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A B S T R A C T

Background

Iron deficiency is a significant cause of deferral in people wishing to donate blood. If iron removed from the body through blood donation
is not replaced, then donors may become iron deficient. All donors are screened at each visit for low haemoglobin (Hb) levels. However,
some deferred blood donors do not return to donate. Deferred first-time donors are even less likely to return. Interventions that reduce
the risk of provoking iron deficiency and anaemia in blood donors will therefore increase the number of blood donations. Currently, iron
supplementation for blood donors is not a standard of care in many blood services. A systematic review is required to answer specific
questions regarding the eFicacy and safety of iron supplementation in blood donors.

Objectives

To assess the eFicacy and safety of iron supplementation to reduce deferral, iron deficiency and/or anaemia in blood donors.

Search methods

We ran the search on 18 November 2013. We searched Cochrane Injuries Group Specialised Register, CENTRAL, PubMed, MEDLINE (OvidSP),
EMBASE (OvidSP), CINAHL (EBSCO Host) and six other databases. We also searched clinical trials registers and screened guidelines
reference lists.

Selection criteria

Randomised controlled trials (RCTs) comparing iron supplementation versus placebo or control, oral versus parenteral iron
supplementation, iron supplementation versus iron-rich food supplements, and diFerent doses, treatment durations and preparations of
iron supplementation in healthy blood donors. Autologous blood donors were excluded.

Data collection and analysis

We combined data using random-eFects meta-analyses. We evaluated heterogeneity using the I2 statistic; we explored considerable

heterogeneity (I2 > 75%) in subgroup analyses. We carried out sensitivity analyses to assess the impact of trial quality on the results.
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Main results

Thirty RCTs (4704 participants) met the eligibility criteria, including 19 comparisons of iron supplementation and placebo or control; one
comparison of oral and parenteral iron supplementation; four comparisons of diFerent doses of iron supplementation; one comparison of
diFerent treatment durations of iron supplementation; and 12 comparisons of diFerent iron supplementation preparations.

Many studies were of low or uncertain methodological quality and therefore at high or uncertain risk of bias. We therefore rated the
quality of the evidence for our outcomes as moderate. There was a statistically significant reduction in deferral due to low haemoglobin
in donors who received iron supplementation compared with donors who received no iron supplementation, both at the first donation
visit aGer commencement of iron supplementation (risk ratio (RR) 0.34; 95% confidence interval (CI) 0.21 to 0.55; four studies; 1194
participants; P value < 0.0001) and at subsequent donations (RR 0.25; 95% CI 0.15 to 0.41; three studies; 793 participants; P value <
0.00001). Supplementation also resulted in significantly higher haemoglobin levels (mean diFerence (MD) 2.36 g/L; 95% CI 0.06 to 4.66;
eight studies; 847 participants, P value =0.04), and iron stores, including serum ferritin (MD 13.98 ng/mL; 95% CI 8.92 to 19.03; five studies;
640 participants; P value < 0.00001) and transferrin saturation (MD 3.91%; 95% CI 2.02 to 5.80; four studies; 344 participants; P value <
0.0001) prior to further donation. The diFerences were maintained aGer subsequent donation(s).

Adverse eFects were widely reported and were more frequent in donors who received iron supplementation (RR 1.60; 95% CI 1.23 to
2.07; four studies; 1748 participants; P value = 0.0005). Adverse eFects included constipation, diarrhoea, nausea, vomiting and taste
disturbances, and some participants stopped treatment due to side eFects.

Authors' conclusions

There is moderate quality evidence that rates of donor deferral due to low haemoglobin are considerably less in those taking iron
supplements compared with those without iron supplementation, both at the first donation visit and at subsequent donation. Iron-
supplemented donors also show elevated haemoglobin and iron stores. These beneficial eFects are balanced by more frequent adverse
events in donors who receive iron supplementation than in those who do not; this is likely to limit acceptability and compliance. The
long-term eFects of iron supplementation without measurement of iron stores are unknown. These considerations are likely to preclude
widespread use of iron supplementation by tablets. Blood services may consider targeted use of supplementation in those at greatest risk
of iron deficiency, personalised donation intervals and providing dietary advice.

P L A I N   L A N G U A G E   S U M M A R Y

The e6ects of iron supplementation on iron deficiency and deferral in blood donors

Iron deficiency can cause symptoms of tiredness. The interval between blood donations is set by independent regulators to minimise iron
deficiency in donors. Potential blood donors are screened each time they visit to give blood to see if they have iron deficiency. Donors
who do not pass this screening test and so cannot give blood are deferred and asked to delay giving blood, but many of these donors do
not return. If blood donors take iron tablets then the risk of becoming iron deficient may be reduced. However, the balance between the
benefits of giving iron and the possible side eFects is not clear. We have reviewed all the randomised trials testing the benefits of giving
blood donors iron. The evidence is current up to November 2013.

We found 30 randomised trials of iron supplementation in blood donors with a total of 4704 participants. We found that some of the studies
did not report details of their design very well and people in some of the studies leG the study early and did not contribute data. Combining
the results from four studies, we have shown that around 3% of donors who were given iron supplements were unable to give blood when
they next came to donate because the levels of iron in their blood were too low, compared with 10% of donors who did not take iron. More
than this, 4% of iron-supplemented donors were unable to give blood at any future donation due to low iron levels, compared with around
20% of donors not given iron supplementation.

However, 29% of donors who took iron tablets experienced side eFects compared with 17% of donors who were given dummy tablets.
Combined data from two studies showed that the iron-supplemented donors had nearly five times the chance of stomach upsets and
changes in their taste compared to donors who did not take these tablets.

Due to the issues around how reliable the studies were, the quality of evidence is moderate and these results could change with more
research.

Donors can benefit from iron tablets but the rate of side eFects is high, which means in practice that giving all donors iron tablets is unlikely
to be acceptable and we do not know whether giving iron causes extra problems over a long period of time. Blood services may target iron
supplementation at groups or individuals who are at risk of iron deficiency or may try to reduce deferral by adjusting donation intervals to
suit the donor's ability to give blood without becoming iron deficient or to give specific dietary advice to donors.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.   Iron supplementation for iron deficiency and/or anaemia in blood donors

Iron supplementation for iron deficiency and/or anaemia in blood donors

Patient or population: patients with iron deficiency and/or anaemia in blood donors
Settings: national blood services
Intervention: iron supplementation

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Control Iron supplementation

Relative effect
(95% CI)

No of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Study population1

105 per 1000 36 per 1000 
(22 to 58)

Low1

28 per 1000 10 per 1000 
(6 to 15)

High1

Low Hb deferral - at
first donation visit af-
ter commencement
of treatment

237 per 1000 81 per 1000 
(50 to 130)

RR 0.34 
(0.21 to 0.55)

1194
(4 studies)

⊕⊕⊕⊝

moderate 2
 

Study population1

199 per 1000 50 per 1000 
(30 to 81)

Low1

50 per 1000 12 per 1000 
(8 to 20)

Low Hb deferral - af-
ter multiple donation
visits

High1

RR 0.25 
(0.15 to 0.41)

793
(3 studies)

⊕⊕⊕⊝

moderate 2
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456 per 1000 114 per 1000 
(68 to 187)

Hb (g/L) - before fur-
ther donation 
Scale from: 123 to 152

The mean Hb (g/L) - be-
fore further donation in
the control groups was
135.2 g/L

The mean Hb (g/L) - before further do-
nation in the intervention groups was
2.36 higher 

(0.06 to 4.66 higher)3

  847
(8 studies)

⊕⊕⊕⊝

moderate 4
 

Hb (g/L) - after subse-
quent donation(s) 
Scale from: 127.3 to
129

The mean Hb (g/L) - after
subsequent donation(s) in
the control groups was
127.8 g/L

The mean Hb (g/L) - after subsequent
donation(s) in the intervention groups
was
6.37 higher 

(2.36 to 10.39 higher)3

  406
(3 studies)

⊕⊕⊕⊝

moderate 5
 

Serum ferritin (ng/
mL) - before further
donation 
Scale from: 12.9 to
57.8

The mean serum ferritin
(ng/mL) - before further
donation in the control
groups was
21.1 ng/mL

The mean serum ferritin (ng/mL) - be-
fore further donation in the interven-
tion groups was
13.98 higher 

(8.92 to 19.03 higher)3

  640
(5 studies)

⊕⊕⊕⊝

moderate 6
 

Serum ferritin (ng/
mL) - after subse-
quent donation(s) 
Scale from: 18 to 19

The mean serum ferritin
(ng/mL) - after subse-
quent donation(s) in the
control groups was
18.6 ng/mL

The mean serum ferritin (ng/mL) - af-
ter subsequent donation(s) in the in-
tervention groups was
9.01 higher 
(5.76 to 12.25 higher)

  619
(3 studies)

⊕⊕⊕⊝

moderate 7
 

Adverse effects (any) 171 per 1000 274 per 1000 
(210 to 354)

RR 1.6 
(1.23 to 2.07)

1748
(4 studies)

⊕⊕⊕⊝

moderate 8
 

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; Hb: haemoglobin; RR: risk ratio

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Control risks will depend on study-specific low haemoglobin deferral thresholds. Low and high control risks correspond to the minimum and maximum control risks in the
included studies.
2Most of the information is from studies with an unclear risk of bias. All but one study had a high risk of attrition bias and two studies were partially commercially funded. Potential
limitations are likely to lower confidence in the estimate of the eFect.
3The range of scores is based on the lowest and highest estimate of the scores in the control groups in individual trials.
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4Most of the information is from studies with an unclear risk of bias. Four studies had a high risk of attrition bias, one study received assistance with data analysis from suppliers
of the iron supplementation and one study did not blind participants. Potential limitations are likely to lower confidence in the estimate of the eFect.
5Most of the information is from studies with an unclear risk of bias. All studies had a high risk of attrition bias. Potential limitations are likely to lower confidence in the estimate
of the eFect.
6Most of the information is from studies with an unclear risk of bias. Two studies had a high risk of attrition bias and one study was partially commercially funded. Potential
limitations are likely to lower confidence in the estimate of the eFect.
7Most of the information is from studies with an unclear risk of bias. All studies had a high risk of attrition bias and one study was partially commercially funded. Potential
limitations are likely to lower confidence in the estimate of the eFect.
8Most of the information is from studies with an unclear risk of bias. Two studies had a high risk of attrition bias. Potential limitations are likely to lower confidence in the estimate
of the eFect.
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B A C K G R O U N D

Description of the condition

Red blood cells are donated, tested and administered on an
industrial scale. In the United Kingdom, in England and North
Wales, NHS Blood and Transplant (NHSBT) collects around 1.9
million red cell donations per annum (NHSBT 2013). Meeting the
blood requirements of health services is becoming increasingly
diFicult because of changes in attitudes in society to donation.
DiFiculties in meeting demands are compounded by the short
supply of particularly useful blood groups such as O rhesus
negative, found in 7% of the population, as well as the need to
provide blood of specific blood group types in patients who have
developed multiple or widely reactive antibodies. This current
trend of declining rates of blood donation, combined with an
increase in the requirement for blood components, is likely to
continue in coming years (Seifried 2011).

