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Iron repletionIron repletion 
The choiceThe choice

Oral Oral vsvs intravenousintravenous

Intramuscular Intramuscular notnot recommendedrecommended
TattooingTattooing
Nerve injuryNerve injury
Sarcoma riskSarcoma risk
Medical Defence Org. discourage its useMedical Defence Org. discourage its use

Blood transfusion Blood transfusion –– for circulatory support not for circulatory support not 
iron deficiencyiron deficiency



Intramuscular ironIntramuscular iron



Current guidelines on iron repletionCurrent guidelines on iron repletion

Oral supplementationOral supplementation
is regimen of choiceis regimen of choice

ParenteralParenteral ironiron should should 
be used be used ““when there is an when there is an 
intolerance to at least two intolerance to at least two 
oral preparations, or nonoral preparations, or non--
compliancecompliance””

BSG Guidelines: Goddard et al Gut BSG Guidelines: Goddard et al Gut 
20002000

Any relevant textbookAny relevant textbook
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Based upon:Based upon:
Oral iron is cheap & safeOral iron is cheap & safe

Iron malabsorption is very Iron malabsorption is very 
uncommonuncommon

Oral iron nearly always Oral iron nearly always 
successsfulsuccesssful

Oral = IV iron in rapidity of Oral = IV iron in rapidity of 
HbHb

IV iron is dangerousIV iron is dangerous



Oral or intravenous ironOral or intravenous iron 
Issues to considerIssues to consider

PricePrice

EfficacyEfficacy

Speed of repletionSpeed of repletion

SafetySafety



1. Price1. Price

Oral cheap Oral cheap –– but may need 3 monthsbut may need 3 months’’ RxRx

IV IV –– relatively expensive, particularly relatively expensive, particularly 
if delivered as inif delivered as in--patientpatient

DrugDrug
Bed/disposables chargeBed/disposables charge



2. Efficacy2. Efficacy

ComplianceCompliance
Expect poor compliance with oral iron (<75%)Expect poor compliance with oral iron (<75%)
Compliance Compliance ‘‘guaranteedguaranteed’’ with IVwith IV

Will oral iron be absorbed?Will oral iron be absorbed?
Intestinal iron absorption impaired:Intestinal iron absorption impaired:

Systemic inflammationSystemic inflammation

Untreated coeliac diseaseUntreated coeliac disease

PostPost--gastrectomygastrectomy (partial/total)(partial/total)



Functional iron deficiencyFunctional iron deficiency

Systemic cytokines Systemic cytokines hepcidinhepcidin
intestinal absorptionintestinal absorption
release from stored ironrelease from stored iron



Functional iron deficiencyFunctional iron deficiency

Systemic cytokines Systemic cytokines hepcidinhepcidin
intestinal absorptionintestinal absorption
release from stored ironrelease from stored iron

TransferrinTransferrin saturationsaturation
Chronic Chronic iron storesiron stores



Functional iron deficiencyFunctional iron deficiency 
Therapeutic implicationsTherapeutic implications

If there is a systemic inflammatory If there is a systemic inflammatory 
response, it can be assumed that oral response, it can be assumed that oral 
iron will not be absorbediron will not be absorbed

Serum Serum ferritinferritin will not be useful in will not be useful in 
the decision regarding the use of iron the decision regarding the use of iron 
supplementationsupplementation

Iron stores are not the issueIron stores are not the issue
FerritinFerritin is an acute phase proteinis an acute phase protein



Evidence base for iron repletionEvidence base for iron repletion

13 13 evaluableevaluable RCTsRCTs
Heterogeneity & poor reporting of Heterogeneity & poor reporting of AEsAEs
Comparator = oral Fe or no FeComparator = oral Fe or no Fe
ConclusionsConclusions

Evidence base is awfulEvidence base is awful
Analysis unhelpfulAnalysis unhelpful



Oral Oral vsvs IV ironIV iron 
Comparative studiesComparative studies

Chronic kidney diseaseChronic kidney disease
Efficacy: IV>oral; IV works when oral failsEfficacy: IV>oral; IV works when oral fails

ObstetricsObstetrics
IV IV ≥≥ oral in oral in Hb, Hb, repletingrepleting stores, tolerancestores, tolerance

