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INTRODUCTION

m More than one-quarter of the world's population is anemic, with approximately one
half of the burden from iron deficiency.

m The prevention and treatment of iron deficiency is a major public health goal,
especially in women, children, and individuals in low income countries.

m Challenges in the treatment of iron deficiency include finding and addressing the
underlying cause and the selection of an iron replacement product that meets the
needs of the patient.




symptoms

Some patients with iron deficiency anemia will be
asymptomatic

Symptoms of Iron Deficiency
Symptoms of anemia, which may include
m Wweakness, headache, decreased

G f &
exercise tolerance, fatigue, irritability,

or depression Headaches Pale Skin Dizziness Leg cramps

m Neurodevelopmental delay (children)
m Pica and pagophagia (ice craving)

m Beeturia (reddish urine after eating
beets)

m Restless legs syndrome Brittle

Irregular
palpitations heartbeat blood loss nails







Normal

Iron deficiency without
anemia

Iron deficiency with mild
anemia

Severe iron deficiency
with severe anemia

Hemoglobin

Red blood cell size and
appearance

Serum ferritin

Serum iron

Total iron-binding capacity
(TIBC; transferrin)

Transferrin saturation
(serum iron/TIBC)

Reticulocyte

[1]

hemoglobin
Bone marrow iron stain

Erythrocyte zine

protoporphyrin, ng/mL RBC

Normal range*

Normal

40 to 200 ng/mL (40 to 200
meg/L; 89.9 to 449
picoM/L)

60 to 150 meg/dL (10.7 to
26.7 microM/L)

300 to 360 mcg/dL (53.7 to
64.4 microM/L)

20 to 50%

30.6 to 35.4 pg

Adequate iron present

30 to 70

Normal range*

Normal

<40 ng/mL T (<40
mcg/L; <89.9 picoM/L)

60 to 150 mcg/dL (10.7 to
26.7 microM/L)

300 to 390 mcg/dL (53.7 to
69.8 microM/L)

20%

22.3 to 34.7 pg

Iron absent

30 to 70

9 to 12 g/dL (90 to 120
g/L)

Normal or slight
hypochromia

decrease in MCHC)

(slight

<20 ng/mL (<20 mcg/L;
<45 picoM/L)

<60 mecg/dL
microM/L)

(<10.7
350 to 400 mcg/dL (62.6
to 71.6 microM/L)

<15%

14.8 to 34.0 pg

Iron absent

>100

6 to 7 g/dL (60 to 70 g/L)

Microcytosis (decrease in
MCV) and hypochromia
(decrease in MCHC)

<10 ng/mL (<10 meg/L;
<22.5 picoM/L)

<40 meg/dL (<71
microM/L

>410 meg/dL (>73.4
microM/L)

<10%

Data not available

Iron absent

100 to 200




Indications for treatment

m Regardless of the presence of symptoms, all patients with iron deficiency anemia
and most with iron deficiency without anemia should be treated.

m The rationale is that there is risk for further organ damage/ischemia and
progression of anemia unless the underlying cause of the deficiency is addressed
and adequate iron stores are replenished.

D




treatment

m When treatment is indicated, the usual approach is repletion of iron.

m Blood transfusion should not be used as treatment for iron deficiency unless the
individual has severe anemia with hemodynamic instability.

m Routine iron administration to individuals without iron deficiency is not advised.
Rarely, some experts will treat a patient who has symptoms compatible with iron
deficiency (pagophagia [ice craving] or restless legs syndrome) without overt
laboratory evidence of reduced iron stores if all other interventions have been
exhausted.
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Oral versus IV iron

m The choice between oral and intravenous (IV) iron depends on a number of factors
including the acuity of the anemia, costs and availability of different iron
replacement products, as well as the ability of the patient to tolerate oral iron
preparations.

m Most patients are treated with oral iron because it is generally effective, readily

available, inexpensive, and safe. However, up to 70 percent of patients for whom
oral iron is prescribed (especially ferrous sulfate) report gastrointestinal side effects.




Adult with iron deficiency

Y

Is there severe * or
life-threatening anemia?