Healthy blood donors can donate whole blood (a standard single
red cell unit - approximately 450 mL - collected manually), a
double-dose of red cells (two red cell units collected by machine
in a process termed apheresis) and platelets (referred to as
plateletpheresis). To be able to donate, blood donors have to
answer a number of questions regarding their lifestyle, health, risk
of infection and travel prior to donation (donor health check - DHC),
as well as exceed minimum physical requirements such as weight
and haemoglobin (Hb) level. Donors with major illness, recent
cold, fever, infection, gastrointestinal upset or who are generally
feeling unwell are deferred from donating. Iron deficiency remains
a significant cause of morbidity in the general population and in
blood donors (Baart 2011). Up to 5% of new donors cannot be
accepted because of low haemoglobin levels and iron deficiency
may be responsible for the deferral of a similar percentage of
regular donors.

Blood donation removes 250 mg of iron from the body and there is
considerable individual variation in body stores of iron, in dietary
iron and in the intrinsic capacity to absorb and utilise dietary
iron. If this iron is not replaced, then donors may become iron
deficient or develop frank iron-deficiency anaemia. NHSBT and
other blood services have a duty of care for blood donors, to ensure
that harmful eFects of donations are avoided. The period since
the last donation is inversely associated with the risk of deferral
due to low haemoglobin (Baart 2011). Lower limits for donation
intervals are set to minimise iron deficiency in repeat blood donors.
Furthermore, all donors are screened for low haemoglobin levels.
Failing to pass the haemoglobin screening test from a fingerprick
sample of blood corresponding to an haemoglobin level of 135 g/
L for males or 125 g/L for females (in the United Kingdom) leads
to 'deferral' (i.e. at least temporary rejection from blood donation)
(Blood Safety and Quality Regulations 2005). A further appointment
to donate is arranged aGer the normal inert-donation interval,
currently 16 weeks for women and 12 weeks for men in England, to
allow donors to replenish their iron stores.

Although these safeguards to protect donors are essential, they
can have an adverse eFect on future donor behaviour. We know
that deferral is associated with donor non-return, especially among
first-time donors (Custer 2007). Moreover, increasingly rigorous
donor selection criteria, combined with demographic changes,
have reduced the numbers of first-time donors. It is therefore
essential not only to minimise unnecessary deferral, but also to

reduce the risk of provoking iron deficiency or anaemia in order to
optimise the number of blood donors and donations.

A number of markers of iron deficiency have been studied
in existing Cochrane reviews, both of iron stores (ferritin) and
circulating iron and iron available for erythropoiesis (serum
iron, total iron binding concentration (TIBC) and % transferrin
saturation). Haemoglobin levels and measures of iron deficiency
fall in regular blood donors, particularly in pre-menopausal women
(Alvarez-Ossorio 2000; Finch 1977; Milman 1996; Skikne 1984;
Worwood 1993). Currently, iron supplementation for blood donors
is not a standard of care in NHSBT. Interestingly, there is some
evidence from existing randomised controlled trials (RCTs) of
improvement of exercise tolerance, mood disturbance and restless
legs syndrome aGer treatment of iron-deficient but non-anaemic
adults (Earley 2009; Grote 2009). However, there are at present no
formal systematic reviews of the benefits of iron supplementation
interventions in terms of improved haemoglobin, iron status,
subjective symptoms of fatigue or mood disturbance or cognitive
function in blood donors or, of crucial interest to the blood services,
of their deferral for low haemoglobin at the next attendance
at donor clinics, nor of the adverse eFects and costs of these
supplementation strategies.

In spite of medical, logistic and even ethical problems that may
be faced in implementing a programme of iron supplementation
for blood donors, a pragmatic review of the benefits and costs
for the donor and the blood service is essential to inform policy.
A systematic review has been undertaken to answer the specific
questions of the eFicacy and safety of iron supplementation in
blood donors in preventing a fall in haemoglobin, improving iron
stores and reducing systemic, neurological or cognitive symptoms
in donors.

Description of the intervention

Iron supplementation interventions aim to increase iron stores
in blood donors. Iron stores are regulated through absorption of
iron and so interventions either directly or indirectly increase iron
available for absorption. Interventions may be in the form of dietary
advice to increase the amount of iron-rich food or in the form of
oral iron supplementation, such as iron salts. There are a variety of
formulations with diFerent side eFect profiles in diFerent people.
It is also possible to give parenteral (intravenous or intramuscular)
iron if iron is poorly absorbed. However, this is unlikely to be an
intervention used for blood donors due to a variety of reasons.

How the intervention might work

Iron supplementation interventions aim to increase iron stores in
blood donors by increasing iron available for absorption.

Why it is important to do this review

This review is important as maintaining the supply and health of
blood donors is imperative for health services. The role of iron
supplementation in maintaining the health of donors and their
ability to donate is poorly understood and the available evidence
has not been synthesised. A systematic review of the current
evidence of the eFicacy and safety of iron supplementation in
blood donors is crucial to inform future trials and policy of iron
supplementation in donors.

Oral or parenteral iron supplementation to reduce deferral, iron deficiency and/or anaemia in blood donors (Review)
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O B J E C T I V E S

To assess the eFicacy and safety of iron supplementation to reduce
deferral, iron deficiency and/or anaemia in blood donors.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised controlled trials (RCTs).

Types of participants

Healthy prospective first-time or repeat blood donors: whole blood
donors (standard one unit collection), double-dose red cell donors
and platelet donors (referred to as plateletpheresis). Autologous
blood donors (donation of blood for the donor's own use) were
excluded.

Types of interventions

• Iron supplementation versus placebo/control.

• Iron supplementation: oral versus parenteral iron
supplementation.

• Iron supplementation versus iron-rich food supplements
(fortified foods with a quantifiable amount of iron).

• Iron supplementation, dose A versus iron supplementation,
dose B.

• Iron supplementation, treatment duration A versus iron
supplementation, treatment duration B.

• Iron supplementation, preparation A versus iron
supplementation, preparation B.

Types of outcome measures

Primary outcomes

Risk ratio of deferral of blood donors (number of prospective blood
donors who are at least temporarily rejected from blood donation)
due to low haemoglobin.

The low haemoglobin deferral threshold diFers across studies
according to the population and sex of the donor studied (see
Characteristics of included studies).

Secondary outcomes

• Mean levels of haemoglobin (Hb), mean cell volume (MCV), other
blood indices and iron stores before further donations.

• Mean levels of Hb, mean cell volume (MCV), other blood indices
and iron stores aGer subsequent donations.

• Health-related quality of life, especially changes in cognitive
function, 'mood' disturbances, aerobic power, fatigue score,
physical activity.

• Adverse eFects from interventions received.

• Compliance.

Analysis of blood indices were restricted to Hb, MCV, serum ferritin,
serum or plasma iron, total iron binding capacity (TIBC) and
transferrin saturation. We noted other reported blood indices and
described these in the Characteristics of included studies tables.

Search methods for identification of studies

The SRI's Information Specialist (CD) formulated the search
strategies in collaboration with the Cochrane Injuries Group.

In order to reduce publication and retrieval bias we did not restrict
our search by language, date or publication status.

Electronic searches

We searched the following for RCTs and systematic reviews:

• Cochrane Injuries Group Specialised Register (December 2013)
(Appendix 1);

• CENTRAL (Cochrane Central Register of Controlled Trials (2013,
Issue 10) (Appendix 1);

• PubMed (epublications only) (Appendix 2);

• MEDLINE (OvidSP) (1948 to 18 November 2013) (Appendix 3);

• EMBASE (OvidSP) (1974 to 18 November 2013) (Appendix 4);

• CINAHL (EBSCO Host) (1982 to 18 November 2013) (Appendix 5);

• British Nursing Index and Archive (1985 to 18 November 2013)
(Appendix 6);

• Transfusion Evidence Library (1980 to 18 November 2013)
(Appendix 7);

• LILACS (1982 to 18 November 2013) (Appendix 8);

• IndMed (1985 to 18 November 2013) (Appendix 9);

• KoreaMed (1997 to 18 November 2013) (Appendix 10);

• PakMediNet (1995 to 18 November 2013) (Appendix 11);

• Web of Science Conference Proceedings Citation Index-Science
(CPCI-S) (1990 to 18 November 2013) (Appendix 12).

We searched the following clinical trials registers:

• ClinicalTrials.gov (www.clinicaltrials.gov) (18 November 2013);

• ISRCTN Register (18 November 2013);

• WHO International Clinical Trials Registry Platform (http://
apps.who.int/trialsearch/) (18 November 2013);

• UMIN-CTR Japanese Clinical Trials Registry (http://
www.umin.ac.jp/ctr/) (18 November 2013);

• Hong Kong Clinical Trials Registry (http://
www.hkclinicaltrials.com/) (18 November 2013).

Search strategies used to search the registers are listed in Appendix
13.

In MEDLINE we combined the search strategy with the Cochrane
highly sensitive filter for identifying RCTs, as detailed in Chapter 6
of the Cochrane Handbook for Systematic Reviews of Interventions
(Lefebvre 2011). We combined searches in EMBASE and CINAHL
with adaptations of the relevant SIGN RCT filters (http://
www.sign.ac.uk/methodology/filters.html).

Two of the ongoing trial databases listed in the protocol (the
Chinese Clinical Trials Registry and the Sri Lanka Clinical Trials
Registry) are now included within the WHO ICTRP database.

Oral or parenteral iron supplementation to reduce deferral, iron deficiency and/or anaemia in blood donors (Review)
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Searching other resources

Handsearching of reference lists

We checked references of all identified trials, relevant review
articles and current treatment guidelines for further literature.
These searches were limited to the 'first-generation' reference lists.

Data collection and analysis

Selection of studies

One review author, Carolyn Doree (CD), initially screened all search
hits for relevance against the eligibility criteria and discarded all
those that were clearly irrelevant. ThereaGer two other authors
(GS and SF) independently screened all the remaining hits (titles,
abstracts and full text) for relevance against the full eligibility
criteria. We retrieved full-text papers for all those references for
which a decision of eligibility could not be made from title and
abstract alone. Where possible, we sought further information from
the authors where articles contained insuFicient data to make
a decision about eligibility. We resolved diFerences of opinion
through discussion and consensus, where necessary with reference
to a third author, David Roberts (DR). We have detailed studies
which did not meet our eligibility criteria in the 'Characteristics of
excluded studies' table.

Data extraction and management

Two review authors (GS and SF) independently extracted data onto
customised forms. We piloted these forms with two included RCTs;
we made subsequent changes to the data extraction form where
appropriate and agreed by both authors. Throughout the data
extraction process we resolved any disagreements by consensus.
If agreement could not be met, we consulted a third author
(DR). The review authors were not blinded to names of authors,
institutions, journals or the outcomes of the trials. We translated
papers requiring translation into English prior to data extraction.

Where data were reported graphically and we considered graphs
to be of suFicient quality, two authors (GAS, SAF) estimated values
from the graph and used the average value across both estimates.

Several studies reported outcomes separately for males and
females. In these studies, we combined data for males and females
to enable comparisons with other studies.

Assessment of risk of bias in included studies

Two review authors (GS and SF) independently assessed all
included studies for possible risk of bias and made explicit
judgements about whether studies were at risk of bias according to
the criteria given in the Cochrane Handbook for Systematic Reviews
of Interventions (Higgins 2011). We assessed the design, conduct
and analysis of the trial using a three-point scale: low risk of bias,
high risk of bias or unclear. To assess risk of bias, the authors
included the following questions in the 'Risk of bias' table for each
included study:

• Was the allocation sequence adequately generated?

