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Abstract

Health indicators show a health-related characteristic that
allows the study, evaluation and conclusion of a health pro-
cess. Therefore, it allows us to influence public health pol-
icies to obtain an improvement in the health status of the
population.

Iron deficiency is one of the most prevalent forms of mal-
nutrition, without quality of life and can present in anae-
mia, with reduce of hemoglobin (it causes 50% of anaemia
around the world) and in ferropenia, iron deficiency, without
anaemia. The iron deficiency has a very heavy rates of mor-
tality associated of it.

The iron element is a d-block transition element with an oxi-
dation changeable ranging between -2 and 6+ which makes
iron to be in different biological ways: ferrous (Fe?*), ferric
(Fe®), or ferryl (Fe**) [1] states [1]. This capacity allows iron
to bind to manifold ligands/proteins of the human organ-
ism, which are essential for all living cells; to participate in
many metabolic and energetic pathways, like a production
of energy in mitochondria, binding and transport of oxygen,
regulation of cell growth and differentiation, synthesis and
packaging of neurotransmitters and degradation of cate-
cholamines [2], synthesis of the deoxyribonucleic acid or
DNA [3] and others.

As free iron is toxic to cells, it is stored complexed to pro-
tein as ferritin. Thus, the serum ferritin level correlates with
a total body iron, could discard ferropenia (iron deficiency
without anaemia) and establish he quality of life.

Women, especially in their fertile stage, tend to have lower
values because of menstrual losses, even during normal
menses. In this small text we will try to reflect on how ferritin
can be a parameter of evaluation of quality of life and nor-
mality of body functions.
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Introduction

A Health indicator

A health indicator is any health-related characteris-
tic of a person or a population that demonstrates the
magnitude of a health problem to reflect the change in
the health status of a population throughout the time,
to show differences in health among different popu-
lations and to assess to what extent the objectives of
programmed have been achieved. These are variables
depending on the countries, and the population in sur-
veillance, according to the main health problems that
this population faces [4]. The World Health Organiza-
tion - WHO has more than 100 health indicators, clas-
sified by health status, health system, health services
offer, and risk factors [5].

In other countries, the Healthy Life Years (HLY) are an
indicator of health and contemplate the years in which
people can live with diseases and health problems that
cause them suffering and loss of quality of life, even if
that do not produce the death immediately. This occurs
in diseases and chronic symptomatology being often
converted in limitations of leisure activities, daily life,
work activities besides to be disabling [4].

Between 14% and 27% of primary care consultations
are motivated by asthenia, which is 3 times more men-
tioned by women than by men and iron deficiency may
be the cause [6]. The fatigue does not translate into
death, but it does translate into poor quality of life, af-
fecting the activities of daily living, as well as work activ-
ities, and productivity. It is at the bottom a public health
problem.

CLINMED

INTERNATIONAL LIBRARY

#

Noemia and Carmen. J Fam Med Dis Prev 2018, 4:078

Citation: Noemia LM, Carmen VL (2018) Ferritin: Could be a Health Indicator. J Fam Med Dis Prev
4:078. doi.org/10.23937/2469-5793/1510078

Accepted: June 28, 2018; Published: June 30, 2018

Copyright: © 2018 Noemia LM, et al. This is an open-access article distributed under the terms
of the Creative Commons Attribution License, which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

ePage 10f8 e


https://doi.org/10.23937/2469-5793/1510078
https://doi.org/10.23937/2469-5793/1510078
http://crossmark.crossref.org/dialog/?doi=10.23937/2469-5793/1510078&domain=pdf

DOI: 10.23937/2469-5793/1510078

ISSN: 2469-5793

Iron Element

Iron is a d-block transition element with an oxidation
changeable ranging between -2 and 6+ which makes
iron to be in different biological ways: ferrous (Fe%),
ferric (Fe*), or ferryl (Fe*) [2] states [1]. This capac-
ity allows iron to bind to manifold ligands/proteins of
the human organism, which are essential for all living
cells; to participate in many metabolic and energetic
pathways, since it can be reversibly oxidated (Fe3*) and
reduced (Fe?*) -conferring iron with specific and need-
ful properties in energy production, including electron
transfer reaction on mitochondria, binding and trans-
port of oxygen, regulation of cell growth and differen-
tiation, synthesis and packaging of neurotransmitters
and degradation of catecholamines [2], synthesis of the
deoxyribonucleic acid or DNA [3] and others.