Inflammatory bowel diseaseInflammatory bowel disease
IV Fe > oral Fe + EPO (by 2 fold) IV Fe > oral Fe + EPO (by 2 fold) 

Autologous blood transfusionAutologous blood transfusion
IV > oral IV > oral –– no, units donated; with EPOno, units donated; with EPO



Obs Gynecol 2007

Hb >20 g/l Hb >30 g/l Hb >120 g/l

Oral Fe

IV Fe

n = 352



Obs Gynecol 2007

Hb >20 g/l Hb >30 g/l Hb >120 g/l

Oral Fe

IV Fe

n = 352

ComplianceCompliance
IV Fe    = IV Fe    = 98% (98% (95%CI:95%CI: 9696--100)100)
Oral Fe = Oral Fe = 84% (84% (95%CI:95%CI: 8080--88)88)



Gasche, C et al. Gut 2004;53:1190-1197

Oral Oral vsvs IV iron replacement IV iron replacement 
therapy in IBDtherapy in IBD
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Oral Oral vsvs IV iron replacement IV iron replacement 
therapy in IBDtherapy in IBD



4. Speed of repletion4. Speed of repletion

If intestinal absorption is normal, will IV Fe If intestinal absorption is normal, will IV Fe 
lead to faster rise in lead to faster rise in HbHb than oral Fe?than oral Fe?

Results variableResults variable
Oral Fe Oral Fe notnot reported to be faster than IV Fereported to be faster than IV Fe
Oral Fe = IV FeOral Fe = IV Fe
Oral Fe < IV FeOral Fe < IV Fe



Obs Gynecol 2007

Hb >20 g/l Hb >30 g/l Hb >120 g/l

Oral Fe

IV Fe

n = 352



5. Safety 5. Safety 
Theoretical basis for ironTheoretical basis for iron--related related AEsAEs

Oxidative stress Oxidative stress wworsen inflammationorsen inflammation
FeFe2+ 2+ + H+ H22OO2 2 →→ OHOH`̀ + OH+ OH-- + Fe+ Fe3+ 3+ (Fenton reaction)(Fenton reaction)

Promote growth and survival of Promote growth and survival of ferrophilicferrophilic
bacteria bacteria infectioninfection

Iron toxicity Iron toxicity 
Free iron overloading Free iron overloading transferrintransferrin (IV)(IV)

Chronic administration Chronic administration cardiac toxicity (IV)cardiac toxicity (IV)



5. Safety5. Safety 
Oral ironOral iron

Side effects Side effects –– up to 40% up to 40% -- mainly GImainly GI
DangersDangers

Exacerbate intestinal inflammationExacerbate intestinal inflammation
Localised GI ulceration if Localised GI ulceration if stenosisstenosis or or 
motility problemmotility problem
Black faeces Black faeces 

misinterpretationmisinterpretation
precludes colonoscopyprecludes colonoscopy



Van Wyk et al Obs Gynec 2007
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5. Safety5. Safety 
Intravenous ironIntravenous iron

Available preparations in AustraliaAvailable preparations in Australia
Iron Iron polymaltosepolymaltose ((FerrumFerrum H, H, FerrosigFerrosig))

TDI (total dose infusion)TDI (total dose infusion)
Virtually no published data on safety IVVirtually no published data on safety IV

Iron sucrose Iron sucrose ((VenoferVenofer))
100100--300 mg IV no > twice weekly300 mg IV no > twice weekly
Large body of data esp. from European experienceLarge body of data esp. from European experience
Excellent safety recordExcellent safety record
Anaphylaxis Anaphylaxis -- like henlike hen’’s teeths teeth
TGA approved indication TGA approved indication –– backstop when iron backstop when iron 
polymaltosepolymaltose not tolerated in CKDnot tolerated in CKD



Iron Iron polymaltosepolymaltose

Assumed to carry same risks as iron dextranAssumed to carry same risks as iron dextran

Infusion protocols Infusion protocols 
Adrenaline and steroid by the bedsideAdrenaline and steroid by the bedside
Doctor by the bedside for first 15 minutesDoctor by the bedside for first 15 minutes
‘‘Test doseTest dose’’ protocolprotocol
Prolonged infusion (~4 hours)Prolonged infusion (~4 hours)