Yas Mo
"
RBC transfusion is generally indicated * { Are any of the following present? Additional management considerations
» Additional iron administration is generally ® Lack of response to, intolerance of, or = If anemic, check response to treatment in two
indicated after the patient has been stabilized. inability to adhere to oral iron or more weeks (interval depends on acuity and
®» Refer to inset box for additional management ® Surgery planned within the next two months ease of testing) and pericdically thereafter.
considerations. ® Late 2nd trimester or 31 trimester of pregnancy Refer to UpToDate for expected response.
® Inflammatory bowel disease » If isolated iron deficiency without anemia,
® Gastrectomy or bariatric surgery checlk ferritin after a course of treatment.
» Dialysis-dependent kidney disease
Y F Y ) » Address lack of response with additional testing
I\ | | as appropriate, such as testing for:
Yes No » Other causes of anemia
¥ ¥ » For oral iron, conditions that interfere with absorpticn
# Ongoing blood loss
IV iron is generally preferred| Oral iron is generally preferred geind
® Determine and address cause(s) of iron deficiency,
» Premedications generally are not usad. ® Dosing is once per day on alternate days such as: (=) qr
® The main considerations in cheice of formulation (er Monday, Wednesday, Friday).4 o Lack of dietary iren (unusual]
are cost and whether a single dose infusion is ® Duration of therapy depends on iron deficit « Conditions that interfere with ahsorotion
preferrad. (typical range, six weeks to six months). H ctrual bleedi P
® Refer to inset box for additional management ® Refer to inset box for additional management ¢ Hieavy men rua_ EE_ na
considerations. considerations. # Source of gastrointestinal blocd loss,
® Refer to UpToDate for drug information and » Refer to UpToDate for drug information and especially for adults over 40 to 50 years
table that lists IV iron products and dosing. table that lists oral iron products and
their iron content.




IV Iron

IV iron is appropriate for patients who are unable to tolerate gastrointestinal
side effects of oral iron. Examples include older individuals, individuals with
abnormal uterine bleeding in which oral iron cannot keep up with losses,
Individuals who are pregnant (who may already have gastrointestinal symptoms
related to the pregnancy), and individuals with existing gastrointestinal

disorders, which may be exacerbated by the gastrointestinal side effects of oral
iron.

Use of IV iron allows administration of nearly full-replacement doses in one or two
infusions, depending on the product. In contrast, it has been estimated that the
maximum amount of elemental iron that can be absorbed with an oral iron

preparation is 25 mg per day.




pregnancy

In the second trimester of pregnancy, if the Hb is
less than 10.5 g/dL, or at any time in the third

trimester, at which oral iron is unlikely to supply

adequate iron to the developing fetus.




Choice of oral preparation

m Numerous oral iron formulations are available, and for the most
part all are equally effective, as long as they are taken.

m [he most appropriate form is a liquid (allows for dose
titration) or tablet containing ferrous salts.

m Side effects are generally similar among different preparations.
Use of alternate day dosing and a liquid form that can be
titrated may reduce side effects



Ferrous fumarate - 324 or 325 mg tablet (contains
106 mg elemental iron per tablet) (33%)

181mg
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Ferrous gluconate (12%)

e 240 mg tablet (contains 27 mg elemental iron per tablet)
e 324 mg tablet (contains 38 mg elemental iron per tablet)
e 325 mg tablet (contains 36 mg elemental iron per tablet)




- FERROUS =:°
o —n
Ei:‘ GLUCONATE —7;?’4
R 240 mg [T
_ﬁ Elemental Iron 27 ™ -:T-:.i

¥

DIETARY SUPPLEMENTY

==——an
Iron 27 m

[asantad Wrerst Motpa Producton OF
Fad fomn Cadn And

110 Tablets

= Composition : 10mL contains

Iron (as Ferrous Gluconate) i 23 17mg
Manganese (as Manganese Gluconate) ------2,47mg
Copper (as Copper Gluconate) ~-—-ceeeee ), 14mg

® Description : Dark brown liquid with a sweet,
acidulous taste and characteristic odor

= Package : 10mL / Ampoule, 20 Ampoules / Box

enic

Anti-Anemic Anti-Asth

NEWHEM

® Dosage and Administration
Adults : 2 to 3 ampoules per day, for 2 to 3 weeks
Child : 1 to 2 ampoules per day, for 2 to 3 weeks
Infant : 1 ampoule eweryotha'day, for 2 to 3 weeks
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Ferrous sulfate (20% & 32% for time
released)

325 mg tablet (contains 65 mg
elemental iron per tablet)

220 mg/5 mL oral elixir (contains
44 mg elemental iron per 5 mL)

75 mg/mL oral solution (contains
15 mg elemental iron per mL)

SR: 150 mg capsules (contains 48
mg elemental iron per tablet)

Fefol ® spansule Capsules

Dried Ferrous Sulphate and Folic Acid

30 Capsules

293 Each capsule contains:150 mg Dri ied Ferrous Sulphate BP
“”8 and 500 micrograms Folic Acid BP

g?lq portant warnlng "f the reach and sight of children, as overdose ma be fatal.
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www.feramax.com