Iron-containing compounds in the human system
are divided in 4 groups: heme-containing enzymes such
as haemoglobin, myoglobin and cytochromes a,b,c (ox-
idases) and subtypes [7], MAOS enzymes like mono-
amine oxidases, tryptophan hydroxylase and tyrosine
hydrolase [8], GABA transaminase: y-aminobutyric acid

and glutamate decarboxylase and t4-5'Deiodinase [9]
and anothers; non-heme enzymes 4 such as metallo-
flavoproteins: 1-Xanthine-oxidase, NADH deshydroge-
nases, succinic deshydrogenases and a-glycerophos-
phate deshydrogenase, they are so important for the
normal performance of krebs cycle and cellular repli-
cation and processes of mitosis 4. Iron element is par-
ticipating as co-factor: ferredoxins [10], aconitase [11],
proline and lysine hydroxylase [12], aldehyde oxidase 4
and another’s; and in compounds of iron metabolism
such as Iron Response Element (IRE), transferrin or fer-
ritin in subunity L or H [13,14]. All of them are shown in
the following schedule [3] (Table 1).

Aetiology of Iron Deficiency

Menstruation is one of the main causes of iron de-
ficiency. In healthy women with a physiological normal
menses the monthly loss varies between 40 ml and 495
ml of blood that means the equivalent to 16 mgand 200
mg of iron respectively, which means a loss of 7 mg of
iron per day [15,16].

There are other aetiologies of iron deficiency such as
a poor iron diets (due to malnutrition or the pressure of

Table 1: Presence of iron element on the human body and its functions.

Iron Contain- Compounds % of Iron Indica-  Body Function
ing proteins dores de Salud, Localization
2013 [4]
Heme Group Haemoglobin 68 Erythrocytes O, Transport
Myoglobin 4 Muscle O, storage in the muscle for
its contraction
Cytochromes a,b,c (oxi- Internal mitochondrial [7
dases) and subtypes membrane
Oxidase pyruvate-malate
Succinic oxidase Mitochondria
Cytochrome c reductase
Succinate-cythocrome ¢ 0.6 Enzymes in rat’s heart
reductase mitochondria
Succinic dehydrogenase
g&?all ;errlcyanlde oxidore Mitochondrial o .
Oxidative process in ATP
a-glycerophosphate oxidase form
Cytochrome P450 Membrane of the endoplas- Catabolics enzymes
matic Reticulum in liver
Catalases Cells Transforms hydrogen per-
oxide in oxygen and water:
antioxidant processes
0.6
Peroxidases Immune cells, and others  Eliminates hydrogen peroxide;
oxidation processes; Activate
pathways of the nonspecific
immune answer
Prostaglandin synthase Liver, mainly Synthesis of Prostaglandins
Guanylate cyclase Cells Activate cAMP, 2nd mes-
senger mainly by activating
intracellular protein kinases
activated in response to pep-
tide hormones
Nitrous oxide generating en- Cellular cytoplasm, central Synthesizes nitric oxide, cell
zymes: nitric oxide synthase nervous system, skeletal communication, immune
and cardiac muscle, im- system, cardiovascular, vaso-
mune cells dilation
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Heme Group |Lactoferrin

Myeloperoxidase [1,4]

MAQOS: [1-4] Monoamine
Oxidases:

Tryptophan hydroxylase
Tyrosine hydrolase

GABA [1,2,5] transaminase:
y-aminobutyric acid

and glutamate decarboxylase
T4-5'Deiodinase [9] 0.6

Immune cells in breast milk | Granulocytes: activate non-
specific immune response
pathways

Oxide reactive substances in-
volved in non-specific immune
response.

