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ABSTRACT

Anemia affects a significant number of the elderly population, representing a worldwide public health problem that is
predicted to increase further in the coming years because of the demographic drive. Being typically mild, it is falsely perceived as
a minor problem, particularly in the elderly with multimorbidity, so that it often remains unrecognized and untreated. Anemia
in the elderly (AE) is independently associated with mortality and loss of physical function in older people and is generally
multifactorial. Anemia of inflammation, iron deficiency (ID), cobalamin deficiency, and renal insufficiency are the most common
causes of AE. The proportion of unexplained anemia is consistently declining due to recent advances highlighting the role of
several conditions, including clonal hematopoiesis, “inflammaging;” treatable androgen deficiency in men, and under-recognized
(ID). We review AE’s leading clinical and pathophysiological aspects, giving practical insights into managing the treatment of
ID, including oral iron and IV iron. The cause and severity of anemia, comorbidities, the time remaining until delivery, and the
patient’s wishes are essencial factors that must be considered when deciding the therapeutic approach.

Keywords: Anemia; Iron deficiency; Anemia of inflammation; Older adult

1. Introduction And Contextualization In general, the presence of at least one chronic condition
occurs in more than 80% of older age, and at least 40% of
these individuals present multiple diseases simultaneously
(multimorbidity). The most significant impact of chronic
conditions on the health of older adults is the functional
impairment in carrying out their daily activities. In this sense,

health should no longer or cannot be measured by the presence

Population aging has occurred rapidly in developed countries
since the beginning of the 20th century. Since the 1960s in Brazil,
it has brought one of the biggest challenges to contemporary
public health'3. According to the World Health Organization
(WHO), it is estimated that the number of people over 60 will
increase from 900 million (12% of the population) in 2015 to

2 billion (22% of the population) in 2050 (http://www.who.int/
mediacentre/ factsheets/fs404/en/).

Two epidemiological phenomena were decisive for this
demographic transition: the reduction in mortality and the
progressive decline in fertility in the second half of the last
century. This rapid and progressive increase in the number of
adults and older adults was responsible for the change in the
profile of diseases in the world, or epidemiological transition,
with chronic health conditions predominating®.

or absence of diseases but rather by the degree of preservation of
functional capacity, thus determining successful or unsuccessful

aging'”.
2. Anemia: Definition

Anemia is the hematological alteration most commonly
found in medical practice. It is defined as a sign or manifestation
of an underlying disease, not a clinical entity. This means that
anemia does not represent a definitive diagnosis but rather a
laboratory finding that demands careful diagnostic investigation
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— a detailed clinical history and physical examination, followed
by appropriate laboratory tests. This practice allows, in most
cases, the correct diagnosis of the cause of anemia, therefore
appropriate treatment™°,

For more than two decades, several clinical studies have
drawn attention to the importance of anemia as an independent
factor in a worse prognosis for the patient as well as a worse
prognosis for the disease. That is, it is associated with higher
rates of morbidity and mortality, worse quality of life, and worse
results in clinical, surgical, chemotherapy, and radiotherapy
treatment. Therefore, it is an actual pathological condition,
often treatable, and should not be seen simply as an abnormal
laboratory parameter®”’.

From a pathophysiological point of view, the state of anemia
is due to a reduction in the number of red blood cells or the
concentration of circulating hemoglobin (Hb), which, regardless
of'its cause, determines a decrease in tissue oxygenation resulting
from a reduced oxygen transport capacity to tissues. According
to the criteria proposed by the WHO, anemia is laboratory
defined as Hb less than 13 g/dl for men and 12 g/dl for women?®.

Anemia in the Elderly (AE): clinical implications and leading
causes

According to the WHO, the prevalence of AE is 23.9%, and
this rate increases with age (it can reach 60% in people over
80 years old) and with the presence of comorbidities such as
diabetes, heart failure, cardiovascular disease, inflammatory and
neoplastic diseases. In this way, AE is considered a public health
problem"‘¢,

The existence of anemia is a sign of a more severe outcome in
relation to any disease and can result in the following significant
issues for the patient:

* diminished physical, emotional, cognitive, and mental well-
being

* decreased immune function and thermal regulation
* heightened hospitalization and morbidity

* increased mortality.

2.2 Main Causes of Anemia in the Elderly

AE generally has multiple underlying causes and is often
associated with more than one predisposing factor'*°. The
leading causes of AE are listed in (Table 1).

Table 1: Leading causes of anemia in the elderly.

Parametro Prevaléncia
Anemia of inflammation 30-60%
Iron Deficiency 15-30%
Vitamina B, /Folato deficiency | 15-20%
Renal insuficiency 8-12%
Unknown cause 20-30%

2.3 Anemia of Inflammation

Anemia of Inflammation (AI) is a clinical condition
characterized by the development of anemia in patients with
inflammatory, neoplastic diseases, infectious diseases. The
peculiar aspect of this syndrome is the presence of anemia
associated with a decrease in serum iron concentration and
transferrin saturation index and, paradoxically, normal or
increased serum ferritin and medullary iron levels. Al is the most
common cause of anemia in hospitalized patients, particularly
when analyzing patients over 65 years of age and the second most
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common cause of anemia, after iron deficiency anemia (IDA).
The main clinical entities associated with Al are rheumatoid
arthritis, Crohn’s disease, chronic kidney disease, heart failure,
infection, inflammation, cancer, trauma, and surgery' %19,

The three main mechanisms involved in the etiopathogenesis of
Al are:

« decreased red blood cell survival,

* inadequate erythropoietic response to anemia associated with
inappropriately low secretion of erythropoietin and reduced iron
supply to the bone marrow, resulting in the inability of the bone
marrow to increase its erythropoietic activity sufficiently to
compensate for the reduced survival of red blood cells,

* Iron metabolism disorder is undoubtedly the most important
mechanism. This disorder is characterized by an increased
synthesis of pro-inflammatory cytokines (IL-1, IL-6, and of
alpha tumor necrosis), increased hepcidin synthesis, reduced
autophagy secondary to increased NF-«kB,. These factors can lead
to an increased inflammasome response and a pro-inflammatory
state, also known as inflammatory aging and increased reactive
oxygen species that can lead to increased inflammasome
response.