• Was allocation adequately concealed?

• Was knowledge of the allocated intervention adequately
prevented (i.e. blinded) throughout the study?

• Were incomplete outcome data adequately addressed for every
outcome?

• Were reports of the study free of selective outcome reporting?

• Was the study apparently free of other problems that could put
it at risk of bias?

We explored the impact of the level of bias by undertaking
sensitivity analyses (see Sensitivity analysis).

In many of the included studies, reporting of randomisation and
blinding methods used was poor. Several studies reported only
that the trial was "double-blind". We interpreted "double-blind"
in the context of iron supplementation trials as an indication that
the participants (but not necessarily the outcome assessors) were
blinded, and have classified such studies as having a low risk of
performance bias. Use of a placebo was not considered suFicient
alone to indicate blinding of participants.

Measures of treatment e6ect

Dichotomous outcomes are presented as risk ratios (RR) with 95%
confidence intervals (CI). For continuous outcomes, we recorded
the mean and standard deviation. For continuous outcomes
measured using the same scale, the eFect measure is the mean
diFerence (MD) with 95% CI.

Unit of analysis issues

Within each comparison of interventions of this review, for studies
with more than two treatment arms, we avoided multiple pairwise
comparisons of treatment groups by pooling treatment groups as
appropriate. For dichotomous variables, we summed count data
across groups and for continuous variables, we calculated the
mean and standard deviation of the combined group from the
mean and standard deviations of each subgroup.

Thus, for the comparison of iron supplementation versus placebo,
we combined multiple iron supplementation trial arms for an
overall comparison with the control or placebo arm. Similarly,
in the comparison of diFerent iron preparations, we combined
diFerent doses of an identical preparation for comparison with an
alternative iron preparation.

For studies in which results were reported separately for males
and females, we combined these data for the main analyses.
We converted standard errors, P values and confidence intervals
to standard deviations where necessary. We excluded studies in
which continuous variables were reported as medians or geometric
means without a measure of variation from the analysis.

We undertook conversion of units of total iron from µmol/L to µg/
dL using 1 µg/dL = 0.179 µmol/L where necessary to allow meta-
analysis across studies reporting outcome values using diFerent
units.

Dealing with missing data

In view of the time that had elapsed since publication of the
majority of studies, we made no attempt to contact individual study
authors or institutions regarding missing data. We recorded the
number of patients lost to follow-up for each trial as unexplained
or analysed undocumented diFerences between the number of
patients randomised and the number of patients, and incorporated
this into the assessment of risk of bias. Our preferred analysis was
intention-to-treat (ITT), but where insuFicient data were presented
in the included studies, we used per-protocol analysis. Studies

Oral or parenteral iron supplementation to reduce deferral, iron deficiency and/or anaemia in blood donors (Review)
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which performed ITT analyses are shown in the Characteristics of
included studies tables.

Assessment of heterogeneity

We assessed statistical heterogeneity of treatment eFects between

trials using Chi2 tests with a significant level at P < 0.1. We used

the I2 statistic to quantify the amount of possible heterogeneity

(where I2 > 30% denotes moderate heterogeneity and I2 > 75%
denotes considerable heterogeneity). We assessed uncertainty in

I2 values with 95% confidence intervals calculated using the test
based method (Higgins 2002). We explored potential causes of
heterogeneity by sensitivity and subgroup analyses.

We assessed clinical heterogeneity based on individual study
characteristics (e.g. by examining diFerences in study quality, in the
donation history and donor characteristics, and in the definition or
measurement of outcomes of each study).

Assessment of reporting biases

We made every eFort to identify unpublished studies through
searching of conference abstracts and ongoing trial databases
as described in the Search methods for identification of studies.
We intended to assess publication bias using funnel plots but
the number of included studies was lower than the minimum
suggested for evaluation of funnel plot asymmetry for all outcomes
(Higgins 2011), therefore formal assessment of publication bias was
not possible.

Data synthesis

We performed meta-analyses using Review Manager soGware
(RevMan 2012). We had intended to carry out meta-analyses using
fixed-eFect models initially. However, in view of the diFerences
in study participants (first-time donors, repeat donors, deferred
donors) in the included studies and the likely heterogeneity
between these groups, we used random-eFects models for all
meta-analyses.

We assessed the dichotomous outcome of rate of low Hb deferral
at the first post-treatment donation visit as well as aGer multiple
post-donation visits (i.e. the final visit over study period) and
cumulatively over all donation visits during the study period.

Few studies reported continuous outcomes as mean change from
baseline values and therefore we compared endpoint (follow-up)
values for all comparisons, with the exception of one study (Borch-
Iohnsen 1993), in which no endpoint values were reported. Data
from this study were reported graphically with no measures of
variation and therefore were not analysed. We assessed continuous
outcomes at the first post-donation visit prior to donation, and aGer
post-treatment donation or donations. We excluded one study in
which measurements were taken at the first post-treatment visit as

it was unclear whether the measurement was taken prior to or aGer
donation (Blot 1980).

As well as the quantitative synthesis described above, we made an
overall interpretation of the data based on a qualitative summary
of the included studies.

We produced a 'Summary of findings' table using the GRADE
profiler, as suggested in the Cochrane Handbook for Systematic
Reviews of Interventions (Schünemann 2011).

Subgroup analysis and investigation of heterogeneity

We investigated heterogeneity by visual inspection of forest plots
and by formal subgroup analyses by sex for the comparison of
iron supplementation versus placebo by comparing outcomes
between male- and female-specific studies as well as sex-specific
results reported within individual studies. We included one study of
predominantly (98.8%) male participants as a male-specific study
in subgroup analyses of sex (Radtke 2004b). The number of studies
for all other comparisons precluded subgroup analysis.

Sensitivity analysis

We assessed the robustness of findings for the primary outcome,
risk ratio of low Hb deferral and for Hb and serum ferritin levels
using sensitivity analysis, including only those trials at low risk of
performance bias, and including only those trials in which 25% or
less of randomised participants were lost to follow-up.

R E S U L T S

Description of studies

Results of the search

Searches of electronic databases carried out in April 2011 and
updated in May 2013 and November 2013 identified a total of
1951 references. Removal of duplicates resulted in 1032 references,
which two review authors (GAS, SAF) screened independently in
duplicate. We resolved discrepancies through discussion with a
third review author (DR). Initial screening of these 1032 references
for eligibility against the inclusion criteria excluded a further 964
references. Of the remaining 68 references, we excluded 21 aGer
closer inspection of the full text showed that they did not fully
meet the eligibility criteria (as described in the Characteristics of
excluded studies). Eight additional references describing seven
independent trials met the inclusion criteria but did not report
suFicient data for inclusion; details are given in Studies awaiting
classification). One other reference described a trial protocol
(see Characteristics of ongoing studies). Searches of ongoing trial
databases resulted in 33 ongoing trials for screening, six of which
were unpublished trials relevant to this review and are included as
ongoing studies. Study classification is summarised by a PRISMA
flow diagram (Figure 1).
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Figure 1.   PRISMA study flow diagram.
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Figure 1.   (Continued)

 
Included studies

A total of 38 references (31 full papers and seven conference
abstracts) describing 30 independent trials met the inclusion
criteria. In one study, participants were stratified into two
subgroups according to serum ferritin levels and each of the
two treatments was randomised within both subgroups. For
the purposes of this review, we treated these two independent
participant subgroups as two separate trials (Mackintosh
1988_HSF; Mackintosh 1988_LSF).

Studies were carried out worldwide, including seven studies from
the United States (Brittenham 1996; Cable 1988; Devasthali 1991;
Gordeuk 1987a; Gordeuk 1987b; Gordeuk 1990; Simon 1984), six
from Sweden (Birgegard 2010; Ehn 1968; Frykman 1994; Lieden
1975; Lindholm 1981; Rybo 1971), four from South Africa (Jacobs
1993; Jacobs 2000; Mackintosh 1988_HSF; Mackintosh 1988_LSF),
three from Germany (Busch 1972; Radtke 2004a; Radtke 2004b),
three from Switzerland (Bucher 1973; Buzi 1980; Waldvogel 2012),
two from Iran (Maghsudlu 2008; Mirrezaie 2008), two from Norway
(Borch-Iohnsen 1993; Rosvik 2010) and one each from France (Blot
1980), Italy (Landucci 1987) and Thailand (Linpisarn 1986).

Seven references describing six independent studies required
translation into the English language (Blot 1980; Bucher 1973;
Busch 1972; Buzi 1980; Ehn 1968; Lindholm 1981).

Participants

Six studies were of male donors only (Ehn 1968; Lieden 1975;
Lindholm 1981; Linpisarn 1986; Mackintosh 1988_HSF; Mackintosh
1988_LSF), and in a further study 98.8% of participants were
male (Radtke 2004b). Eleven studies included only females (Borch-
Iohnsen 1993; Brittenham 1996; Cable 1988; Devasthali 1991;
Gordeuk 1987a; Gordeuk 1987b; Gordeuk 1990; Maghsudlu 2008;
Mirrezaie 2008; Simon 1984; Waldvogel 2012); eight of these were
studies of women who were menstruating or of child-bearing age
(Borch-Iohnsen 1993; Devasthali 1991; Gordeuk 1987a; Gordeuk
1987b; Gordeuk 1990; Maghsudlu 2008; Mirrezaie 2008; Waldvogel
2012). Of the remaining 12 studies, five reported results separately
for male and female donors (Birgegard 2010; Frykman 1994; Radtke
2004a; Rosvik 2010; Rybo 1971), six reported results pooled across
male and female donors (Blot 1980; Bucher 1973; Busch 1972; Buzi
1980; Jacobs 1993; Landucci 1987), and one study did not specify
the sex of the participants (Jacobs 2000). In studies of male and
female donors, the percentage of male participants ranged from
3.1% to 71.2%.

With the exception of those studies of women of child-bearing age,
only two studies reported an age restriction on participants, which
was from 18 to 56 years (Landucci 1987), and from 18 to 25 years
(Lieden 1975). Participants in a third study were exclusively military
service recruits (Ehn 1968).

Studies included both regular/repeat and first-time donors.
Thirteen studies recruited regular donors, defined as having
donated at least five donations in the previous two years (Birgegard
2010), at least four donations (Mackintosh 1988_HSF; Mackintosh
1988_LSF), or two donations (Mirrezaie 2008) in the past year, with
a median of three (range 0 to 21) previous donations over their
lifetime (Maghsudlu 2008), or with an undefined donation history
(Blot 1980; Borch-Iohnsen 1993; Brittenham 1996; Frykman 1994;
Radtke 2004a; Radtke 2004b; Rybo 1971; Simon 1984). Donors in
six studies had made at least one previous donation (Gordeuk
1987a; Gordeuk 1990; Landucci 1987 Lindholm 1981; Linpisarn
1986; Rosvik 2010), or included a majority (89%) of repeat donors
(Waldvogel 2012). Only two studies recruited participants with no
previous history of donation (Ehn 1968; Lieden 1975); the donation
history was unknown in two studies (Bucher 1973; Busch 1972).
Five studies were of deferred donors with Hb < 130 g/L (Buzi 1980),
haematocrit < 35% (Devasthali 1991), low haematocrit (Gordeuk
1987b), or failing a copper sulphate test at enrolment (Jacobs 1993;
Jacobs 2000), or donors deferred at their previous visit (Cable
1988).