Synthesizes of neurotransmit-
ters and catecholamine
Synthesizes of serotonin
Synthesizes of norepinephrine
and dopamine

Synthesizes of GABA and the
glutamate

Neutrophils

Neurons; platelets and
adrenal gland

Central nervous system

Enzyme conversion of T4 to

Cells T3 (thyroxine to triioditironina)

Protohemomonooxigenases
(1]

Metalloflavoproteins: 1-Xan-
thine-oxidase;

2-NADH deshydrogenases;
3-Succinic deshydrogenases
4-a-glycerophosphate deshy-
drogenase;

Ribonucleotide reductase

Non-heme
Group

Ferredoxins (3000 millon)
[10]
Aconitase [11]

Proline and lysine hydroxy-
lase [13]
Aldehyde oxidase [4]

Iron as cofac-
tor

Tryptophan pyrrolase,
tryptophan 2,3-Dioxygenase
(TDO), or tryptophan oxygen-
ase [4]

Iron Response Element (IRE)
(there are 70 known) [3]

Metabolic of
iron

Oligodendrocytes Myelin production

Mitochondria [4] The Krebs Cycle

Cellular replication and pro-
cesses of mitosis [4]
Electrons transport in oxida-
tion-reduction

Tricarboxylic acid cycle: the
Krebs cycle

Synthesis of Collagen

Cells with mitosis

Mitochondria

Mitochondrial cytoplasm

Cellular cytoplasm

Route of reactive oxygen
formation, cellular redox
processes

Tryptophan metabolism
pathway kynurenine: INF y
picolinic acid stimulates mac-
rophages

Hepatocytes, reticuloendo- mRNA translation in iron
thelial and musculoskele- 'metabolism

tal, crystalline

Xanthine-oxidases family;
cellular cytoplasm

Central nervous system

Transferrin 0.1

Iron transport and storage in

Blood and glial cells ;
glial cells

Ferritin subunit H [1,13,14]

serum

Ferritin subunit L [1,4,7]

27% tissue; 0.004 in

Blood, heart and central
nervous system cells

Crystalline, liver, spleen

Iron storage

female beauty marketing against women), gastrointes-
tinal diseases/symptoms, drugs administration, epistax-
is, and renal diseases. H.pylori infection, diverticulitis,
angioplasties intestinalis, autoimmune gastrointestinal
diseases such as chronic disease and ulcerative colitis,
or the bleeding haemorrhoids are the possible causes
which must be discarded. Some of them are even very
rare, very difficult to diagnose and there is a tendency to
be misinterpreted and misdiagnosed as mental pathol-
ogy or devalued.

Cancers are other causes, especially in the reduction
of erythropoiesis in the lymphomas, iron loss such as
gastrointestinal cancers. There are other causes such as
hereditary factors such as sickle cell anaemia, or human
habits such as alcohol consumption.

Noemia and Carmen. J Fam Med Dis Prev 2018, 4:078

The Iron Cycle in Human

There are two types of iron available in the food. In
its organic form, iron heme or Fe?, ferrous state, which
is what belongs to the haemoglobin of blood erythro-
cytes usually found in foods of animal origin such as red
meat, pork, animal livers and chicken heart. Fe¥, iron
non heme, or inorganic form, usually found foods of
plant origin such as vegetables, some dry fruits (nuts)
and small amounts in green vegetables such as spinach,
chocolate and sugarcane.

Iron is absorbed from the diet or stores circulates in
the plasma bound on the intestinal surface. Its absorp-
tion is favoured by the presence of acid and solubilizing
agents such as sugars, so ferrous or divalent iron is more
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easily absorbed than Fe®. This last one can be facilitated
in the presence of vitamin C to the conversion of Fe* to
Fe%. Within the enterocyte Fe?* can be stored as ferritin,
or if there is a need for iron on the part of the organism
it is transported via plasma through the transferrin pro-
tein. This last one is an 80 KDa glycoprotein synthesized
and secreted by the liver, in addition to the retina, tes-
ticles and brain. By passing through the tissue, transfer-
rin facilitates the release of iron to the cells. When this
transport capacity is saturated, Transferrin Saturation,
iron can circulate freely through the plasma, and can
contribute to cellular damage in overload cases.

Transferrin and transferrin saturation as well as the
iron element are parameters of ferric metabolism ana-
lysed in iron deficiency anaemia and iron deficiency as
well as ferritin.