Tipically, Al exhibits is a mild to moderate in intensity
(Hb between 9 and 12 g/dl, rarely failing below less than
eight 8 g/dl). Red blood cells are typically normochromic and
normocytic, although in 30% of cases they may be hypochromic
and microcytic. The reticulocyte count is generally normal or
slightly elevated, and may be inadequately increased given the
severity of the anemia.>!0-12,

Serum ferritin concentration is normal or increased.
However, as Al is considered an inflammatory state (acute or
chronic), ferritin, as an acute phase protein, can present normal
or elevated values, which do not truly express the amount of
iron in the body. Therefore, these patients may present ID with
normal or elevated ferritin values®S!%-12,

It is important to remember that there is no other cause of
low ferritin (< 30 ng/mL) than iron deficiency; however, the
reverse is invalid. Ferritin values between 30 and 300 ng/mL
should be interpreted cautiously in an inflammatory, infectious,
or neoplastic state because they may hide the associated iron
deficiency. A detailed clinical history, physical examination, and
CRP measurement greatly help in these clinical situations®*1*-12,

2.4 Iron Deficiency Anemia (IDA)

The primary cause of iron deficiency is the imbalance
between the amount absorbed and consumption and losses,
which occur through several pathways, resulting in a reduction
in total body iron, with depletion of stores and some degree
of tissue deficiency. Iron deficiency generally results from a
combination of two or more factors (Table 2)'.

Androgen deficiency is a plausible cofactor of unexplained
Al especially in older men.70 A recent randomized, placebo-
controlled study including older men with low testosterone
levels (<275ng/dL) and mild anemia (Hb > 10g/dL) observed
that administration of testosterone gel (1%) for 12 months
was more effective in correcting anemia than placebo (in
58% versus 22% of cases, respectively; p=0.002). A possible
explanation for the increase in Hb with the use of testosterone is
that testosterone suppress the production of hepcidin and, thus,
subsequently, increase the absorption and mobilization of iron
for erythropoiesis'>!*.

Vitamin D deficiency, often seen in the older adults,
increases the risk of anemia. Possible mechanisms proposed for
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this association are modulation of pro-inflammatory cytokines,
lower bone marrow response to the action of erythropoietin, and
modulation of hepcidin levels'>!.
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Serum ferritin is the most reliable marker of ID. Ferritin levels
tend to increase in older people due to a pro-inflammatory state
associated with aging and comorbidities, predominantly renal

Table 2: Main causes of [ron Deficiency

ID in the elderly is often multifactorial and overlooked.

1,5-9

and heart failure(Table 2)*%!012,

Increased iron requeriment

Excessive loss of iron (Blood loss)

Growth*
Menstruation**
Pregnancy***
Lactation

ESA therapy

Inadequate dietary intake and/or defective

absorption of iron

Low bioavailability of Fe diet®
Vegetarian or vegan practice
Inflammatory bowel disease
Celiac disease

Gastrointestinal bleeding

Esophageal: varicose veins, carcinoma, ulceration, reflux esophagitis

Gastric: polyp, cancer, ulcer, gastritis, angiodysplasia, telangiectasia, antral gastric vascular
ectasia, associated with the use of aspirin, non-steroidal anti-inflammatory drugs, anticoagulants,
antiplatelet agents

Small intestine: inflammatory bowel disease, duodenal ulcer, Ancylostoma duodenale and Necator
americanus infection, cancer, polyp, angiodysplasia, telangiectasia, Meckel’s diverticulum,
associated with intense exercise, milk allergy

Large intestine: cancer, polyp, diverticular disease, angiodysplasia, inflammatory bowel disease,
Heyde’s syndrome*

Anus: Hemorrhoid

Entire gastrointestinal tract: hereditary hemorrhagic telangiectasia

Gynecological bleeding: abnormal uterine bleeding™; uterine cancer or other cancers of the
reproductive tract, intrauterine device

Urinary bleeding: cancer: kidney, bladder, prostate

Parasitosis

Obesity

Post-gastroplasty (gastric bypass)

Post-gastrectomy

Atrophic gastritis

Helicobacter pylori infection

Medications: antacids, proton pump inhibitors,
calcium, tannin

IRIDA@@

Blood donation
Exercise

Intravascular hemolysis:
hemoglobinuria, malaria
Respiratory bleeding: Hemoptysis (cancer, infection)

Excessive iatrogenic blood loss**

PNH, gait hemoglobinuria, thrombotic microangiopathy, gait

ESA, erythropoiesis-stimulating agents; *during early childhood and adolescence; ** physiological blood loss exceeding daily iron intake; *** additional iron
requirement for each pregnancy of approximately 1000 mg for expansion of maternal erythrocyte mass and placental and fetal development; @resulting from
poverty, especially in low-income countries, early cessation of breastfeeding, inadequate transition diet;@@ IRIDA, iron-refractory iron deficiency anemia caused
by mutations in the TMPRSS6 gene; #Heyde’s syndrome (severe aortic stenosis, syndrome type 2 acquired von Willebrand disease, angiodysplasia and ECD);
##tabnormal uterine bleeding usually related to uterine fibroid, adenomyosis, endometrial hyperplasia or dysfunctional uterine hemorrhage fibroid; exacerbated by
bleeding disorders (von Willebrand disease, hemophilia A or B and platelet dysfunction); PNH, paroxysmal nocturnal hemoglobinuria; ###excessive blood collection

for diagnostic tests and iron losses during hemodialysis.