WATER SOLUBLE
POLYSACCHARIDE-IRON
00

COMPLEX
Raspberry/Grape Flavour ‘)gsg
Helps prevent iron deficiency ““

and iron deficiency anemia

12015 mg (

1scoop) doses of elemental iron

Contains No Anim

al By-Products
Gluten Free,

Alcohol Free, Lactose Free

Measure Provided

www.feramax.com
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carbonyl iron

FORMULA: Hsan ¢ 4ds5 JaSe |
Each capsule contains: _
Iron (as carbonyl iron) ................ 65 mg JgausS 3 ¥+ 53l i
Folic acig 2( ............. bl) 752 Hg WY G aalisg 5 dand S8 9 ol paals & SaS
Vitamin B12 (cyanocobalamin) ..... 7] ST e T % 225 ¥
Excipients q.s.Y .............................. 1 capsule ol GISEA ohiad Ui lheh & Coubiseidan a8
ORAL USE b ,5a 3545 ootazul JaSa ol 31 $s10)b Jsl ole ¥ 53 - olsS
INDICATIONS AND DOSAGE: K i
As indicated by the physician. e
CONTRAINDICATIONS, WARNINGS AND SLanlo b SB35 a2 bl s Bpae s
ADVERSE REACTIONS: oA A ik o1 e
See enclosed leaflet. o ; AR
KEEP OUT OF THE REACH AND SIGHT OF ol 0l dilyi din 555 ¢ el )b
CHILDREN. e s o)
STORE AT A TEMPERATURE BELOW SO S 5
30°C IN ADRY AND COOL PLACE, PROTECTED Cuiaygled Lyl GilaS - 4l S
FROM LIGHT AND HUMIDITY. el 7S dasls A3l 028 Sl <55
OVER-THE-COUNTE Baay Olasph exARablidinlan! o))

FY-AYAT spAl

Fabriqué en France | VVIYV-30A« AOE) - : IRC o3let
Manufactured in Frar 355 63155 OIS s 3 130 5 > 5 SiS sl 53
Pharma Développem
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Carbonyl Iron is metallic iron — not a salt. It's
fine particle size and the particle's huge
surface area allows for a much slower but
more successful absorption. With an
absorption rate of 69% doses per capsule
can be lower but very little iron is left
behind compared to iron salt forms



Liposomal iron
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Ferrous bis-glycinate

Ferrous sulfate heptahydrate
Ferrous glycinate sulfate

Ferrous sulfate monohydrate, dried
Ferrous fumarate

Polysaccharide complex

Heme iron
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over-the-counter preparations

m iron polypeptide
m carbonyl iron

m ferric citrate

m ferrous ascorbate

m ferrous succinate

Among these, there is no evidence that one is more effective than another or
has fewer side effects than another. All are relatively inexpensive.




daily versus alternate-day dosing

m We typically advise our patients to take their dose every other day as long as they
can manage the schedule appropriately; a reasonable variation on the schedule that
is easier to follow is to give the dose on Monday, Wednesday, and Friday.

m As noted above, evidence suggests that alternate-day dosing (taking the iron every

other day rather than every day) appears to result in equivalent or better iron
absorption than daily dosing, usually with fewer adverse effects!!!



Number & Amount of doses per day

m Thereis no reason to give more than one dose per day.

m The amount of iron in the every-other-day dose or the Monday-Wednesday-Friday
dose is also not well established. However, there is not a reason to think higher

doses improve absorption, and adverse effects are generally dose related. Thus, we
typically use one tablet per dose.




enteric-coated or sustained-release capsules

-

m enteric-coated or sustained-release capsules are less efficient for

N

oral absorption because they release iron too far distally in the
intestine (or not at all). As a result, we avoid these formulations.