Ferritin

Free iron is toxic to cells, and the body needs to
protect cells. For that the organism elaborated sever-
al protective mechanisms to bind iron in various tissue
compartments. This way, the iron is stored complexed
to protein as ferritin or hemoseriden. Ferritin is a com-
plex globular protein, accumulates within cells of retic-
uloendothelial system, kidney and all cells, especially in
the synthesis of composts with iron (eritroid precursors)
and in the ferric reserve and metabolism (macrophags
and hepatocits). Free form is apoferritin, when ferritin
is not in connexion with iron element. Ferritin is a mi-
cromolecule with molecular weight 600000 dalton and
itis made in the internal part by a polipeptidical fraction
and until 4000 atoms of iron element and in normal sit-
uation this represents until 25% of total iron in a human
body. Iron in the ferritin can be extracted for release by
the RE system. So, ferritin serum level correlates with
the total values of iron stores in organism stores and it
is the most convenient laboratory test to estimate iron
reserves. Its determination and value are needful to en-
sure a lot of iron activities in the human system.

The ferritin also could be used when the body needs
of iron element and change to apoferritin. Ferritin is
made on kidney, one of most important is reserve there
and another is on the other cells. Then the remaining is
available at the blood level and this is directly the rep-
resentative part of the iron stored in the organism. It is
therefore a ferric parameter very indispensable in the
differential diagnosis of iron deficiency anaemia, ferro-
penia with or without anaemia, evaluation of ferric sta-
tus. In some situations of inflammatory processes, fer-
ritin may be increased, even in inflammatory anaemia,
autoimmune diseases such as rheumatoid arthritis and
others with hepatic injury [17].

Thus, its determination is very important to the efforts
in the pathologies diagnosis and assessment of quality of
life related to other basis pathologies or primary.

Noemia and Carmen. J Fam Med Dis Prev 2018, 4:078
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Figure 1: Relationship between iron reserves and iron in
blood. In: Coenen JL, et al. [19].

What if we focus on ferropenic anaemia and on fer-
ropenia as result of absence of iron? What are the min-
imum values to eliminate the anaemia and ferropenia?

Erythropoiesis

Each erythrocyte has a billion atoms of iron and in-
corporates 2 x 10%° atoms more every day. Iron is es-
sential in erythropoiesis. To ensure enough iron values
at marrow level, the values of serum ferritin must be
higher than 50 ng/dL [18], otherwise the erythropoiesis
on bone marrow does not take place even with values
of ferritin above 70 pg/dL [19], and moreover, several
studies refer that these values must be superior to 100-
150 mg/L to exclude iron deficiency and iron deficiency
anaemia [20]. Figure 1 [18] establishes the relationship
between the iron levels and the increase of its body re-
serve. Above certain levels of the iron reserves there
is no iron-deficiency anaemia (Level |); the plasmatic
values of iron raise progressively and achieve a certain
range, the iron deficiency stops (level Il). Above this val-
ue, the iron rise results in the increase of reserves until
they stabilize.

The iron deficiency anaemia [9] is characterized by
an iron fall in the organism, and presents a progressive
development with several stages, from a gradual reduc-
tion of the iron stores to a decrease of the erythrocyte
Size.

It concerns the following phases:

1. Deficiency Anemia pre-latent: Characterized by the
disappearance of the iron storage (bone marrow
iron: serum ferritin lower than 40 ng/dL [21]), with a
very decreased values of sideroblasts, below 5% (ref-
erence values of 30-40%). Iron in the blood can be
normal and the plasmatic ferritin values can be de-
creased reflecting the absence of the iron of reserve.

2. Latent lron Deficiency: Decrement of the Transferrin
Saturation Index (TSI), below 12% (reference values:
30-35%). Iron blood levels vary, although generally they
are decreased as plasmatic ferritin does. It also goes
with an increase of the Transferrin Saturation Capaci-
ty (CST), and a reasonable raise of % microcytes with a
medium corpuscular volume below 60 fl.
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3. Iron Deficiency Erythropoiesis: Decay of the concentra-
tion of haemoglobin, macrocytosis and hypechromia
(anaemia microcytic-hypochromic). It goes along with
a reduction in all parameters of the iron metabolism:
blood iron, ferritin and transferrin saturation index.

Implications of the Ferropenia (iron deficiency)

Because of its great action in the human system the
iron deficiency is the reason of many hematologic and
non-hematologic symptomsand signs: decreases in the
amount and enzymatic activities in the Krebs cycle at
mitochondrial level and others; brain alterations, fa-
tigue, hypomielinization, increased absorption of lead
and cadmium, memory decrement; alteration of neu-
rocognitive development and behaviour in children
[22], cardiac palpitations; liver, gastrointestinal tract
alterations such as glossitis, angular stomatitis, less ca-
pacity to tolerate cold, hands and feet cold [4,6], lower
immune response [1], thermoregulation mechanism,
immune system, alterations of DNA synthesis and col-
lagen formation that can make a strong contribution to
the keloid scars [3].