Interventions

Nineteen studies included two trial arms, which included
comparisons of iron supplementation versus placebo (Cable 1988;
Gordeuk 1990; Linpisarn 1986; Maghsudlu 2008; Mirrezaie 2008;
Radtke 2004b; Waldvogel 2012), or no iron supplementation
(Brittenham 1996; Blot 1980; Rosvik 2010), oral versus parenteral
iron supplementation (Birgegard 2010), diFerent doses of the same
iron preparation (Lieden 1975), and diFerent preparations of iron
supplementation (Borch-Iohnsen 1993; Buzi 1980; Devasthali 1991;
Frykman 1994; Gordeuk 1987b; Landucci 1987; Lindholm 1981).

In one report, participants were stratified according to serum
ferritin levels and two independent trials were carried out,
comparing iron supplementation with placebo (Mackintosh
1988_HSF; Mackintosh 1988_LSF).

Seven studies involved three trial arms, of two diFerent iron
preparations versus a placebo (Busch 1972; Gordeuk 1987a; Rybo
1971), two diFerent doses of iron supplementation versus placebo
(Ehn 1968; Radtke 2004a), iron supplementation and/or vitamin C
(Simon 1984), and iron supplementation versus two doses of an
alternative iron preparation (Jacobs 1993).

One four-arm study compared diFerent durations of iron
supplementation or placebo, administered in vials, with iron
supplementation administered in sachets at the full dose or
replaced with placebo for the latter part of the trial (Bucher 1973);
a second four-arm study compared iron supplementation with two
diFerent levels of glycerophosphate and with an alternative iron
preparation (Jacobs 2000).

Oral or parenteral iron supplementation to reduce deferral, iron deficiency and/or anaemia in blood donors (Review)
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From these studies, we were able to include 19 comparisons of
iron supplementation and placebo or control; one comparison
of oral and parenteral iron supplementation; four comparisons
of diFerent doses of iron supplementation; one comparison of
diFerent durations of iron supplementation; and 12 comparisons of
diFerent iron preparations.

Iron preparations included carbonyl or elemental iron, ferrous
compounds (ferrous sulphate, ferrous carbonate, ferrous
gluconate, ferrous glycine, ferrous fumarate, ferrous sulphate
heptahydrate) and ferric compounds (ferric polymaltose, ferric
protein succinylate, ferric sucrose, ferric glycerophosphate). The
dose and duration of iron supplementation varied greatly across
studies; from 50 mg ferrous sulphate three times daily for seven
days, to 100 mg ferrous carbonate daily for one year (Lieden 1975).
Four studies described iron preparations which included vitamin
C (Blot 1980; Borch-Iohnsen 1993; Busch 1972; Simon 1984). Full
details of the interventions in each trial are given in Table 1.

Outcomes

The duration of follow-up varied greatly between studies. Ten
studies reported outcomes aGer up to five donations subsequent
to the administration of iron supplementation (Birgegard 2010;
Brittenham 1996; Cable 1988; Ehn 1968; Lieden 1975; Lindholm
1981; Maghsudlu 2008; Radtke 2004a; Radtke 2004b; Simon 1984).
In two studies, it was unclear whether any donations following
treatment had taken place at the time of follow-up (Blot 1980;
Frykman 1994). Eighteen studies measured outcomes before any
further donations. Time points ranged from a mean of eight days
(Rosvik 2010) to 16 weeks (Devasthali 1991; Gordeuk 1987b), with a
median follow-up time before further donation of 56 days.

The primary outcome of this review, risk ratio of low Hb deferral,
was reported in only eight studies (Bucher 1973; Cable 1988;
Gordeuk 1990; Lieden 1975; Lindholm 1981; Maghsudlu 2008;
Radtke 2004a; Radtke 2004b). Haemoglobin and serum ferritin
levels were widely reported; other reported blood indices included
mean cell/corpuscular volume (MCV), serum or plasma iron, total
iron binding capacity (TIBC) and transferrin saturation. Health-
related quality of life measures were poorly reported; only two

studies included measures of physical activity and fatigue (Ehn
1968; Waldvogel 2012), and no studies reported measures of
mood disturbance or cognitive function. The majority of studies
described adverse eFects. Reported outcomes (including those not
considered in this review) and endpoints in individual studies are
shown in Table 1.

Excluded studies

We excluded 20 studies described in 21 references from the review
following full-text assessment against the eligibility criteria (see
Characteristics of excluded studies). In summary, three studies
included a single treatment arm, two studies allocated treatment
without randomisation, in two studies randomisation of treatment
could not be confirmed, three studies were of short-term iron
absorption levels, one study randomised vitamin C dose with
all participants receiving identical iron supplementation, two
observational studies included no iron supplementation, two
studies were of non-donors, one study was of plasmapheresis
donors, one study reported results for both blood donors and
non-donors combined, one study was a commentary on iron
deficiency in blood donors, one study administered erythropoietin
to autologous blood donors and one study was no longer available
in print.

Risk of bias in included studies

Two review authors independently assessed risk of bias for each
study using the criteria outlined in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). Disagreements
were restricted to where one review author deemed risk of bias as
unclear rather than high or low and were mainly concerned with
the interpretation of "double-blind" (see Assessment of risk of bias
in included studies). We resolved all disagreements by discussion
and with further reference to the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2011).

Overall, the risk of bias varied from low to high, with the majority
of studies being unclear as to their quality (see Characteristics of
included studies). This was mainly due to the age of the studies,
with more recent studies using more rigorous methodologies. A
summary of the risk of bias is shown in Figure 2.
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Figure 2.   'Risk of bias' summary: review authors' judgements about each risk of bias item for each included study.
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Figure 2.   (Continued)

 
Allocation

Of the 30 included studies, we assessed only seven as having a low
likelihood of selection bias (Birgegard 2010; Jacobs 1993; Mirrezaie
2008; Radtke 2004a; Radtke 2004b; Simon 1984; Waldvogel 2012).
In these studies, treatment allocation was randomised using web-
based systems, computer-generated charts (n = 2), random block
design (n = 3) and participant choice of randomised cards in
envelopes. The risk of selection bias in 23 studies was unclear as
none reported their method of randomisation.

No method for concealment of allocation was reported in 23
studies. In seven studies, two did not conceal allocation (Jacobs
2000: Rosvik 2010), and one used computer-generated charts
(Jacobs 1993); we assessed these as having a high risk of selection
bias. We assessed four studies as being of low risk due to the use
of code-marked prescriptions (Lindholm 1981; Rybo 1971; Simon
1984; Waldvogel 2012).

Blinding

There was no blinding of participants in six of the studies so
we considered these to have a high risk of performance bias
(Birgegard 2010; Blot 1980; Borch-Iohnsen 1993; Jacobs 1993;
Jacobs 2000; Rosvik 2010). Eleven studies gave no indication of
participant blinding so we recorded them as having an unclear risk.
Of the 13 studies assessed as low risk, nine stated the studies as
being double-blind, either with the use of a placebo (Busch 1972;
Gordeuk 1987a; Gordeuk 1987b; Gordeuk 1990; Mirrezaie 2008), or
assumed to include participant blinding without explicitly stating
so (Devasthali 1991; Frykman 1994; Radtke 2004a; Radtke 2004b);
four used coded bottles for the prescriptions (Lindholm 1981; Rybo
1971; Simon 1984; Waldvogel 2012).

Only three of the 30 studies described any blinding of the outcome
assessment and we rated them as low risk (Lindholm 1981: Simon
1984; Waldvogel 2012); we classified the remainder as unclear risk.

Incomplete outcome data

We investigated the completeness of data and have described the
reasons for attrition or exclusion where reported for each included
study and whether missing data were balanced across groups.
We rated 10 studies as being low risk (Birgegard 2010; Borch-
Iohnsen 1993; Gordeuk 1987b; Landucci 1987; Lindholm 1981;
Mackintosh 1988_HSF; Mackintosh 1988_LSF; Radtke 2004b; Rybo
1971; Waldvogel 2012), two were of unclear risk (Brittenham 1996;
Ehn 1968), and the remainder had high risk of attrition bias, with
a diFerence in missing data of greater than 5% between treatment
arms, a high rate of loss to follow-up or, in one case, because the
number of participants randomised to each arm was not reported
(Bucher 1973).

Selective reporting

All of the pre-specified outcomes published in the protocol for the
Waldvogel 2012 study were reported, and we deemed this study
to have a low risk of bias. A high risk of bias was associated with
one study, in which the authors failed to report three pre-specified
outcomes of interest (Lindholm 1981). In all 29 remaining studies,
where all outcomes listed in the manuscript were reported but
no study protocol was available to determine the full list of pre-
specified outcomes, the risk of reporting bias was unclear. No
unpublished data were received, so there is currently no additional
evidence of reporting bias.

Other potential sources of bias

We assessed each included study for other factors that might
contribute to additional risk of bias. We have noted any concerns
we had about other possible sources of bias and rated them thus:

• high risk of further bias - where the manufacturer has provided
support, in terms of a grant (Radtke 2004a; Radtke 2004b), and
additional help (Bucher 1973: Ehn 1968: Lieden 1975), or where
the manufacturer supplied some co-authors (Lindholm 1981);

• unclear - where the risk of further bias is uncertain, most
commonly where a study has been supplied with iron
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supplements and/or placebo by a particular manufacturer
(Borch-Iohnsen 1993; Jacobs 1993; Jacobs 2000), or there were
limited data available from a conference abstract (Brittenham
1996);

• low risk of further bias - where there was explicit declaration of
independence from study sponsors (Birgegard 2010; Waldvogel
2012), or where no other sources of bias could be identified (18
studies).

E6ects of interventions

See: Summary of findings for the main comparison Iron
supplementation for iron deficiency and/or anaemia in blood
donors

A. Iron supplementation versus placebo/control

Nineteen studies compared iron supplementation with placebo or
control (see Table 1). Haemoglobin, serum ferritin and total iron
binding capacity (TIBC) were reported graphically in one study
(Simon 1984); we estimated data for this study from the graphs as
described in the Methods section.

(1) Risk ratio of low Hb deferral (primary outcome)

Four studies reported low haemoglobin deferral rates (Gordeuk
1990; Maghsudlu 2008; Radtke 2004a; Radtke 2004b). One other
study reported the mean number of donations per donor per year
(Brittenham 1996). At the first donation visit aGer commencement
of treatment, all four studies reported a lower rate of Hb deferral in
donors who received iron supplementation than in those who had
not, with three studies reporting a significant diFerence between
treatment arms (Gordeuk 1990; Radtke 2004a; Radtke 2004b).
Combined evidence from all four studies showed a significantly
reduced risk of deferral due to low Hb at the first donation visit aGer
treatment in donors who received iron supplementation (risk ratio
(RR) 0.34; 95% confidence interval (CI) 0.21 to 0.55; four studies;
1194 participants; P value < 0.0001) (Analysis 1.1). There was no

evidence of heterogeneity between studies (I2 = 0%; 95% CI 0%
to 79.3%). This low Hb deferral risk reduction was maintained
aGer multiple donation visits reported in three studies (RR 0.25;
95% CI 0.15 to 0.41; three studies; 793 participants; P value <
0.00001) (Maghsudlu 2008; Radtke 2004a; Radtke 2004b), and over
cumulative donation visits (RR 0.31; 95% CI 0.18 to 0.52; four
studies; 2740 participants; P value < 0.00001) (Analysis 1.1).