~




m T[he duration of treatment differs among
experts and in different settings. Some
stop treatment when the hemoglobin level
normalizes because this allows early
detection of recurrent anemia from further
blood loss (following therapy for a gastric
lesion). Others treat for at least six months
after the hemoglobin has normalized in
order to completely replenish iron stores
(following delivery for a multigravid
woman). Treatment with oral iron may take
as long as six to eight weeks in order to
fully ameliorate the anemia, and as long as
six months to replete iron stores




Side effects (oral iron)

m Gastrointestinal side effects are extremely common with oral iron administration.

m These include metallic taste, nausea, flatulence, constipation, diarrhea, epigastric
distress, and/or vomiting. Patients may also be bothered by itching and by
black/green or tarry stools that stain clothing or cause anxiety about bleeding.

m Additional concerns with oral iron administration include a possible role for oral iron
in altering colonic microflora and/or promoting carcinogenesis; however, no clinically
significant association has been demonstrated




Strategies to improve tolerability

m every other day

m (taking iron with food or milk

m Switching to a formulation with a lower amount of elemental iron

m Switching from a tablet to a liquid, for which it is easier to titrate the dose
m Use of a stool softener or bulk-forming laxative

m switching to IV iron




m Side effects

m Monitoring (test dose, rate of infusion,
premedication, infusion reaction)

m Inflammatory state
m Infection
m Comparison

m equally effective & similar safety profile




premedication

m We do not use routine premedication prior to IV iron and we avoid diphenhydramine.

m For patients with asthma or more than one drug allergy, who are at slightly increased risk
of an allergic or infusion reaction, we routinely premedicate with 125 mg of

methylprednisolone and an H2 blocker (eg, 10 mg of famotidine) given intravenously prior
to administration of any IV iron product.

m For patients with a history of inflammatory arthritis, we administer methylprednisolone,

125 mg intravenously, and prescribe a short course of prednisone (1 mg/kg per day
orally for four days).




Routes we do not use (IM, transdermal)

m Intramuscular - Intramuscular (IM) iron is available and will raise the iron level, but
this route of administration is painful, stains the buttocks, and has variable
absorption . Case reports have also described development of sarcoma following IM
iron administration.

m Transdermal - Transdermal iron delivery systems are being studied in animal
models. However, there is no clinical evidence in humans that the transdermal route
is effective or safe.




dosing

m We often give a fixed dose of approximately 1000 mg, which is generally sufficient
to treat anemia (typical red blood cell iron deficit between 500 and 1000 mg) and
provide additional storage iron without causing iron overload. Whether this dose can
be administered as a single (total dose) infusion or requires multiple infusions
depends on the specific product.




IRON DEXTRAN

Composition: o
Conlains per mi solution: i
Iron (as iron-dextran-complex) 200md
Cyanocobalamin (812) 100meg

vilamin that plays 2 vi e ce
several enzyF:r‘\eys in the body. Itis “"‘,?9' e
development of genetic mafenal and iribules
roduction of red bloed celis, and cony

0 normal funciioning of mefatolisim @
Nevous and immune systeims.

For veterinary use only
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= sodium ferric gluconate ’
complex in SUCrOSe injection
2.5 mg glemental iron/

5 mi ampule

FOR INTRAVENOUS INFUSION
R ORLY

Elemental iron: 125 mg

Each dose of 10 to 15 mL can be
administered as a two-minute bolus (in
patients undergoing hemodialysis)

diluted in normal saline and infused over
20 to 30 minutes.

125 mg diluted in 200 mL of normal saline
and infused over 30 to 60 minutes



m Elemental iron: 100 mg

m Doses of 10 mL (200 mg elemental iron)
are routinely given over 2 to 15 minutes in
dialysis centers.

m For patients with cancer receiving ESAs, 10
mL may be infused over 60 minutes every
two to three weeks. Larger doses (ie,doses
above 300 mg) are not recommended.




Elemental iron: 510/1020 mg

Many patients are treated with two doses of
ferumoxytol (510 mg elemental iron per dose)
administered three to eight days apart, or a
single total dose infusion of 1020 mg given
over approximately 30 minutes.

The infusion rate of ferumoxytol was revised
from initial product labeling (1 mL per second
of the undiluted solution), to a 15-minute
infusion requiring dilution in 50 to 250 mL of
normal saline or glucose solution.

Ferumoxytol can cause a brighter signal on
magnetic resonance imaging (MRI) scans,
which is important to be aware of but does
not negatively affect interpretation of the
scan. If an MRI is planned within three
months of administration, the radiologist
should be notified that the patient has
received ferumoxytol.



m Elemental iron: 500 mg

m Doses of FCM may be given over a 15-
minute infusion.

m Hypophosphatemia: Serum phosphate
levels may need to be monitored in
selected populations such as those with
borderline phosphate levels at baseline or
those receiving repeated doses of FCM.

i) ferinject

ferinject”
ferric carboxymaltose
\ 50 mg iron/ml

| forinjectionntusion

| 1 vial (10 mi)

| One 10 ml vial
| contains 500 mg iron
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MonoFe

™ (as ferric derisomé
“Wion for Injection or '
100 mg/mi
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