The laboratory tests and their respective results for the differential diagnosis between Al, iron deficiency (ID), and IDA are
presented in (Table 3)">'2. The reticulocyte hemoglobin (RetHe) content indicates the amount of iron available for incorporation
into the young red blood cells in the bone marrow in real time. It has been used as an important biomarker in the differential

diagnosis between Al and IDA%10-12,

Table 3: Differential diagnosis of types of iron deficiency'~'>
Parameter ID IDA Al IDA + Al
Agymptomanc or | Mild-severe Symptqms of ' the Symptoms of the underlying
Symptoms mild symptoms of | symptoms of | underlying disease, : .
. . . disease, symptoms of anemia
anemia anemia symptoms of anemia
Hemoglobin N1/| | |
MCV N1/} NI/} l
TSAT 20-45% <20% <20% <20%
Ferritin, ng/mL <30 <30 NL/t NL/t
Reticulated hemoglobin content | ! !
Hepcidin NI/ 1 N1/

ID, iron deficiency; IDA, iron deficiency anemia; Al, anemia of inflammation

2.5 Current recommendations regarding treatment with oral
iron

Iron is a vital element for proper function in the human body,
playing a central role in cellular energy metabolism. However,
the body has no mechanism to increase iron excretion, which can
lead to excess iron. To protect against this, the absorption rate of
iron is low, typically between 3% and 30%, due to the action
of hepcidin in the duodenal enterocytes. Therefore, much of the
supplemental iron ingested is not absorbed and is responsible
for the high rates of gastrointestinal adverse events (AEs), such

as nausea, vomiting, diarrhea, constipation, metallic taste, espe-
cially with supplements containing iron in the ferrous form*!>-!7.

Studies have shown that a single dose of 100-200mg can
increase serum hepcidin, which remains elevated for 24 hours
before returning to baseline within 48 hours. The higher the
dailydose of iron, the more significant the increase in serum
hepcidin level and, consequently, the lower the absorption rate
the following day. In an effort to improve tolerance and adheren-
ce to oral iron, the current recommendations for treating ID with
oral iron are presented in (Table 4)%'%1517,
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Table 4: Current recommendation for the treatment of iron deficiency with oral iron® %517,

Current recommendation for the treatment of iron deficiency with oral iron

* Asingle daily dose of oral iron is preferable to divided doses because divided doses twice or three times a day are physiologically ineffective.

«  Ferrous salts should be taken 1h before meals, between meals, or before bedtime (the time of greatest gastric acid production)

«  Ferric salts can be given during or after a meal.

e The major problem with oral iron supplements is that 20-56% of patients cannot tolerate them because of GI AEs, including abdominal distress, nausea,
vomiting, constipation, diarrhea, metallic taste, and dark stool; and the discontinuation of treatment is up to 20%.

e It is important for prescribers to inform patients of these potential ADs before commencing oral iron therapy and to encourage an open dialogue so that
should negative effects occur, alternative therapies can be provided.

*  The common practice of administering ferrous salts with food in an attempt to alleviate GI AEs can effectively decrease absorption by 40% to 66%.

e AE rates related to oral iron are dose-dependent. It is important for the physician to be aware of the amount of elemental iron present in different
medications, as this varies considerably according to the compound used or available.

«  Doses up to 100 mg of elemental iron should be prescribed once a day. Doses > 100 mg — 200 mg of elemental iron, should be prescribed on an alternate-
day regimen to optimize iron absorption, reduce the rate of GI AEs, and improve treatment tolerance. The rate of iron absorption is 40%-50% greater on
alternate days versus consecutive days for doses between >100 and 200 mg of elemental iron.

¢ Avoid daily dose of elemental iron > 200 mg

«  With consistent oral iron supplementation, reticulocytosis starts in 4 to 5 days, and Hb begins to improve by the second week. The main criteria for a good
response to treatment is an increase of at least 2 g/dL is expected after 3-4 weeks of treatment.

¢ Asan overarching principle, with any IDA patient, provide enough iron to not only correct the Hb deficit, but enough to provide measurable storage iron
as reflected by the SF. The SF can then be monitored for ongoing iron losses and prevent ID and IDA with appropriate administration of supplemental iron.

¢ Oral iron therapy is often required for at least 3 to 6 months, depending on the intensity of the ID, continuity of blood loss, occurrence of AEs and,
consequently, adherence to treatment. The goal of iron replacement is not only to correct the Hb deficit but to provide enough iron to replete iron stores
and normalize ferritin levels (serum ferritin > 30 ng/mL and TSAT > 20%).

¢ Periodic monitoring (SF and TSAT) and retreatment prior to the recurrence of ID are recommended among high-risk populations: pregnant women (at the
first prenatal visit and in each trimester during pregnancy) and among specific groups of nonpregnant women of childbearing age.

¢ There are no biochemical markers to predict the likelihood of response to oral iron. In addition to the problem of AEs, impaired iron absorption such
as inflammatory bowel disease and other malabsorption states, prior gastric bypass surgery, and concomitant administration of drugs can inhibit iron
absorption can decrease responsiveness to oral iron.

« Intake of citrus fruits containing vitamin C (orange, lemon, acerola) before or during a meal increases iron absorption. Multivitamins containing divalent
metals (zinc, copper, manganese) and various dietary components (phytates, polyphenols, calcium and phosphates) reduce the absorption of ferrous salt.
Therefore, it is recommended that they be administered separately from other vitamin supplements.