Concerning to Attention Deficit Hyperactivity Disor-
der (ADHD), an increasingly frequent disorder in children
and adolescents, characterized by neurological disorders,
attention and memory deficit, nervousness, distraction,
poor school performance, it is essential to rule out iron de-
ficiency, since it is a differential aetiology [23].

Iron element protected against depression, speciality
the maternal depression during the breastfeeding time.

Seems to a mental function on the protection a de-
pressive nerves state, and mainly on the maternal de-
pression during pregnancy. A retrospective study con-
ducted in the Women’s Health Concerns Clinic at St.
Joseph’s Healthcare Hamilton, analysed between 2009
and 2016, all women in the middle to late pregnancy
(> 20 weeks gestation) were categorized as either iron
deficient or not. The issues suggest that iron deficient
pregnant women scored significantly higher on the
EPDS (10.14+5.69 vs. 7.87 £5.75; P=0.03) and were
more likely to develop antenatal depression (45% vs.
25%; P=0.02) compared with women who were not
iron deficient. Even, the odds of developing antenatal
depression were two and one half times higher among
iron deficient women (adjusted OR 2.51; 95% Cl 1.14-
5.52). The authors conclude that iron deficiency may be
an important risk factor to maternal depression during
pregnancy.

Other studies support that adjuvant therapy with
iron in some situations can improve ferritin levels. A
recent updated systematic review and meta-analysis
about the treatment of Helicobacter pylori infection
recommends adding iron therapy on the H. pylori eradi-
cation therapy when the ferritin and haemoglobin levels
increase, and the way to contribute to the quality of life
in a chronic disease [24].
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WHO Recommend Iron Supplementation

The WHO recommends the iron supplementation in
situations such as the menses period [25]. During this
physiologic process women can take ferrous iron sup-
plements, especially before lunch or dinner (coincides
with the time of greater production of gastric acid, re-
ducing the digestive intolerance to this), preferably ac-
companied with foods with vitamin C such as orange,
lemon, tomato, peppers juices among others. The vita-
min C promotes iron absorption at intestinal levels. The
iron administered in its ferrous form presents better ab-
sorption than ferric iron.

The iron supplementation, as an adjuvant treatment,
is to many other pathologies, very helpful in recovery
and quality of life.

Recently another study realized in women with met-
rorrhagias (n = 236) during the menopause stage, di-
vided in 3 groups, according to non-anaemics, iron-de-
ficient anaemics (n = 63) and ferropenic anaemic (n =
140) evaluated the quality of life at 6 and 12 months af-
ter the primary treatment using the RAND-36, EUROQol
5 Dimensional and mental well-being questionnaires.
At 12 months the 3 RAND-36 domain scores increased
more in women who initially had anaemia than those
who did not have (energy, p = 0.002; physical function-
ality, p = 0.04; social function, p = 0.05) and presented
low levels in scores of anxiety (p = 0.02) and depression
(p =0.002). In women with ferropenies it was necessary
5 years to achieve normal ferritin levels. Such results al-
lowed the authors to recommend the supplementation
with iron in such situations and monitoring at 4 months
to assure the quality of life [26].

Iron and Quality of Life

Two studies in 2003 [27] and 2012 [28], point out the
importance of therapy with iron in non-anaemic wom-
en, who had ferritin levels below 50 pg/dL and in whom
the unexplained chronic fatigue has decreased signifi-
cantly. Other medical causes of unexplained chronic
fatigue were discarded and other symptoms such as
anxiety and depression were considered and in the last
study, quality of life and biochemical parameters of iron
metabolism were also evaluated.

With a sampling of 136 and 111 cases respectively,
studies concerning cases and control subjects were per-
formed; the groups treated with iron during the period
of 1 and 3 months respectively, presented recovery in
the decrease of the fatigue levels from 1.82 vs. 0.85 of
placebo group, with a difference of 0.97 (Confidence In-
terval, Cl of 95%, standard deviation (SD): 0.32-1.62, p
= 0.004) for the firststudy, with a scale for unexplained
chronic fatigue - visual analogue scale, classified from 0
to 10 (maximum levels of fatigue) and a questionnaire
of fatigue (from 0 to 40 points) (Table 2); for the second,
using several scales of fatigue assessment, a decrease
of 47.7% on the iron-treated group versus a 28.8% on
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Table 2: Change in level of fatigue after one month in woman receiving iron or placebo for unexplained fatigue in absence of
anaemia. Values are means (standard deviations) unless stated otherwise.