Subgroup analyses revealed no significant diFerences between
male and female donors in low Hb deferral rates at first donation (P
value = 0.90) (Analysis 10.1), aGer multiple donation visits (P value
= 0.81) (Analysis 10.2) or over cumulative donation visits (P value
= 0.85) (Analysis 10.3), although the number of studies provided
low power to detect a diFerence between subgroups. Results
were robust to performance bias (Analysis 11.1) and attrition bias
(Analysis 12.1).

(2) Hb levels, mean cell volume (MCV), other blood indices and
iron stores

i. Haemoglobin (Hb)

Mean Hb levels were reported in 12 studies (Bucher 1973; Cable
1988; Ehn 1968; Gordeuk 1987a; Gordeuk 1990; Linpisarn 1986;
Mackintosh 1988_HSF; Mackintosh 1988_LSF; Maghsudlu 2008;
Rosvik 2010; Simon 1984; Waldvogel 2012), although in one study
results were reported graphically and data extraction could not

be undertaken (Ehn 1968); this study reported no significant
diFerences between treatment groups.

In eight studies which reported Hb levels at follow-up prior to
further donation (Bucher 1973; Gordeuk 1987a; Gordeuk 1990;
Linpisarn 1986; Mackintosh 1988_HSF; Mackintosh 1988_LSF;
Rosvik 2010; Waldvogel 2012), meta-analysis showed that iron
supplementation resulted in significantly higher levels of Hb at
follow-up (mean diFerence (MD) 2.36 g/L; 95% CI 0.06 to 4.66;
eight studies; 847 participants, P value = 0.04), showing a beneficial
eFect of iron supplementation. A moderate level of heterogeneity

was observed between studies (I2 = 69%; 95% CI 34.3% to 85.1%)
(Analysis 1.2).

Sensitivity analyses showed that the eFect of iron supplementation
on Hb levels before further donation remained significant when
five studies with a high or unclear risk of performance bias were
excluded (MD 4.76 g/L; 95% CI 1.07 to 8.45; three studies; 270
participants; P value = 0.01) (Analysis 11.2), and when studies with
less than 75% of randomised participants included in the analysis
were excluded (MD 2.90 g/L; 95% CI 0.23 to 5.57; six studies; 698
participants; P value = 0.03) (Analysis 12.2).

Subgroup analysis by sex revealed that the diFerence in Hb level
between treatment arms was found in female donors (MD 3.56
g/L; 95% CI 0.21 to 6.92; four studies; 431 participants; P value
= 0.04), but not male donors (MD 0.08 g/L; 95% CI -1.90 to 2.05;
four studies; 297 participants; P value = 0.94). A test for subgroup
diFerences was not significant (P value = 0.08) (Analysis 10.4),
although the number of studies provided low power to detect
a diFerence between subgroups. We observed no heterogeneity

across four studies reporting Hb levels in males (I2 = 0%; 95% CI
0% to 32.8%); however, four studies reporting Hb levels in females

showed high heterogeneity (I2 = 80%; 95% CI 48.3% to 92.6%), with
no clear diFerences apparent between these studies.

Hb aGer subsequent donation(s) was reported in three studies
(Cable 1988; Maghsudlu 2008; Simon 1984). We found a significant
diFerence in Hb levels between treatment arms in favour of iron
supplementation aGer donation (MD 6.37 g/L; 95% CI 2.36 to 10.39;
three studies; 406 participants; P value = 0.002) (Analysis 1.2), with

high heterogeneity across studies (I2 = 84%; 95% CI 50.9% to 94.6%).
Visual inspection of the forest plot showed a particularly strong
eFect from one study of menstruating female blood donors with
an inter-donation interval of between eight and 12 weeks (Simon
1984). There was no residual evidence for heterogeneity when this

study was excluded (I2 = 0%).

ii. Mean corpuscular volume (MCV)

Two studies reported MCV before further donation; both studies
reported higher mean MCV levels at follow-up in donors who
received iron supplementation compared with those who did not
(Gordeuk 1987a; Gordeuk 1990). However, meta-analyses of these
two studies did not provide evidence for a diFerence in MCV
between treatment arms (MD 1.37 fL; 95% CI -0.17 to 2.92; two
studies; 127 participants; P value = 0.08) (Analysis 1.3).

iii. Serum ferritin

Serum ferritin (ng/mL) before further donation was reported
as an outcome in nine studies (Gordeuk 1987a; Gordeuk 1990;
Linpisarn 1986; Mackintosh 1988_HSF; Mackintosh 1988_LSF;
Mirrezaie 2008; Radtke 2004a; Rosvik 2010; Waldvogel 2012).
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However, three studies reported serum ferritin as geometric mean
(Gordeuk 1987a; Gordeuk 1990; Rosvik 2010), and a fourth study
reported median serum ferritin values, with no suitable measure
of variation for inclusion of the data from these studies in a
quantitative synthesis (Linpisarn 1986). In these four studies,
one reported a significant diFerence in serum ferritin between
treatment arms in favour of iron supplementation (Rosvik 2010);
two reported significant increases in serum ferritin from baseline in
the iron supplementation group but not the placebo/control group
(Gordeuk 1987a; Gordeuk 1990), and one reported no diFerence in
serum ferritin between treatment groups (Gordeuk 1987a).

In five studies, we found significantly higher mean serum ferritin
levels at follow-up in donors who received iron supplementation
compared with those who did not in all but one study (Mackintosh
1988_HSF), in which donors were pre-selected for high serum
ferritin (between 50 and 150 ng/mL). Meta-analysis of all five
studies showed that iron supplementation resulted in significantly
higher levels of serum ferritin (MD 13.98 ng/mL; 95% CI 8.92 to
19.03; five studies; 640 participants; P value < 0.00001). We found a

moderate level of heterogeneity (I2 = 68%; 95% CI 16.0% to 87.5%)
between studies (Analysis 1.4). The eFect remained significant
when we excluded the study with high baseline serum ferritin
levels (MD 13.67 ng/mL; 95% CI 8.39 to 18.95; four studies; 617
participants; P value < 0.00001).

Subgroup analysis showed that the significant improvement in
serum ferritin associated with iron supplementation was found in
both male and female donors (males: MD 10.94 ng/mL; 95% CI 1.00
to 20.88; three studies; 265 participants; P value = 0.03; females: MD
14.39 ng/mL; 95% CI 9.90 to 18.88; three studies; 375 participants;
P value < 0.00001; test for subgroup diFerences: P value = 0.53)
(Analysis 10.5).

Sensitivity analyses showed that the increase in serum ferritin
levels associated with iron supplementation before further
donation remained significant when we excluded two studies with
an unclear risk of performance bias in a sensitivity analysis (MD
13.31 ng/mL; 95% CI 7.22 to 19.40; three studies; 594 participants;
P value < 0.0001) (Analysis 11.3) and when studies with less than
75% of randomised participants included in the analysis were
excluded (MD 15.24 ng/mL; 95% CI 12.37 to 18.11; three studies; 189
participants; P value < 0.00001) (Analysis 12.3).

Mean serum ferritin levels aGer subsequent donation(s) were
reported in three trials (Cable 1988; Maghsudlu 2008; Radtke
2004a). One other study reported serum ferritin levels graphically
as geometric mean values (Simon 1984). Meta-analysis of the three
trials reporting mean values showed that the significant diFerence
in mean serum ferritin in favour of iron supplementation was
maintained aGer subsequent donation(s) (MD 9.01 ng/mL; 95% CI
5.76 to 12.25; three studies; 619 participants; P value < 0.00001),

with no evidence for heterogeneity across studies (I2 = 0%; 95% CI
0% to 86.7%) (Analysis 1.4).

iv. Serum or plasma iron

Serum or plasma iron concentration was reported in five studies
(Bucher 1973; Ehn 1968; Gordeuk 1987a; Gordeuk 1990; Maghsudlu
2008), although in one study results were reported graphically
and data extraction could not be undertaken (Ehn 1968); no
significant diFerences between treatment groups were reported
in this study. In three studies which reported serum or plasma

iron concentration before further donation (Bucher 1973; Gordeuk
1987a; Gordeuk 1990), meta-analysis showed no evidence for
a diFerence between treatment arms (MD 11.76 μg/dL; 95% CI
-1.67 to 25.20; three studies; 246 participants; P value = 0.09),

with moderate heterogeneity across studies (I2 = 59%; 95% CI
0% to 88.4%). Only one study reported serum or plasma iron
concentration aGer post-treatment donation(s); this study found
significantly higher levels of serum iron in donors who received
iron supplementation (MD 7.89 μg/dL; 95% CI 1.12 to 14.66; 252
participants; P value = 0.02) (Maghsudlu 2008) (Analysis 1.5).

v. Total iron binding capacity (TIBC)

TIBC was reported in five studies (Ehn 1968; Gordeuk 1987a;
Gordeuk 1990; Maghsudlu 2008; Simon 1984), although in one
study results were reported graphically and data extraction could
not be undertaken (Ehn 1968); this study reported no significant
diFerences between treatment groups. Two studies reported TIBC
before further donation (Gordeuk 1987a; Gordeuk 1990), and two
studies reported values aGer subsequent donation(s) (Maghsudlu
2008; Simon 1984). Iron supplementation resulted in significantly
lower levels of TIBC consistent with a beneficial eFect of iron
supplementation both before further donation (MD -32.05 μg/dL;
95% CI -61.45 to -2.65; two studies; 127 participants; P value = 0.03)
and aGer subsequent donations (MD -42.64 μg/dL; 95% CI -56.99
to -28.28; two studies; 315 participants; P value < 0.00001), with

low to moderate heterogeneity across studies (I2 = 43%; I2 = 29%
respectively) (Analysis 1.6).

vi. Transferrin saturation (%)

Transferrin saturation (also described as saturation of TIBC) was
reported in four studies (Bucher 1973; Cable 1988; Gordeuk 1990;
Linpisarn 1986). Meta-analysis of these four studies showed that
iron supplementation resulted in significantly higher transferrin
saturation levels (MD 3.91%; 95% CI 2.02 to 5.80; four studies; 344
participants; P value < 0.0001), with no evidence for heterogeneity

across studies (I2 = 0%; 95% CI 0% to 60.9%) (Analysis 1.7).
Evidence from two studies showed that an increase in transferrin
saturation in iron-supplemented donors compared with placebo
was maintained aGer subsequent donations (MD 4.84%; 95% CI 2.78
to 6.90; two studies; 343 participants; P value < 0.00001) (Cable
1988; Maghsudlu 2008) (Analysis 1.7).

(3) Health-related quality of life and physical activity

One study reported health-related quality of life as an outcome,
which was assessed by fatigue (level of fatigue on a visual analogue
scale and a subjective fatigue severity scale), quality of life (SF-12V2
self questionnaire: vitality, physical and mental condition) and
aerobic capacity (Chester step test) (Waldvogel 2012). In this study,
there were no diFerences in health-related quality of life measures
aGer four weeks of treatment in any of the measures used, with the
exception of physical condition (MD 2.40; 95% CI 0.93 to 3.87; one
study; 133 participants; P value = 0.001) (Analysis 1.8).