Comparison between the four main iron supplements marketed in Brazil

Ferric Salts

Variable Ferrous sulphate - -
Ferrocarbonyl Aminochelated Iron Ferripolymaltose
Administration 188 CELL CE T During or after meal
stomach*
High Efficiency Intermediate to high

High (35-55%)

Treatment tolerance

Rate of Adverse events Intermediate (15-35%) to Low (10-15%)

Low

20%

Intermediate to high

20%

Quantity of elemental iron 30% 33%

Definition of treatment failure with oral iron:
Hb <2 g/dL after 3 to 4 weeks of treatment with 100 to 200 mg of elemental iron/day.

Most frequent causes of treatment failure with oral iron:

e Continuing blood loss due to failure to identify bleeding and/or iron absorption disorder.

*  Medication inappropriately used - poor adherence to treatment due to gastrointestinal AEs and/or inadequate dose and/or insufficient duration.

e Coexisting disease interfering with the response (reducing iron absorption and/or favoring bleeding) to oral iron treatment - chronic kidney disease
associated inflammatory or infectious disease.

« Diseases associated with iron absorption disorder - celiac disease, autoimmune atrophic gastritis and Helicobacter pylori infection; incorrect diagnosis.

*  Combined nutritional deficiencies.

2.6 Current recommendations regarding treatment
with intravenous iron

be applied in a hospital environment or, preferably, in clinics
or infusion units by nursing professionals with experience in
applying IV medications and with medical supervision. The

The preferred route for treating ID with iron is ora due to its current recommendations for treating iron deficiency with IV

effectiveness and low cost. However, in situations of intolerance

to oral iron or failure of response (for example, continued blood
loss, post-gastroplasty, concomitant disease interfering with the
response (chronic kidney disease, associated inflammatory or
infectious disease, celiac disease, autoimmune atrophic gastritis,
and Helicobacter pylori infection), treatment with intravenous
iron should be considered'®*.

The objective of treatment is to correct anemia and norma-
lize iron stores, that is, to achieve serum ferritin levels greater
than 30 ng/ml. To this end, it is recommended that the response
to treatment be assessed using blood counts, serum iron levels,
total iron binding capacity, and ferritin after six weeks of admi-
nistration of the full dose of iron calculated for the patient.
Regardless of the product used, it is recommended that IV iron

iron are available in (Table 5)'3>°.

2.7 Megaloblastic anemia due to vitamin B12 (Cobalamin)
deficiency

Megaloblastic anemia (MA) is a group of conditions
characterized by delayed maturation of the nucleus of
hematopoietic cells resulting from insufficient DNA synthesis
due to blockage of the conversion of uridine monophosphate
to thymidine monophosphate. MA’s main aspect is ineffective
erythropoiesis, the intramedullary destruction of erythropoietic
precursors. The same phenomenon also occurs in the granulocytic
and megakaryocytic series, which justifies, in addition to anemia,

the presence of leukopenia and thrombocytopenia®®3'.
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Table 5: The current recommendation for the treatment of iron deficiency with IV iron'®2°,

Main indications for IV iron treatment

e Oral iron intolerance determined by the occurrence of AEs.

e Unsatisfactory response with oral iron due to intestinal absorption disorder associated with conditions such as: gastric bypass, gastrectomy, chronic
gastrointestinal inflammatory disease (H. pylori infection, Celiac disease, Crohn’s disease, ulcerative colitis and atrophic gastritis).

¢ Recurrent bleeding (gastrointestinal, gynecological) in which the amount of iron absorbed orally is not sufficient to meet the demand resulting from
excessive iron loss.

»  Rapid iron replacement in order to reduce transfusion requirement in patients with IDA scheduled for medium to major elective surgery, including childbirth
and the puerperium.

»  Faster normalization of iron stores avoiding prolonged use of oral therapy and its AEs.

»  Patients with non-dialytic chronic kidney disease with serum ferritin < 100 ng/mL or on hemodialysis with serum ferritin < 200 ng/mL in order to ensure
and optimize the response to erythropoietin administration.

e Special situations such as: pre-deposit autotransfusion programs, religious issues (Jehovah’s Witness patients)

Goals of IV iron treatment

»  Faster correction of anemia (an increase of 2 to 3 g/dL of Hb after 4 weeks of treatment) and iron stores
»  Reduce/eliminate the need for blood transfusions
*  Optimize the use of erythropoietin (cancer, chronic kidney disease)

Main practical guidelines for the use of IV ferric saccharate

» To calculate the total dose in mg of iron to be replaced, the Ganzoni formula can be used: body weight (kg) x (target Hb — current Hb) x 2,4 + 500.

*  There is no need to perform a test dose before application.

*  Dilute the compound only in 0.9% saline solution (SF). Do not dilute in glucose solution.

*  Dilute each ampoule (5 mL, 100 mg) in at least 100 mL of saline solution.

»  For each solution containing 100 mg of ferric saccharate, the infusion time should be at least 15 minutes. Therefore, the infusion of the solution containing
200 mL (or more) of SS and 200 mg of ferric saccharate should be done within 30 to 60 minutes.

» It is important to respect the drug infusion time.

*  Respect the interval between applications, which is at least 24 hours.

*  Respect the maximum dose limit per application, which is 200 mg (2 ampoules) and the maximum weekly dose, which is 600 mg.

Main practical guidelines for the use of IV ferric carboxymaltose

Ferric carboxymaltose (FCM) has been available for over a decade and is indicated for the treatment of IDA in various clinical situations. It is an innovative
iron complex composed of a core of ferric hydroxide surrounded by a layer of carbohydrate (maltose) that combines the advantages of iron dextran (high
stability) with the advantages of ferric saccharate (low immunogenicity). After administration, FCM is phagocytosed by macrophages, especially in the bone
marrow, maltose is degraded and iron molecules are released to form the intracellular pool of iron in the form of ferritin or destined for erythropoiesis via plasma
transferrin. Another important advantage of this product is its convenient dosage, that is, FCM can be administered in high doses (dose of up to 1000 mg of iron
or maximum dose of 15 mg/kg per application) IV in at least 15 minutes and without the need for a test dose.