Doctors fearful of its useDoctors fearful of its use



BHH  n=296

MH  n=78

FH n=27

Audit of inAudit of in--hospital safetyhospital safety 
of TDI (iron of TDI (iron polymaltosepolymaltose))

n = 401 (386 patients) over  2 years

Mean dose 1.3 g
Newnham et al IMJ 2006



SafetySafety
384 infusions (96%) uneventful384 infusions (96%) uneventful
Reaction noted in 17 (3.6%)Reaction noted in 17 (3.6%)

7 (1.7%) infusions ceased7 (1.7%) infusions ceased

No reactions in first 15 minutesNo reactions in first 15 minutes
No cases of anaphylaxisNo cases of anaphylaxis

3 infusions with 3 infusions with urticariaurticaria continued continued 
after administration of after administration of phenerganphenergan
and uneventfuland uneventful

Newnham et al IMJ 2006



Adverse eventsAdverse events
REACTION No. Infusion ceased

Rash 7 4
Chest pain 3 1

IV Site 3 -
Fever 2 -

Seizure 1 1
Nausea 1 1
TOTAL 17 7

Newnham et al IMJ 2006



PremedicationPremedication??

No No premedicationpremedication in 309 infusionsin 309 infusions
Adverse reaction in 11 (3.6%)Adverse reaction in 11 (3.6%)

PremedicationPremedication given in 92 infusionsgiven in 92 infusions
PhenerganPhenergan ±± hydrocortisonehydrocortisone
Adverse reaction in 6 (6.5%)Adverse reaction in 6 (6.5%)

Newnham et al IMJ 2006



ConclusionsConclusions

Well toleratedWell tolerated

Manageable adverse effectsManageable adverse effects

No evidence in No evidence in favourfavour of of 
premedicationpremedication

No need for RMO to be in attendanceNo need for RMO to be in attendance



After the infusion?After the infusion?

PI: PI: 
adverse events possible but infrequentadverse events possible but infrequent

Aim: Aim: 
to prospectively evaluate the week after to prospectively evaluate the week after 
50 consecutive infusions in 50 consecutive infusions in 
Gastroenterology patients Gastroenterology patients 



MethodsMethods

Telephone call at day 8Telephone call at day 8

Adverse reactions classified:Adverse reactions classified:
Mild Mild –– no limitations of daily activityno limitations of daily activity
Moderate Moderate -- limitation of daily activitieslimitation of daily activities
Severe Severe –– confined to bed or medical confined to bed or medical 
attention soughtattention sought



Adverse reactionsAdverse reactions

InfusionInfusion--associated associated 
2 minor2 minor

After dischargeAfter discharge
32 in 13 patients (26%)32 in 13 patients (26%)

8 severe8 severe
10 moderate10 moderate
14 mild14 mild

12 Day 0, 12 Day 1, 6 Day 212 Day 0, 12 Day 1, 6 Day 2
Duration 4 (1Duration 4 (1--8) days8) days



Adverse eventsAdverse events
Adverse reaction n (% 

reactions)
Severity

Mild Moderate Severe

headache 10 (31%) 3 4 3
nausea &/or 
vomiting

7 (22%) 2 3 2

chills and fevers 6 (19%) 2 2 2
arthralgia 4 (13%) 2 1 1
faintness 2 (6%) 2 0 0
rash 2 (6%) 2 0 0
dizziness 1 (3%) 1 0 0
Total 32 14 (44) 10 (31) 8 (25)



Adverse events Adverse events –– previous TDIprevious TDI

CurrentCurrent

PreviousPrevious

AEAE No AENo AE

AEAE 11 22

No AENo AE 33 1111



ImplicationsImplications
All transient without sequelae
Risk not related to dose
Risk even if no problems before



ImplicationsImplications
All transient without sequelae
Risk not related to dose
Risk even if no problems before

Alternative source of iron if mod-
severe reaction (iron sucrose)
Should not deter from use of IV route



Adverse events Adverse events –– Why?Why?

Symptoms generally consistent with Symptoms generally consistent with 
acute iron toxicityacute iron toxicity

Amount of free iron released from Amount of free iron released from 
iron iron polymaltosepolymaltose unpredictableunpredictable

quality of the product being used???quality of the product being used???
inherent with iron inherent with iron polymaltosepolymaltose????