In one other study which reported physical capacity using a bike
test, no standard deviations were provided and therefore a formal
assessment of the results from this study was not possible (Ehn
1968). No significant diFerences between treatment groups were
reported.
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(4) Adverse e+ects

Fourteen studies reported adverse eFects as an outcome although
two studies reported adverse eFects in the treatment group
only (Blot 1980; Rosvik 2010), and five studies did not report
adverse eFects separately for each treatment arm (Bucher
1973; Mackintosh 1988_HSF; Mackintosh 1988_LSF; Radtke 2004a;
Radtke 2004b). Reported adverse eFects included constipation,
diarrhoea, nausea, vomiting, gastric discomfort, abdominal
cramps, headache, dizziness and taste disturbances. Four studies
reported the occurrence of cumulative adverse events (Gordeuk
1987a; Maghsudlu 2008; Rybo 1971; Waldvogel 2012). Meta-analysis
of these four studies showed a significant increased risk of adverse
eFects associated with iron supplementation (RR 1.60; 95% CI 1.23
to 2.07; four studies; 1748 participants; P value = 0.0005) (Analysis
1.9).

Meta-analysis of studies reporting specific adverse eFects showed
that iron supplementation was associated with an increased risk
of constipation (RR 1.63; 95% CI 1.16 to 2.31; five studies; 1849
participants; P value = 0.005), diarrhoea (RR 2.17; 95% CI 1.38 to
3.42; five studies; 1555 participants; P value = 0.0008), nausea/
vomiting (RR 1.75; 95% CI 1.20 to 2.56; six studies; 1922 participants;
P value = 0.004) and taste disturbances (RR 5.78; 95% CI 2.10
to 15.95; two studies; 171 participants; P value = 0.0007), whilst
there was insuFicient evidence for an increased risk of abdominal
pain and/or cramps (RR 2.21; 95% CI 0.95 to 5.16; four studies;
683 participants; P value = 0.07), gastric/epigastric pain (RR 1.26;
95% CI 0.73 to 2.19; two studies; 1242 participants; P value =
0.41) or headache (RR 0.91; 95% CI 0.53 to 1.56; five studies; 681
participants; P value = 0.72) (Analysis 1.9).

(5) Compliance

Three studies reported compliance as continuation of treatment
(iron supplementation or placebo) (Busch 1972; Gordeuk 1987a;
Rybo 1971). Meta-analysis showed a high risk of discontinuation
of treatment in participants who received iron supplementation
compared with those who received placebo, although this
diFerence failed to meet statistical significance (RR 0.83; 95%
CI 0.68 to 1.01; three studies; 1336 participants; P value = 0.06)
(Analysis 1.10).

Five studies reported the number of individuals who achieved
a high compliance rate, defined as 100% compliance (Gordeuk
1990; Rosvik 2010), or over 90% compliance (Mirrezaie 2008;
Radtke 2004a; Radtke 2004b); however only two trials reported
compliance rates separately for both treatment groups (Gordeuk
1990; Mirrezaie 2008). Meta-analysis of these two trials showed no
evidence for a diFerence in compliance rates between treatment
groups (RR 0.76; 95% CI 0.51 to 1.15; two studies; 146 participants;
P value = 0.19) (Analysis 1.10). Compliance (ingestion of over
90% of tablets) was poor in one-third of men and one-quarter
of women in one study (Radtke 2004a); a second study by
the same authors reported that compliance was "largely similar
in both groups" (Radtke 2004b). One study reported that full
compliance was achieved in 92.8% of participants who received
iron supplementation (Rosvik 2010). In the Blot 1980 study, iron
supplementation was "well adhered to" in 81.8% of patients
although no definition of compliance was given.

One study reported the number of days over a total treatment
period of 28 days on which tablets were taken (Bucher 1973); tablets
were taken for between 87.7% and 93.4% of total treatment days

in participants who received iron supplementation compared with
88.2% in the placebo group. One study reported a mean of 1.6
(standard deviation (SD) 0.4) tablets per day were taken in the iron
supplementation group compared with 1.5 (SD 0.7) in the placebo
group (Cable 1988). A compliance rate of 96% was reported in the
Waldvogel 2012 study, with similar adherence in both groups. In
the Ehn 1968 study, no more than 10 tablets were forgotten by any
participant over the entire study period.

Seven studies identified reasons for non-compliance or
discontinuation of treatment associated with adverse eFects (Blot
1980; Busch 1972; Cable 1988; Gordeuk 1987a; Gordeuk 1990; Rybo
1971; Waldvogel 2012).

B. Iron supplementation: oral versus parenteral iron
supplementation

One study compared oral and parenteral iron supplementation
(Birgegard 2010).

(1) Risk ratio of low Hb deferral (primary outcome)

Low Hb deferral was not reported in this study.

(2) Hb levels, MCV, other blood indices and iron stores

i. Haemoglobin (Hb)

Hb was reported as an outcome in this study, although results
were given descriptively, whereby "no significant diFerences in Hb
between the treatment groups were seen".

ii. Mean corpuscular volume (MCV)

MCV was not reported in this study.

iii. Serum ferritin

Mean serum ferritin was reported both before further donation
and aGer four (women) or five (men) subsequent donations.
There was no diFerence in post-treatment serum ferritin levels
at follow-up prior to further donation between treatment arms
(MD 2.10 ng/mL; 95% CI -5.91 to 10.11; 120 participants; P value
= 0.61) (Analysis 2.1). However, aGer further multiple donations,
the mean serum ferritin level was significantly higher in donors
who received iron supplementation intravenously in a single dose
aGer each donation, compared with those who were administered
oral iron supplements (MD 7.65 ng/mL; 95% CI 0.36 to 14.94; 120
participants; P value = 0.04) (Analysis 2.1).

iv. Serum or plasma iron

Serum or plasma iron levels were not reported in this study.

v. Total iron binding capacity (TIBC)

TIBC was not reported in this study.

vi. Transferrin saturation

Transferrin saturation was not reported in this study.

(3) Health-related quality of life and physical activity

No measures of health-related quality of life or physical activity
were used in this study.
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(4) Adverse e+ects

No serious adverse eFects occurred during the trial. In donors who
received oral iron supplementation, two cases of constipation and
two cases of diarrhoea were reported. In addition, six donors who
received oral iron supplementation reported gastric discomfort. A
non-severe headache in one donor was the only adverse event
reported in the intravenous iron group.

This study also compared the frequencies of restless leg syndrome,
measured by the International Restless Legs Syndrome Study
Group Severity Scale (IRLS) in each treatment group. A significant
diFerence in IRLS score between treatment groups in favour of
intravenous administration of iron was reported; however, no
standard deviations were reported to enable an estimation of the
eFect size.

(5) Compliance

Treatment compliance (defined as 100% of medication taken)
between visit four and seven ranged from 88% to 91.7% for
oral iron supplementation compared with 88% to 100% for iron
administered intravenously.

C. Iron supplementation versus iron-rich food supplements

No studies comparing iron supplementation versus iron-rich food
supplements were identified.

D. Iron supplementation, dose A versus iron supplementation,
dose B

Four studies compared diFerent doses of iron supplementation
(Ehn 1968; Jacobs 1993; Lieden 1975; Radtke 2004a). Details of the
doses and duration of treatment in individual studies are given in
Table 1.

(1) Risk ratio of low Hb deferral (primary outcome)

Two studies reported low Hb deferral at donation although in
the first of these, discrepancies in the paper prevented reliable
extraction of the data (Jacobs 1993; Radtke 2004a). In the second
study, there was no evidence for a diFerence in the rate of low Hb
deferral between treatment groups either at the first donation visit
aGer commencement of iron supplementation (RR 0.66; 95% CI 0.11
to 3.92; 351 participants; P value = 0.65), aGer subsequent donation
visits (RR 1.87; 95% CI 0.17 to 20.33; 236 participants; P value = 0.61)
or over cumulative donation visits (RR 0.98; 95% CI 0.25 to 3.90; 742
participants; P value = 0.98) (Radtke 2004a) (Analysis 3.1).

(2) Hb levels, MCV, other blood indices and iron stores

i. Haemoglobin (Hb)

Hb levels before further donation were reported in one study
(Jacobs 1993), in which there was no evidence for a diFerence
in haemoglobin levels at follow-up between treatment dosage
groups (MD 5.00 g/L; 95% CI -0.47 to 10.47; 85 participants; P
value = 0.07) (Analysis 3.2). One study reported Hb levels aGer
subsequent donation(s) (Ehn 1968); however, this study reported
results graphically and data extraction could not be undertaken; no
significant diFerences between groups were reported in this study.

ii. Mean corpuscular volume (MCV)

No studies reported MCV as an outcome.

iii. Serum ferritin

Two studies reported serum ferritin levels at follow-up before
further donation (Jacobs 1993; Radtke 2004a). Meta-analysis of
these two studies showed no evidence for a diFerence in serum
ferritin between dosage groups (MD 2.89 ng/mL; 95% CI -1.83 to
7.60; two studies; 356 participants; P value = 0.23). However, in one
study which reported serum ferritin level aGer two (female) or three
(male) subsequent donations, there was a significant diFerence
in serum ferritin in favour of a higher dose (20 mg twice daily
compared with 10 mg twice daily) of iron supplementation (MD
7.96 ng/mL; 95% CI 1.68 to 14.24; 206 participants; P value = 0.01)
(Radtke 2004a) (Analysis 3.3).

iv. Serum or plasma iron

One study reported serum iron levels aGer subsequent donations
(Lieden 1975). There was no evidence for a diFerence in serum iron
levels between treatment groups in this study (MD 21.00 μg/dL;
95% CI -7.70 to 49.70; 17 participants; P value = 0.15) (Analysis 3.4). A
further study reported results graphically and data extraction could
not be undertaken; no significant diFerences between groups were
reported (Ehn 1968).

v. Total iron binding capacity (TIBC)

Two studies reported TIBC aGer subsequent donations (Ehn 1968;
Lieden 1975), although in the first of these results were reported
graphically and no data extraction could be undertaken; this study
reported no significant diFerences between treatment groups. In
the second study, there was no evidence for a diFerence in TIBC
between treatment groups (MD -27.00 μg/dL; 95% CI -78.22 to
24.22; 17 participants; P value = 0.30) (Analysis 3.5).

vi. Transferrin saturation (%)

Transferrin saturation before further donation was reported in
one study (Jacobs 1993), in which there was no evidence for a
diFerence in transferrin saturation (MD 5.10%; 95% CI -0.46 to 10.66;
85 participants; P value = 0.07) (Analysis 3.6). No studies reported
transferrin saturation aGer subsequent donation(s).

(3) Health-related quality of life and physical activity

Physical capacity using a bike test was reported in one study
(Ehn 1968); however, no standard deviations were provided and
therefore a formal assessment of these results was not possible. No
significant diFerences between treatment groups were reported.

(4) Adverse e+ects

Adverse eFects were reported descriptively in two studies (Jacobs
1993; Radtke 2004a), in which no significant diFerences in the
frequency of adverse eFects between treatment groups were
found. Specific adverse eFects were not reported.