. Total dose of ferric carboxymaltose
Hemoglobin (g/dL) - -
Body weight >35 e <70 Kg Body weight >70 Kg
<10 1500 mg 2000 mg
>10 1000 mg 1500 mg
e There is no need to perform a test dose before the first infusion.

* Dilute the compound only in 0.9% saline solution (SF), 50-100 mL and 200 mL for 500 mg and 1000 mg of FCM, respectively. Do not dilute in glucose
solution.

*  Dilute each ampoule (10 mL, 500 mg) in at least 100 mL of saline solution.

*  The recommended minimum infusion rate is 100 mg/min. Infusion time is, at least, 6 minutes for up to 500 mg and 15 minutes for doses between >500 mg
and 1000 mg.

*  The maximum dose per application should not exceed 1000 mg (>15 mg/kg body weight) of iron per application.

*  Doses > 15 mg/Kg should be divided into 2 infusions 7 days apart Do not administer more than 1000 mg of FCM per week. Therefore, the interval between
2 or 3 applications of 1000 mg is at least 7 days.

*  FCMis for IV use only and should not be administered subcutaneously or intramuscularly.

*  Ferinject® 100 mg/mL solution for infusion (5 mL or 10 mL vial)

Main practical guidelines for the use of IV ferric derisomaltose

Ferric derisomaltose (FD) is available in Europe and has recently been licensed in the US, Australia and Brazil. Like FCM, it is an innovative iron complex
composed of a core of ferric hydroxide surrounded by a layer of carbohydrate (maltose) that combines the advantages of iron dextran (high stability) with the
advantages of ferric saccharate (low immunogenicity); it can be administered in high doses (maximum allowed dose of 20 mg of iron/Kg of body weight). If the
total iron dose calculated is > 20 mg/Kg/weight, the supplementary dose should be performed after > 7 days.

Total dose of ferric derisomaltose
Hemoglobin (g/dL) - -
Body weight <70 Kg Body weight >70 Kg
>10e<12 1500 mg 2000 mg
<10 1000 mg 1500 mg

*  Whenever possible, administer the total dose in the Tst infusion as Iong as it does not exceed the maximum allowed dose (> 20 mg of iron/kg of body weight)

« Iftotal dose > 20 mg/Kg/weight: 2nd dose after > 7 days.

» Dilution > 1 mg/ml for stability reasons. For a 500 mg dose, dilute 100 mL in saline solution and infuse the solution in at least 15 minutes. For doses >1000
mg, dilute 200 mL in saline solution and infuse the solution over at least 30 minutes.

*  Monofer® solution for infusion of 100 mg/mL in packaging containing 1 vial of 5 mL or 10 mL.

Contraindications to the use of IV iron

*  Any type of anemia unrelated to iron deficiency.

*  TSAT>45%

*  Serum ferritin > 500 ng/mL, regardless of TSAT value.

»  Patients with acute infection, especially in the presence of bacteremia/septicemia
»  Patients with known hypersensitivity to iron or any component of its formulation
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Warnings and recommendations with IV iron

The use of IV iron should be done with caution in patients with asthma, eczema or atopic allergies, especially in those with a past history of moderate to
severe hypersensitivity reactions, including anaphylactic reactions. In these cases, the use of antiallergic drugs (IV diphenhydramide) and/or corticosteroid
therapy (IV hydrocortisone) as premedication is recommended.

Due precautions must be taken to avoid venous extravasation during drug administration, which can cause local changes such as: pain, irritation and
browning of the skin. If this occurs, administration of the product must be stopped immediately.

The use of IV iron should be avoided in patients with severe hepatic impairment.

The use of IV iron should be avoided in pregnant women < 13 weeks of gestation

To date, FCM and FD are not recommended in children or adolescents (< 18 years)

IV oral should not be administered concomitantly with oral iron

Regardless of the product used, it is recommended that IV iron be applied in a hospital environment or, preferably, in clinics or infusion units with experience
in IV drug administration, by duly trained nursing professionals with medical supervision.

Observation of the patient for at least 30 minutes after the end of IV iron infusion is recommended.

When and how to assess response to IV iron treatment

It is recommended to carry out complete blood count, reticulocytes, serum iron, total binding capacity of iron and ferritin after 4-6 weeks of administration of
the total dose of iron calculated for the patient.

IV iron safety profile

Minor reactions (eg, headache, symptomatic hypotension, back pain, heartburn, chest tightness, dyspnea, nausea, tachycardia, rash, and vomiting) are due
to labile free iron and consist of pressure in the chest or back or facial flushing — symptoms not seen with severe hypersensitivity. Further, premedication
with antihistamines can cause somnolence, diaphoresis, tachycardia, and hypotension which may be attributed to the intravenous iron. Intervention with
antihistamines or vasopressors can convert these minor reactions, which usually resolve in minutes without therapy, into hemodynamically significant AEs,
ostensibly due to the intravenous iron.

FCM has a lower risk of hypersensitivity, but a higher incidence of hypophosphatemia, which in most cases is not severe, is temporary and asymptomatic.

*  Although very rare, severe hypersensitivity reaction can occur with IV iron

The prototype of MA is pernicious anemia characterized by
a deficiency of vitamin B12 (cobalamin) resulting from the lack
of intrinsic factor, necessary for its absorption, and common in
Older individuals®*3!.