Level of fatigue*
Type of therapy N. of women Baseline One month Decrease Difference (95% Cl) p value
Iron 71 6.4 (1.6) 45 (1.9) 1.82 (1.7) 0.97 (0.32 to 1.62) 0.004
Placebo 65 6.5 (1.5) 5.6 (2.2) 0.85 (2.1)
"Measured on visual analogue scale; Table originally published in: Ruiz-Cantero MT, et al. [30].
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Figure 2: Symptoms related with low ferritin level. Graffic originally published. In: Ruiz-Cantero MT, et al. [30]

the control group with a difference of 18.9% (Cl: 95%,
SD: -34.5 to -3.2) was verified. In this last study signifi-
cant effects of increase in haemoglobin, ferritin, mean
corpuscular volume and saturation of transferrin were
found within a one and a half month of treatment.

Another transversal non-published study were con-
ducted in several hospitals in Barcelona [29] with 144
women (between 14 and 50-years-old, all presenting
normal menstrual cycle) divided in two groups: the con-
trol group with ferritin levels higher than 50 ng/dL and
the iron-treated group with lower ferritin levels. Other
diseases were discarded.

45 women were included in the control group and
99 were included in the group with levels of ferritin low-
er than 50 ng/dL. Symptoms and signs were analysed
and a Hamilton test which evidences quality of life was
carried out. The objective was analysing the presence
and grade of symptoms/signs and the personal evalu-
ation of the quality of life in both groups, also to verify
whether ferritin levels under 50 are related to a lower
quality of life.

The control group presents a significant reduction
of generalized symptoms related to an absence of iron;
meanwhile, the group with ferritin lower than 50 ng/dL
presented the following results (Figure 2).

Asthenia, palpitations (p < 0.005), shakiness (<
0.034), ecchymosis at mild knocks (p < 0.01), hair loss (p
< 0.036), brittle nails (p < 0.037), general muscle pain (p
< 0.01), cold limbs, frontal headache, irritability, atten-
tion and memory diminishing and sleepiness (p < 0.037).

The Hamilton test and the Nottingham Health Profile
also show that the control group presents lower levels

Noemia and Carmen. J Fam Med Dis Prev 2018, 4:078

of emotional state changes, sleepiness, nervousness, fa-
tigue, sadness, difficulty in their relationship with other
people, difficulty keeping control in stressful situations,
difficulty solving problems, sexual life problems and cry-
ing easily than the group of women with iron deficiency.

The difference of symptoms between the control
and case groups was significant in more than 50% of the
elements of analysis, highlighting the importance of fer-
ritin levels higher than 50 ng/dL.

Ferritin: What is the Minimal Value to Rule
Out Iron Deficiencies?

There is some difference between a normal value or
a reference values?

Conscious of the importance of ferritin in symptoms
related to quality of life and to improve many other pa-
thologies there are a vary of recommendations related
to ferritin minimum value considered normal. The De-
partment of Health of Catalonia, Spain, recommends
the measurement of ferritin in all women of child-bear-
ing age, pregnant or not, also the assessment of that
when higher than 50 ng/ml as the lower limit, within an
evidence-based medicine [6].

There are several studies referring to the importance
of values of ferritin above 50 ng/dL to ensure that vital
functions of the organism as erythropoiesis and ensure
the quality of life.

Thus, why in many health centres the values of ferri-
tin considered as normal are below 50 ng/dL? [30] Why
do many those centres have different values of ferritin
(and other biochemical parameters in the hemogram)
for men and women (Table 3)? And why in these differ-
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Table 3: Reference values of ferritin in public and private health centres in Spain.