(5) Compliance

Compliance was measured in all four studies although was not
reported in one study (Jacobs 1993), and no study reported
compliance separately per treatment group. Two studies reported
compliance as no more than 10 tablets forgotten during the whole
period (Ehn 1968; Lieden 1975), which occurred in all and 75% of
participants respectively. In the third study compliance, defined as
the ingestion of at least 90% of prescribed capsules, was poor in
one-third of male and one-quarter of female participants (Radtke
2004a).
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E. Iron supplementation, treatment duration A versus iron
supplementation, treatment duration B

One study compared diFerent durations of iron supplementation
between groups (3108 mg over 28 days versus 444 mg over four
days) (Bucher 1973).

(1) Risk ratio of low Hb deferral (primary outcome)

Low Hb deferral was not reported in this study.

(2) Hb levels, MCV, other blood indices and iron stores

i. Haemoglobin (Hb)

Post-treatment Hb levels before further donation visits were
reported in this study; there was no evidence of a diFerence in Hb
levels between treatment arms (MD 1.00 g/L; 95% CI -0.93 to 2.93;
123 participants; P value = 0.31) (Analysis 4.1).

ii. Mean corpuscular volume (MCV)

MCV was not reported in this study.

iii. Serum ferritin

Serum ferritin was not reported in this study.

iv. Serum or plasma iron

Significantly higher plasma iron levels before further donation
visits were found in donors who received iron supplementation for
the longer treatment duration of 28 days (MD 24.12 μg/dL; 95% CI
9.36 to 38.88; 123 participants; P value = 0.001) (Analysis 4.2).

v. Total iron binding capacity (TIBC)

TIBC was not reported in this study.

vi. Transferrin saturation (%)

Significantly higher transferrin saturation levels before further
donation visits between treatment arms were found in donors
who received a longer treatment duration of iron supplementation
(MD 4.81%; 95% CI 1.93 to 7.69; 123 participants; P value = 0.001)
(Analysis 4.3).

(3) Health-related quality of life and physical activity

No measures of health-related quality of life or physical activity
were used in this study.

(4) Adverse e+ects

Mainly minor side eFects were reported in 19% to 29% of donors;
this study did not provide results separately for each treatment
group.

(5) Compliance

This study reported treatment compliance only in participants
who received treatment for the longer period of 28 days; in these
participants, tablets were taken on between 87.7% and 93.4% of
total treatment days.

F. Iron supplementation, preparation A versus iron
supplementation, preparation B

Twelve studies compared diFerent preparations of iron
supplementation, which included a comparison of ferrous sulphate
versus ferrous fumarate (Buzi 1980; Lindholm 1981), ferrous

sulphate versus carbonyl iron (Devasthali 1991; Gordeuk 1987a;
Gordeuk 1987b), ferrous sulphate versus two or three diFerent
doses of ferric polymaltose (Jacobs 1993; Jacobs 2000), ferrous
sulphate versus ferric protein succinylate (Landucci 1987), two
diFerent preparations of ferrous sulphate (Busch 1972; Rybo 1971),
and two diFerent preparations of ferrous fumarate: heme iron
versus non-heme iron (Frykman 1994), or non-heme iron versus a
lower dose of non-heme iron but supplemented with heme iron
(Borch-Iohnsen 1993).

Three studies reported Hb levels and other blood indices
graphically (Borch-Iohnsen 1993; Devasthali 1991; Gordeuk 1987b).
In the first study, we estimated data from the graphs as described
in the Methods section (Devasthali 1991). However, in two studies,
graphs were of insuFicient quality to allow reliable data extraction
(Borch-Iohnsen 1993; Gordeuk 1987b), and in one case (Borch-
Iohnsen 1993), did not include standard deviations.

(1) Risk ratio of low Hb deferral (primary outcome)

One study comparing ferrous sulphate with ferric polymaltose
reported low Hb deferral rates (Jacobs 1993); however these data
could not be extracted due to data discrepancies in the study report.

In the comparison of ferrous sulphate with ferrous fumarate, there
was no evidence from one study of a diFerence in the rate of low Hb
deferral aGer multiple donation visits (RR 0.51; 95% CI 0.05 to 5.60;
419 participants; P value = 0.58) (Lindholm 1981) (Analysis 5.1).

(2) Hb levels, MCV, other blood indices and iron stores

i. Haemoglobin (Hb)

Two studies comparing ferrous sulphate and ferrous fumarate
reported Hb levels (Buzi 1980; Lindholm 1981); there was no
evidence for a diFerence in Hb levels between iron preparations
either before further donation (MD 2.00; 95% CI -2.85 to 6.85; one
study; 61 participants; P value = 0.42) (Buzi 1980), or aGer two
subsequent donations (MD 1.00 g/L; 95% CI -0.79 to 2.79; one study;
346 participants; P value = 0.27) (Lindholm 1981) (Analysis 5.2).

In the comparison of ferrous sulphate with carbonyl iron, three
studies reported Hb levels before further donation (Devasthali
1991; Gordeuk 1987a; Gordeuk 1987b), although in one study data
were reported graphically and could not be extracted (Gordeuk
1987b). Combined evidence from two studies showed no evidence
for a diFerence in Hb levels between treatment arms (MD 0.76 g/
L; 95% CI -2.98 to 4.49; two studies; 79 participants; P value = 0.69)
(Analysis 6.1).

Similarly, there was no evidence for a diFerence in Hb levels
before further donation from three trials (Jacobs 1993; Jacobs
2000; Landucci 1987), which compared ferrous sulphate with ferric
compounds as iron preparations (MD 2.36 g/L; 95% CI -0.63 to 5.34;
three studies; 261 participants; P value = 0.12) (Analysis 7.1).

In the comparison of two preparations of ferrous fumarate (20
mg compared with 16 mg plus 2 mg heme iron from porcine
blood), there was no evidence for a diFerence in mean change
from baseline Hb levels (MD -20.0 g/L; 95% CI -80.59 to 40.59; one
study; 34 participants; P value = 0.52) (Analysis 9.1). In another study
(Frykman 1994), which compared two diFerent preparations of iron
fumarate, Hb levels were reported as median values and therefore
no formal assessment of the eFect size could be undertaken.
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ii. Mean corpuscular volume (MCV)

Three studies which compared ferrous sulphate with carbonyl iron
reported MCV before further donation (Devasthali 1991; Gordeuk
1987a; Gordeuk 1987b), although graphical data reporting in
one study precluded data extraction (Gordeuk 1987b). Combined
evidence from two studies showed no diFerence in MCV aGer
treatment (MD 0.62 fL; 95% CI - 1.49 to 2.74; two studies; 79
participants; P value = 0.56) (Analysis 6.2).

There was also no diFerence in MCV before further donation in a
study of ferrous sulphate compared with ferric protein succinylate
(MD 1.00 fL; 95% CI -1.09 to 3.09; 40 participants; P value = 0.35)
(Landucci 1987) (Analysis 7.2).

iii. Serum ferritin

Serum ferritin levels before further donation were reported in
three studies (Devasthali 1991; Gordeuk 1987a; Gordeuk 1987b),
which compared ferrous sulphate with carbonyl iron, although data
from two studies could not be extracted (Devasthali 1991; Gordeuk
1987b), and one study reported geometric mean values (Gordeuk
1987a).

There was also no evidence for a diFerence in serum ferritin
levels before further donation from three studies (Jacobs 1993;
Jacobs 2000; Landucci 1987), which compared ferrous sulphate
with ferrous compounds (MD 8.07 ng/mL; 95% CI -1.50 to 17.63;
three studies; 261 participants; P value = 0.10) (Analysis 7.3).

In the comparison of two preparations of ferrous fumarate (with
and without heme iron), there was no evidence for a diFerence
in mean change from baseline serum ferritin levels (MD -4.00 ng/
mL; 95% CI -12.44 to 4.44; one study; 34 participants; P value
= 0.35) (Analysis 9.2). Another study which compared diFerent
preparations of iron fumarate reported serum ferritin as median
levels and therefore no formal assessment of the eFect size could
be undertaken (Frykman 1994).

iv. Serum or plasma iron

In two studies which compared serum iron levels between ferrous
sulphate and ferrous fumarate preparations, there was no evidence
for a diFerence in serum iron levels between treatment arms either
before further donation (MD 7.00 μg/dL; 95% CI -7.14 to 21.14;
one study; 61 participants; P value = 0.33) (Buzi 1980), or aGer
subsequent donations (MD 0.00 μg/dL; 95% CI -7.06 to 7.06; one
study; 346 participants; P value = 1.00) (Lindholm 1981) (Analysis
5.3).

Combined evidence from two studies (Devasthali 1991; Gordeuk
1987a), which compared ferrous sulphate and carbonyl iron,
also showed no diFerence in serum iron levels before further
donation (MD -1.76 μg/dL; 95% CI -26.49 to 22.97; two studies; 79
participants; P value = 0.89) (Analysis 6.3). In a third study, graphical
data were of insuFicient quality to allow extraction (Gordeuk
1987b).

Similarly, there was no evidence for a diFerence in serum iron levels
between ferrous sulphate and ferric compound iron preparations
before further donations (Jacobs 2000; Landucci 1987) (MD 0.88;
95% CI -3.25 to 5.00; two studies; 131 participants; P value = 0.68)
(Analysis 7.4).

v. Total iron binding capacity (TIBC)

There was no evidence for a diFerence in TIBC either before
further donation (MD 0.00 μg/dL; 95% CI -3.76 to 3.76; one study;
61 participants; P value = 1.00) (Buzi 1980), or aGer subsequent
donations (MD 5.59 μg/dL; 95% CI -2.65 to 13.83; one study; 346
participants; P value = 0.18) (Lindholm 1981) (Analysis 5.4), in
studies which compared ferrous sulphate with ferrous fumarate.

There was also no evidence from two studies of a diFerence in TIBC
before further donation between ferrous sulphate and carbonyl
iron (MD -9.75 μg/dL; 95% CI -52.65 to 33.16; two studies; 79
participants; P value = 0.66) (Devasthali 1991; Gordeuk 1987a)
(Analysis 6.4).

In the comparison of two preparations of ferrous fumarate (with
and without heme iron), there was no evidence for a diFerence in
mean change from baseline TIBC levels (MD 0.60 μg/dL; 95% CI -2.77
to 3.97; one study; 34 participants; P value = 0.73) (Analysis 9.3).

vi. Transferrin saturation

Three studies which compared ferrous sulphate with carbonyl iron
reported transferrin saturation (Devasthali 1991; Gordeuk 1987a;
Gordeuk 1987b), although two of these reported data graphically
and the quality of the graphs in the latter study precluded data
extraction (Devasthali 1991; Gordeuk 1987b). Meta-analysis of
two studies showed no evidence for a diFerence in transferrin
saturation between treatment arms (MD 2.45%; 95% CI -3.37 to
8.26; two studies; 79 studies; P value = 0.41) (Analysis 6.5).

However, combined evidence from two studies, which compared
ferrous sulphate with ferric polymaltose, showed significantly
higher levels of transferrin saturation before further donation
in donors who received ferrous sulphate (MD 5.33%; 95% CI
1.61 to 9.05 to; two studies; 221 participants; P value = 0.005),
demonstrating a beneficial eFect of ferrous sulphate over ferric
polymaltose (Jacobs 1993; Jacobs 2000) (Analysis 7.5).

(3) Health-related quality of life and physical activity

No measures of health-related quality of life or physical activity
were used in studies which compared diFerent iron preparations.