The main causes of vitamin B12 deficiency are:

* gastric atrophy

* autoimmune diseases (vitiligo, Hashimoto’s thyroiditis)
*  Helicobacter pylori infection

»  gastroplasty, gastrectomy, intestinal resection

* medications (long-term use of antacids, proton pump
inhibitors, biguanides [metformin])

* alcoholic beverage

Patients with MA typically experience a slow onset of
anemia, which can intensify to produce symptoms like weakness,
palpitation, dyspnea, and neurocognitive dysfunction. Mild
jaundice can cause the skin to take on a lemon-yellow hue due
to associated pallor. Atrophy of the lingual papillae can result
in a smooth, red tongue. Vitamin B12, acting as a cofactor in
the synthesis of methionine and tetrahydrofolate, is essential for
5-adenosylmethionine production, which is necessary for the
methylation of phospholipids in the myelin sheath. Patients with
MA commonly experience subacute combined degeneration of
the spinal cord, peripheral polyneuropathy, optic neuropathy,
and neuropsychiatric changes as the main neurological
manifestations.’!

Cobalamin deficiency can cause drowsiness, perversion
of taste and smell, worsening of visual acuity; memory loss,
confusion, personality change, paresthesia, ataxia, dementia
or psychosis, impotence, urinary and fecal incontinence,
convulsions, choreiform, and athetoid movements. On physical
examination, it is common to find neurological changes such
as Romberg’s sign, ataxic gait, abolition of kinetic-postural
sensitivity, abolition of vibratory sensitivity, paresthesia
sensation in the hands, and atrophy of the optic nerve*’2,

In most cases, the first suspicion of the diagnosis of MA is
usually the finding of increased MCV (> 100 fl,), regardless of
the presence or absence of anemia. There are other conditions
that cause macrocytosis in addition to MA, including

myelodysplastic syndrome, multiple myeloma, aplastic anemia,
pregnancy, excessive alcohol use, liver disease, hypothyroidism,
and reticulocytosis secondary to hemolysis or hemorrhage’-*.

The changes in peripheral blood and bone marrow resulting
from a lack of folic acid and vitamin B12 are indistinguishable
(megaloblastosis), but only vitamin B12 deficiency can cause
neurological severe changes, sometimes irreversible, even
before the onset of anemia®*-*.

2.8 Anemia of Unknown Cause

The main situations of anemia of unknown cause or not fully
understood, and require further investigation includes:

*  Unexplained anemia

*  Myelodysplastic Syndrome

» Idiopathic/clonal cytopenia of undetermined significance
*  Clonal hematopoiesis of undetermined potential (CHIP)

Myelodysplastic syndrome (MDS) is a group of clonal
hematopoietic disorders that tend to occur more frequently in
the elderly, with a median age at diagnosis of 65 years or older.
In fact, isolated anemia is often the first clinical manifestation
of low-risk MDS. However, many suspected cases require
further testing, such as bone marrow evaluation with biopsy,
immunohistochemistry, myelogram, immunophenotyping,
karyotyping, flow cytometry, and molecular studies? >,

It is estimated that up to 30% of anemias with an unknown
cause are related to low-risk MDS. It is important to remember
that, anemia can be treated with treatment with erythropoietin or
with new agents that inhibit the beta superfamily of erythropoiesis
transforming growth factor (luspatercept) Studies have shown
that these treatments can help correct anemia effectively.’>*!.

ERecent findings suggest that age-related changes in the
hematopoietic system, such as a decline in blood cell production,
alterations in chemokine and cytokine production, and changes
in the bone marrow microenvironment, can be attributed to
the selection of mutant hematopoietic stem clones. Clonal
hematopoiesis of undetermined potential (CHIP) can be identified
through peripheral leukocyte tests that reveal somatic mutations
in key genes like DNMT3A, TET2, and ASXL1, which are also
associated with hematological malignancies. These mutations



Cancado RD.,

are present in nearly 10% of healthy individuals over the age of
70, and their prevalence increases with age. Studies of elderly
individuals with unexplained cytopenias suggest that clonal
hematopoiesis may be the underlying cause, particularly in cases
where there is anemia and a single clonal mutation (known as
idiopathic/clonal cytopenia of undetermined significance), but
not all diagnostic criteria for MDS is met.?*-?>3541,

Final Considerations

Older people, even mild anemia is clinically significant,
indicating some level of impairment or health decline and an
increased susceptibility to severe adverse outcomes, such as
mortality. Iron deficiency is the primary cause of anemia in older
individuals, and its assessment through clinical and laboratory
investigation, and endoscopic investigation when needed and
feasible, is highly valuable. Properly treating anemia in older
adults enhances their quality of life and can mitigate morbidity
and mortality.

References

1. Girelli D, Marchi G, Camaschella C. Anemia in the Elderly.
HemaSphere 2018;2(3):e40.

2. Christensen K, Doblhammer G, Rau R, et al. Ageing populations:
the challenges ahead. Lancet 2009;374(9696):1196-1208.

3. Carvalho JAM, Garcia RA. The aging of the Brazilian population:
a demographic approach. Cad Public Health 2003; 19(3):725-
33.

4. Shramm JMA, Oliveira AF, Leite IC, et al. Epidemiological
transition and the study of disease burden in Brazil. Cienc
Public Health 2004;9(4):897-908.

5. Pasricha SR, Tye-Din J, Muckenthaler MU, Swinkels DW. Iron
deficiency. Lancet 2021;397(10270):233-248.

6. Camaschella C. New insights into iron deficiency and iron
deficiency anemia. Blood Rev 2017;31(4):225-233.

7. Stauder R, Valent P, Theur |. Anemia at older age: etiologies,
clinical implications, and management. Blood 2018;131(5):505-
514.