Public and private health centres

Clinical Laboratory, Comella-Barcelona, Catalonia
Basurto Hospital, Vasco Country

Laboratory Echevarne, Granada, Andalusia

San Juan de Dios Hospital, Barcelona, Catalonia

La Plana Hospital, Vila-Real Valencian Community
Unilabs, Barcelona, Catalonia

Hermanos Miralles Primay Care Centre, Madrid
Folgueira Laboratory, Barcelona, Catalonia

Fomells Ol6, Crespo Laboratory, Barcelona, Catalonia

Table originally published in: Ruiz-Cantero MT, et al. [30].

ences lower values for women are considered normal
comparing with the values for men?

Is there any difference between the normal and ref-
erence values?

According to the Spanish Royal Academy [31], the
reference value from the Latin word “reférens, -entis,
referent, “it refers to something in relationship to some-
thing else depending or similar to another thing/value”.

That is, the reference values indicate limits of evalu-
ation in certain parameters on the population attended
in centers and laboratories. It refers to the values of fre-
guency in a sample and this definition can be confused
with that of the normal values, which are the values for
a population with a good quality of life and correct vital
functions. They are the values of normality, of the nat-
ural state. Normal, derived from Latin normalis means
something in its physiological natural state [31].

So, is it normal that women have values of ferritin
lower than men when women lose up to 475 ml of
blood monthly during a great part of their life? Or is it
something frequent?

Yes, it is frequent that most women in child-bearing
age have a negative balance of iron, but it is not normal,
as the iron lack involves important alterations in vital
functions of the organism and contributes to a poor qual-
ity of life of women. Biologically there is no evidence that
this difference between men and women is normal/nat-
ural. Mammalian females present in many cases higher
haemoglobin levels than males of their species.

In many cultures where iron kitchenware is used,
women present elevated levels of haemoglobin (19.4
g/dL in Ethiopian women) [32], such as in our grand-
mothers’ time because they cooked with iron kitchen-
ware and they had iron diet. Later it was proved the
decreased haemoglobin values are not “normal” for the
women. The iron element does the same functions on
the human body independently of whether it a women
or men. It is even independent of the chronological age
the woman has.

Recently a study performed in perimenopausal wom-
en between 40 and 55-years-old (age range with iron
deficiency risk associate because there is possibility to

Noemia and Carmen. J Fam Med Dis Prev 2018, 4:078

Reference values (ng/ml) Women Men

30-300

15-150

10-204

10-120

5-150 5-150 20-200
5-140 29-280
14-150 40-340
15-150 30-400
20-200 20-450

the myomas such as one of the most important causes
for the metrorrhagias) portrays how the iron deficien-
cy remains a social and economic burden in European
countries and others [33]. The authors conclude also
that, underdiagnosed and undertreated, this problem
has a strong negative impact on women’s quality of life
and put them to greater exposure to other pathologies
than without iron deficiencies.

Conclusions

Ferritin is a parameter that allows to know the re-
serves of iron in the human organism. Iron is an essen-
tial element in the incorporation of hemoglobin, a pro-
tein that carries throughout the body oxygen allowing
the normality of cellular functions to obtain energy.
Iron also participates in multiple metabolic and en-
ergetic ways, as a coenzyme to allow them to work in
their normality. Thus, by all the actions of iron in the
human body, and by the structures in which this ele-
ment incorporates, make relevant its normality values
for a better optimization of cellular activities. Therefore,
ferritin, being a parameter of evaluation of the iron re-
serves in the human organism, not only allows to agree
with the presented clinical of iron deficiency but also as
a predictive element of that clinic to avoid and to pre-
vent them. Women, independently of the age range,
may be the most benefited from this blood parameter,
now suggested as a health indicator, since in a common
but not normal way, they have iron deficiency. There-
by, ferritin as a health indicator would not only serve
to detect early low iron values and relate them to the
clinical and symptoms presented but also with the sup-
plementation, if necessary. With ferritin levels above 50
ng/dl, according to what has been already mentioned,
allow us to evaluate human health, to prevent it, and
to maximize its optimization by ensuring that eryth-
ropoiesis is found in its normal productivity and other
functions where iron collaborate are being developed
in the most physiological and normal way possible, also
collaborating directly on the quality of life. The quality
of life render into a well being of the human person and
thus contributes to the effective performance of work
activities and personal fulfillment. This way, the ferritin
value can play an indispensable to evaluation the health
and quality of life by the today’s societies.
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Using the ferritin as health indicator is a good option
to the prevention of many diseases and contribute to
the well-being of each people.
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