The real worldThe real world



Audit at a general hospitalAudit at a general hospital

Patients over 2Patients over 2--
year periodyear period

n = 119n = 119
Median 77 years Median 77 years 
(range 18(range 18--99)99)
71% women71% women
Hb 87 (33Hb 87 (33--130) 130) g/lg/l

Anaemia

CVS

GI bleeding

Other 
medical

Surgical

Admission problem

Ahmad & Gibson IMJ 2006



Treatment given (or not)Treatment given (or not)
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Fe absorption? 
Non-compliant?Ahmad & Gibson IMJ 2006



Why?Why?

Correcting iron deficiency is not a priorityCorrecting iron deficiency is not a priority

Poor knowledge base about choicesPoor knowledge base about choices

No guidelinesNo guidelines

Draft guidelines Draft guidelines applied retrospectivelyapplied retrospectively



Proportion of patients managed Proportion of patients managed 
according to guidelinesaccording to guidelines

0
10
20
30
40
50
60
70
80
90

100

Anaemia CVS GIT bleed Other
medical

Surgical

%
 p

at
ie

nt
s

Ahmad & Gibson IMJ 2006



How to change management How to change management 
approachesapproaches

EducationEducation

Lead by exampleLead by example

Make it simpler to administer IV iron Make it simpler to administer IV iron 



IV iron IV iron –– making it simplermaking it simpler
Speed of infusion Speed of infusion –– faster?faster?

Experience of 90Experience of 90--120 min infusions120 min infusions

PremedicationPremedication –– omit?omit?
No benefit demonstratedNo benefit demonstrated

Remove the demand for doctor attendanceRemove the demand for doctor attendance
No value in doctor sitting with patient for first 15 minNo value in doctor sitting with patient for first 15 min

Dose Dose –– proper proper ““total dosetotal dose””??
1 g to 3 g = no apparent difference in 1 g to 3 g = no apparent difference in AEsAEs

Other administration methodsOther administration methods
Push IV Push IV –– 100 mg iron sucrose, iron 100 mg iron sucrose, iron polymaltosepolymaltose
HospitalHospital--inin--thethe--home home –– iron sucroseiron sucrose



ConclusionsConclusions 
Correcting iron deficiencyCorrecting iron deficiency

Clinical practiceClinical practice
Need to be more Need to be more ““ironiron--awareaware””
Need to be more Need to be more ““IV ironIV iron--awareaware””
Require agreed guidelines and more educationRequire agreed guidelines and more education

Choice of oral Choice of oral vsvs intravenous ironintravenous iron
Cost Cost –– oral iron cheaporal iron cheap
Efficacy Efficacy –– in favour of IV:in favour of IV:

Gut absorption Gut absorption –– cytokinecytokine--driven impairmentdriven impairment
Compliance Compliance –– poor for oral ironpoor for oral iron

Rapidity of effect Rapidity of effect –– IV may be fasterIV may be faster
SafetySafety

Oral iron not benignOral iron not benign
IV well tolerated; adverse effects transientIV well tolerated; adverse effects transient





Scenario Details Examples
A. Urgent 
attention to Hb 

Life-threatening 
anaemia ± ongoing 
large vol. blood loss

•Severe anaemia
•Anaemia and heart failure
•Anaemia and unstable angina
•Acute on chronic blood loss

B. Semi-urgent 
iron repletion

ID of immediate 
relevance to disease 
process or 
symptoms, and its 
correction likely to 
improve clinical 
problem

•Severe iron deficiency 
anaemia
• cardiac workload poorly 
tolerated (CCF, IHD)
•Ongoing loss of iron &/or 
poor iron absorption 
•Black stools unwanted 
•Require surgery ass with 
potential blood loss

C. Non-urgent 
iron repletion

Incidental ID noted with other conditions that 
would not be compromised by ID

Stratification by clinical scenario
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A. Urgent 
attention to Hb 
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•Require surgery ass with 
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iron repletion

Incidental ID noted with other conditions that 
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Stratification by clinical scenario

Oral iron or iron infusion (patient preference, 
efficiency of iron absorption, ……)
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