8. Goodnough LT, Schrier SL. Evaluation and management of
anemia in the elderly. Am J Hematol 2014;89(1):88-96.

9. Camaschella C. Iron deficiency. Blood 2019;133(1):30-39.

10. Weiss G, Ganz T, Goodnough LT. Anemia of inflammation.
Blood 2019;133(1):40-50.

11. Cook JD. Diagnosis and management of iron-deficiency
anaemia. Best Pract Res Clin Haematol 2005;18(2):319-332.

12. Grotto ZWH. Laboratory diagnosis of iron deficiency. Rev Bras
Hematol Hemoter 2010;32:22-28.

13. Ferrucci L, Maggio M, Bandinelli S, et al. Low testosterone
levels and the risk of anemia in older men and women. Arch
Intern Med 2006;166(13):1380-1388.

14. Alvarez-Payares JC, Rivera-Arismendy S, Ruiz-Bravo P, et al.
Unexplained Anemia in the Elderly. Cureus 2021;13(11):e19971.

15. Cangado RD, Lobo C, Friedrich JR. Treatment of iron
deficiency anemia with oral iron. Rev Bras Hematol Hemoter
2010;32(2):114-120.

16. Moretti D, Goede JS, Zeder C, et al. Oral iron supplements
increase hepcidin and decrease iron absorption from daily
or twice daily doses in iron-depleted young women. Blood
2015;126(17):1981-1989.

17. Stoffel NU, Cercamondi Cl, Brittenham G, et al. Iron absorption
from oral iron supplements given on consecutive versus
alternate days and as single morning doses versus twice-daily
splitdosing in iron-depleted women: two open-label, randomised
controlled trials. Lancet Haematol 2017;4(11):524-533.

18.

19.

20.

21.

22.

23.

24.

25.
26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Medi Clin Case Rep J | Vol: 1 & Iss: 3

Girelli D, Ugolini S, Busti F, et al. Modern iron replacement
therapy: clinical and pathophysiological insights. Int J Hematol
2018;107:16-30.

Cancado RD, Mufioz M. Intravenous iron therapy: how far have
we come? Rev Bras Hematol Hemoter 2011;33(6):461-469.

Stauder R, Valent P, Theurl |. Anemia at older age: etiologies,
clinical implications, and management. Blood 2018;131(5):505-
514.

Auerbach M, Macdougall |. The available intravenous iron
formulations: History, efficacy, and toxicology. Hemodial Int
2017;21(1):83-92.

Oyedeji C, Artz AS, Cohen J. How | treat anemia in older adults.
Blood 2023;2022017626.

Auerbach M, Mufoz M, Macdougall IC. Intravenous iron: out of
sight, out of mind. Lancet Haematol 2018;5(1):10-12.

Lyseng-Williamson KA, Keating G. Ferric carboxymaltose.
A review of its use in iron-deficiency anaemia. Drugs 2009;
69(6):739-756.

Ferinject® [Bula). Sdo Paulo: Takeda Pharma.
Monofer® [Bula].

Lim W, Afif W, Knowles S, et al. Canadian expert consensus:
management of hypersensitivity reactions to intravenous iron in
adults. Vox Sang 2019;114(4):363-373.

Zoller H, Wolf M, Blumenstien |, et al. Hypophosphataemia
following ferric derisomaltose and ferric carboxymaltose in
patients with iron deficiency anaemia due to inflammatory bowel
disease (PHOSPHARE-IBD): a randomised clinical trial. Gut
2022;72(4):644-653.

Mueller MM, Van Remoortel H, Meybohm P, et al. ICC
PBM Frankfurt 2018 Group. Patient blood management:
Recommendations from the 2018 Frankfurt Consensus
Conference. JAMA 2019;321(10):983-997.

Andres E, Loukili N, Noel E, et al. Vitamin B12 (cobalamin)
deficiency in elderly patients. CMAJ 2004;171:251-259.

Carmel R. How | treat cobalamin (vitamin B12) deficiency.
Blood 2008;112(6):2214-21.

Allen LH. How common is vitamin B-12 deficiency? Am J
Clin Nutr 2009;89(2):693-696.

Antony AC, Hoffman R, Benz EJ, et al. Megaloblastic anemias.
Hematology: Basic Principles and Practice 4th ed. New York,
NY: Churchill Livingstone. 2005;519.

Stabler SP. Clinical practice. Vitamin B12 deficiency. N Engl J
Med 2013;368:149-160.

Chung SS, Park CY. Aging, hematopoiesis, and the
myelodysplastic syndromes. Hematology Am Soc Hematol
Educ Program. 2017;2017(1):73-78.

Jan M, Ebert BL, Jaiswal S. Clonal hematopoiesis. Semin
Hematol 2017;54:43-50.

Mies A, Platzbecker U. Increasing the effectiveness of
hematopoiesis in myelodysplastic syndromes: erythropoiesis-
stimulating agents and transforming growth factor-beta
superfamily inhibitors. Semin Hematol 2017;54:141-146.

Steensma DP, Bejar R, Jaiswal S, et al. Clonal hematopoiesis of
indeterminate potential and its distinction from myelodysplastic
syndromes. Blood 2015;126(1):9-16.

Goodnough LT, Schrier SL. Evaluation and management of
anemia in the elderly. Am J Hematol 2014;89(1):88-96.

Hershko C & and Camaschella C. How | treat unexplained
refractory iron deficiency anemia. Blood 2014;123(3):326-333.

