Iron supplements used 
today contain no dextran and allergic 
reactions are very rare. Giving the pati-
ent intravenous iron supplements in the 
health care centre is an entirely safe pro-
cedure, therefore referral to the haema-
tologist is not justified (40). Costs of tre-
atment are covered under the national 
health insurance scheme. Intravenous 
iron replacement in the first trimester of 
pregnancy is avoided because of a lack of 
safety studies (40).

Transfusion of red cell concentra-
tes (RCC) in IDA is symtpomatic and 

Table 7: Intravenous iron preparations for the treatment of IDA

Brand name Substance and 
carrier

Packaging Dosage*

ferrologic® trivalent iron oxide 
(saccharated)

20 mg/ml
5-ml ampoules

100–200 mg/day to 3 times a week, or 
max.500 mg once a week

iroprem® trivalent iron 
carboxymaltose

50 mg/ml
10-ml vials
2-ml vials

max.1000 mg/day
once a week

Venofer® trivalent iron oxide 
(saccharated)

20 mg/ml
5-ml ampoules

100–200 mg/day to
3 times a week or max.500 mg once a 
week

*total cummulative dose of IV iron is calculated as follows:
ferrologic® and Venofer®
Total amount of iron to be administered (mg) = body mass (kg) x (target Hg concentration – actual 
Hb concentration (g/l) × 0.24* + amount of iron needed to fill up body iron stores (500 mg)

iroprem®
Patients with BMI 35 kg to < 70 kg; Hb < 10 g/dl: 1,500 mg, Hb ≥ 10 g/dl: 1,000 mg
Patients with BMI ≥ 70 kg; Hb < 10 g/dl: 2,000 mg, Hb ≥ 10 g/dl: 1,500 mg.
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should be reserved for patients with se-
vere clinical problems (1). RCC transfu-
sion is beneficial for healthy individuals 
with haemoglobin concentrations below 
60 g/L. Anaemia is not well tolerated by 
patients with heart disease; cardiac pati-
ents with haemoglobin concentration of 
less than 100 g/L had higher mortality 
rates (41). RCC transfusion is usually gi-
ven after acute bleeding regardless of the 
site of bleeding. Also, it is administered 
to patients with major chronic haemor-
rhage in whom haematopoesis cannot 
compensate for blood loss, i.e. patients 
with hereditary haemorrhagic telangi-
ectasia (1). RCC transfusion is indicated 
in patients with heart failure and chro-
nic renal or liver diseases, and in patients 
with other chronic conditions who have 
a higher threshold for transfusion, de-
pendent on symptoms and signs of ana-
emia. RCC transfusion always worsens 
the course and outcome of treatment of 
primary disease.

In patients receiving RCC transfu-
sion, iron supplementation should be 
instituted, as a rule, via the intravenous 

route (42). Erythropoietin has no place 
in the treatment of IDA.

Iron supplements used in IDA pati-
ents in Slovenia (43):
• Oral iron supplements are listed in 

Table 6.
• Intravenous iron preparations are lis-

ted in Table 7

5. Conclusion

IDA is a common reason for refer-
ring patients to the haematology ou-
tpatient clinic. The results of this study 
show that most of the patients seen in 
the clinic were women of childbearing 
age. The majority of patients with IDA 
received intravenous iron replacement. 
The results indicate that microcytic ana-
emia is a condition with low recognition 
rate. Referral to the haematology outpa-
tient clinic is justified if the patient has 
severe symptomatic microcytic anaemia 
(Hb < 70 g/L) or if concomitant changes 
in the CBC persist despite iron supple-
mentation and with increase in Hb le-
vels.
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