Osman AEWG. When are idiopathic and clonal cytopenias of
unknown significance (ICUS or CCUS)? Hematology Am Soc
Hematol Educ Program 2021;2021(1):399-404.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6745992/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6745992/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2810516/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2810516/
https://pubmed.ncbi.nlm.nih.gov/12806475/
https://pubmed.ncbi.nlm.nih.gov/12806475/
https://pubmed.ncbi.nlm.nih.gov/12806475/
https://www.proquest.com/openview/d83ae936609695678e95d815d2acd145/1?pq-origsite=gscholar&cbl=2034998
https://www.proquest.com/openview/d83ae936609695678e95d815d2acd145/1?pq-origsite=gscholar&cbl=2034998
https://www.proquest.com/openview/d83ae936609695678e95d815d2acd145/1?pq-origsite=gscholar&cbl=2034998
https://pubmed.ncbi.nlm.nih.gov/33285139/
https://pubmed.ncbi.nlm.nih.gov/33285139/
https://pubmed.ncbi.nlm.nih.gov/28216263/
https://pubmed.ncbi.nlm.nih.gov/28216263/
https://pubmed.ncbi.nlm.nih.gov/29141943/
https://pubmed.ncbi.nlm.nih.gov/29141943/
https://pubmed.ncbi.nlm.nih.gov/29141943/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4289144/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4289144/
https://pubmed.ncbi.nlm.nih.gov/30401704/
https://pubmed.ncbi.nlm.nih.gov/15737893/
https://pubmed.ncbi.nlm.nih.gov/15737893/
https://www.scielo.br/j/rbhh/a/LcXsgjK5XPGyWmVGM9KKY6f/abstract/?lang=pt
https://www.scielo.br/j/rbhh/a/LcXsgjK5XPGyWmVGM9KKY6f/abstract/?lang=pt
https://www.researchgate.net/publication/262550522_Treatment_of_iron_deficiency_anemia_with_oral_iron
https://www.researchgate.net/publication/262550522_Treatment_of_iron_deficiency_anemia_with_oral_iron
https://www.researchgate.net/publication/262550522_Treatment_of_iron_deficiency_anemia_with_oral_iron
https://ashpublications.org/blood/article/126/17/1981/34441/Oral-iron-supplements-increase-hepcidin-and
https://ashpublications.org/blood/article/126/17/1981/34441/Oral-iron-supplements-increase-hepcidin-and
https://ashpublications.org/blood/article/126/17/1981/34441/Oral-iron-supplements-increase-hepcidin-and
https://ashpublications.org/blood/article/126/17/1981/34441/Oral-iron-supplements-increase-hepcidin-and
https://pubmed.ncbi.nlm.nih.gov/29032957/
https://pubmed.ncbi.nlm.nih.gov/29032957/
https://pubmed.ncbi.nlm.nih.gov/29032957/
https://pubmed.ncbi.nlm.nih.gov/29032957/
https://pubmed.ncbi.nlm.nih.gov/29032957/
https://pubmed.ncbi.nlm.nih.gov/29196967/
https://pubmed.ncbi.nlm.nih.gov/29196967/
https://pubmed.ncbi.nlm.nih.gov/29196967/
http://www.ncbi.nlm.nih.gov/pubmed/23049364
http://www.ncbi.nlm.nih.gov/pubmed/23049364
https://pubmed.ncbi.nlm.nih.gov/29141943/
https://pubmed.ncbi.nlm.nih.gov/29141943/
https://pubmed.ncbi.nlm.nih.gov/29141943/
https://pubmed.ncbi.nlm.nih.gov/28371203/
https://pubmed.ncbi.nlm.nih.gov/28371203/
https://pubmed.ncbi.nlm.nih.gov/28371203/
https://ashpublications.org/blood/article-abstract/doi/10.1182/blood.2022017626/494702/How-I-Treat-Anemia-in-Older-Adults?redirectedFrom=fulltext
https://ashpublications.org/blood/article-abstract/doi/10.1182/blood.2022017626/494702/How-I-Treat-Anemia-in-Older-Adults?redirectedFrom=fulltext
https://pubmed.ncbi.nlm.nih.gov/19405553/
https://pubmed.ncbi.nlm.nih.gov/19405553/
https://pubmed.ncbi.nlm.nih.gov/19405553/
https://www.takeda.com/48f4cd/siteassets/pt-br/home/what-we-do/produtos/ferinject_bula_vps.pdf
https://onlinelibrary.wiley.com/doi/full/10.1111/vox.12773
https://onlinelibrary.wiley.com/doi/full/10.1111/vox.12773
https://onlinelibrary.wiley.com/doi/full/10.1111/vox.12773
https://pubmed.ncbi.nlm.nih.gov/36343979/
https://pubmed.ncbi.nlm.nih.gov/36343979/
https://pubmed.ncbi.nlm.nih.gov/36343979/
https://pubmed.ncbi.nlm.nih.gov/36343979/
https://pubmed.ncbi.nlm.nih.gov/36343979/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC490077/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC490077/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2532799/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2532799/
https://pubmed.ncbi.nlm.nih.gov/19116323/
https://pubmed.ncbi.nlm.nih.gov/19116323/
https://pubmed.ncbi.nlm.nih.gov/23301732/
https://pubmed.ncbi.nlm.nih.gov/23301732/
https://pubmed.ncbi.nlm.nih.gov/29222239/
https://pubmed.ncbi.nlm.nih.gov/29222239/
https://pubmed.ncbi.nlm.nih.gov/29222239/
https://pubmed.ncbi.nlm.nih.gov/28088988/
https://pubmed.ncbi.nlm.nih.gov/28088988/
https://ashpublications.org/blood/article/126/1/9/34336/Clonal-hematopoiesis-of-indeterminate-potential
https://ashpublications.org/blood/article/126/1/9/34336/Clonal-hematopoiesis-of-indeterminate-potential
https://ashpublications.org/blood/article/126/1/9/34336/Clonal-hematopoiesis-of-indeterminate-potential
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4289144/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4289144/
https://ashpublications.org/blood/article/123/3/326/32289/How-I-treat-unexplained-refractory-iron-deficiency
https://ashpublications.org/blood/article/123/3/326/32289/How-I-treat-unexplained-refractory-iron-deficiency
https://pubmed.ncbi.nlm.nih.gov/34889436/
https://pubmed.ncbi.nlm.nih.gov/34889436/
https://pubmed.ncbi.nlm.nih.gov/34889436/

	_GoBack
	_GoBack