(4) Adverse e+ects

In the comparison of ferrous sulphate with ferrous fumarate, one
study showed a significant increase in overall adverse eFects
associated with ferrous sulphate (RR 1.40; 95% CI 1.04 to 1.88;
131 participants; P value = 0.03) (Lindholm 1981) (Analysis
5.5). However, there were no significant diFerences observed in
individual studies (Buzi 1980; Lindholm 1981), or from meta-
analysis of the frequencies of specific adverse eFects, which
included constipation, diarrhoea, nausea/vomiting and abdominal
pain and/or cramps.

There was no evidence for a diFerence in the overall frequency
of adverse eFects between ferrous sulphate and carbonyl iron
from a meta-analysis of two studies (Devasthali 1991; Gordeuk
1987a) (RR 0.89; 95% CI 0.75 to 1.06; two studies; 96 participants;
P value = 0.18) (Analysis 6.6), or in the frequency of specific
adverse eFects which included constipation, diarrhoea, nausea/
vomiting, abdominal pain and/or cramps, gastric/epigastric pain
and headache. However, carbonyl iron was associated with an
increased risk of taste disturbances compared with ferrous sulphate
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(RR 0.43; 95% CI 0.25 to 0.74; two studies; 96 participants; P value
= 0.002) (Analysis 6.6).

Adverse eFects were not reported in any of the studies
which compared ferrous sulphate with ferric compound iron
preparations.

In the comparison of heme iron with non-heme iron, one study
reported a higher frequency of cumulative adverse eFects for non-
heme iron than heme iron (25% versus 14%) (Frykman 1994),
although the absence of actual numbers of participants prevented
a statistical evaluation of this diFerence. In this study, participants
who received non-heme iron also experienced a higher rate of
gastric pain (19% versus 6%), obstipation (35% versus 14%) and
diarrhoea (37% versus 26%).

In one study, which compared EryferⓇ with an alternative
ferrous sulphate preparation (Busch 1972), a lower frequency
of cumulative adverse eFects was observed in participants who

received EryferⓇ than in those who received the alternative
preparation in both the morning (11.2% versus 4.7%) and the
evening (10.0% versus 2.9%), although actual numbers were not
reported and therefore no formal statistical assessment of these
diFerences could be undertaken. In this study, adverse eFects were
predominantly gastrointestinal complaints, which included loss
of appetite, indigestion and diarrhoea. In a second study, which
compared ferrous sulphate with an alternative sustained release
iron preparation (Rybo 1971), there were no significant diFerences
in the frequency of cumulative adverse eFects (RR 1.14; 95% CI 0.91
to 1.43; 781 participants; P value = 0.26) or specific adverse eFects
including constipation, diarrhoea, nausea/vomiting and epigastric
pain (Analysis 8.1).

(5) Compliance

In the comparison of ferrous sulphate with ferrous fumarate,
there was no diFerence in the number of participants who were
100% compliant over the treatment period (77.5% versus 82.5%
respectively) (Lindholm 1981).

In a meta-analysis of two studies comparing ferrous sulphate
with carbonyl iron (Gordeuk 1987a; Gordeuk 1987b), there was no
diFerence in compliance between treatment arms (RR 0.95; 95% CI
0.84 to 1.09; two studies; 95 participants; P value = 0.48) (Analysis
6.7). A third study reported full compliance in both treatment arms
(Devasthali 1991).

Compliance was reported descriptively in two studies (Jacobs
1993; Jacobs 2000), which compared ferrous sulphate with ferric
compound iron preparations; the first of these reported only that
some patients stopped treatment due to adverse eFects (Jacobs
1993). In the second study, tolerance was reported to be "much
better with the complex exceeding 80% but this was only 60% with
the ferrous sulphate" (Jacobs 2000).

The number of study participants who discontinued treatment
was similar for ferrous sulphate and an alternative sustained-
release iron preparation (85.1% versus 86.6% respectively) (Rybo

1971). However, in the study of EryferⓇ, compared with an
alternative ferrous sulphate preparation (Busch 1972), compliance

was significantly higher in participants who received EryferⓇ than
in those who received the alternative preparation (RR 1.80; 95% CI
1.24 to 2.61; one study; 89 participants; P value = 0.002) (Analysis

8.2). We did not carry out meta-analysis due to the diFerences in
alternative iron preparation between the two studies.

D I S C U S S I O N

Iron deficiency is a significant cause of deferral in people wishing
to donate blood. Donation intervals are set to minimise iron
deficiency in repeat blood donors and all donors are screened pre-
donation at each repeat visit for low haemoglobin levels. Deferral
of donation for a period of six months through failure to pass
the haemoglobin threshold is associated with failure of donors to
return to give blood. Avoiding iron deficiency is therefore essential
not only to minimise symptoms and morbidity in donors and
hence increase retention of donors in the long term, but also to
maintain the eFiciency of a donor session, where deferral is costly
and disruptive. Iron supplementation for blood donors has been
considered and in some settings has been implemented for certain
groups of 'at risk' donors. Rigorous evidence for the cost and
benefits of iron supplementation is essential to guide policy.

Summary of main results

The relative and absolute benefits of iron supplementation

Thirty randomised controlled trials (RCTs) met the eligibility
criteria, including comparisons of iron supplementation with
placebo, as well as diFerent methods of administration, doses,
duration and preparations of iron supplementation. Meta-analysis
of four studies showed a significantly reduced risk of deferral due
to low haemoglobin in donors who received iron supplementation
compared with donors who received no iron supplementation,
both at the first donation visit (risk ratio (RR) 0.34; 95% confidence
interval (CI) 0.21 to 0.55; four studies; 1194 participants; P value <
0.0001) and at subsequent donations (RR 0.25; 95% CI 0.15 to 0.41;
three studies; 793 participants; P value < 0.00001). There is also
a clear benefit of iron supplementation on markers of iron stores
but the eFect of iron on haemoglobin level, although significant,
is low. Detailed comparison of the eFect of iron supplementation
on iron stores is hampered by diFerent assay methods and lack of
standardisation.

Based on data from the four studies, the absolute risk of deferral
due to low Hb at the first donation visit aGer receiving iron
supplementation is 3.6% in iron-supplemented donors compared
with 10.5% in controls. The corresponding absolute risks of deferral
aGer multiple donation visits are 5.0% and 19.9% respectively,
based on data from three studies.

Evidence from a single study of parenteral versus oral iron suggests
that parenteral iron is significantly more eFective than oral iron
in increasing serum ferritin levels. There may also be fewer
minor side eFects in donors given parenteral compared with
oral iron, but widespread use of parenteral iron would not be
practical in this population. However, this review has identified four
ongoing randomised trials and one study awaiting classification
which include iron administered intravenously to blood donors.
Nevertheless, it seems unlikely that parenteral iron would be
accepted on a mass scale, particularly given recent evidence from a
systematic review that use of parenteral iron is associated with an
increased risk of infection (Litton 2013).

Side e6ects of iron supplementation
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The benefits of iron supplementation with tablets are substantial
but the rate of significant side eFects is high, which is likely to
limit acceptability and compliance. However, adverse eFects were
widespread and were more frequent in donors who received iron
supplementation than in those who did not (RR 1.60; 95% CI 1.23
to 2.07; four studies; 1748 participants; P value = 0.0005), with
a significantly increased risk of gastrointestinal upset and taste
disturbances.

Due to the adverse eFects associated with iron supplementation,
treatment compliance is an issue. The absolute risk of adverse
eFects is 29% in iron-supplemented donors compared with an
absolute risk of 17% in controls. The impact of these side eFects on
compliance is uncertain. Although seven studies identified reasons
for non-compliance or discontinuation of treatment associated
with adverse eFects (Blot 1980; Busch 1972; Cable 1988; Gordeuk
1987a; Gordeuk 1990; Rybo 1971; Waldvogel 2012), only two trials
reported compliance rates separately for both treatment groups
(Gordeuk 1990; Mirrezaie 2008) and, taken together, showed no
evidence for a diFerence in compliance rates between treatment
groups (RR 0.76; 95% CI 0.51 to 1.15; two studies; 146 participants; P
value = 0.19). Compliance (as measured by ingestion of over 90% of
tablets) was poorly documented in many of the studies but variable
when reported (Radtke 2004a; Radtke 2004b). There are unlikely
to be significant cost issues associated with iron supplements but
compliance may be a more important issue if iron supplementation
is targeted at large numbers of donors in routine operational
practice.

The long-term eFects of iron supplementation without
measurement of iron stores are unknown and in other contexts
iron given indiscriminately has had deleterious consequences
in some populations (Oppenheimer 2001; Sazawal 2006). These
considerations are likely to preclude widespread use of iron
supplementation by tablets.

Overall completeness and applicability of evidence

There are very few studies of the eFects of iron supplementation on
physical capacity and quality of life in blood donors.

DiFerences between studies in terms of type of participants,
the preparation, dose and duration of treatment and the
time at which outcomes were measured, as well as inter-
donation interval, inevitably limited investigation of the eFect
of iron supplementation on physical capacity and quality of life.
There is very limited evidence in non-blood donors that iron
supplementation of iron-deficient non-anaemic adults improves
some aspects of cognitive function (Falkingham 2010). Further
evidence of the eFect of iron stores on cognitive function and
physical activity or capacity in donors from adequately powered
RCTs would be crucial to inform future policies.

It is possible that eFects of iron supplementation on physical
function may take place quickly and be found in trials of short-
term iron supplementation. However, immediately aGer donation
these eFects are confounded by fluctuations in haemoglobin.
Furthermore, a reduction in physical or mental function may only
be seen in those who are iron deficient over a longer period of time.
While power calculations are diFicult without more preliminary
data, studies may indeed need larger sample sizes and longer
follow-up periods to see the eFects of iron supplementation on
wider measures of physical and mental function.

One potentially very important question for further study is
whether low and/or intermittent iron supplementation may have
a similar eFect in reducing anaemia and low haemoglobin deferral
to a higher dose or continuous iron supplementation, but with
reduced side eFects. Only one study directly addressed diFerent
durations of iron supplementation in donors and compared
iron supplementation of 3108 mg over 28 days versus 444 mg
over four days (Bucher 1973). Unfortunately, deferral due to
low haemoglobin was not reported and adverse events were
not discussed by study group. Our review can therefore only
search for diFerences in outcomes among diFerent trials of iron
supplementation where iron was given for diFerent durations.

The combined evidence from all four studies where deferral rates
were reported showed a significantly reduced risk of deferral due
to low Hb at the first donation visit aGer treatment in donors
who received iron supplementation (RR 0.34; 95% CI 0.21 to 0.55;
four studies; 1194 participants; P value < 0.0001) and this low
Hb deferral risk reduction was maintained aGer multiple and/
or cumulative donation visits, with no evidence of heterogeneity

between studies (I2 = 0%; 95% CI 0% to 79.3%) (Gordeuk 1990;
Maghsudlu 2008; Radtke 2004a; Radtke 2004b). Furthermore, there
were no significant diFerences between male and female donors
in low Hb deferral rates at first donation, aGer multiple donation
visits or over cumulative donation visits (Analysis 10.1; Analysis
10.2; Analysis 10.3). Looking at the eFect of diFerent iron dosing
schedules on iron stores, meta-analysis of two studies which
reported serum ferritin levels at follow-up before further donation
showed no evidence for a diFerence in serum ferritin between
dosage groups (Jacobs 1993; Radtke 2004a). However, in one study
which reported serum ferritin levels aGer two (female) or three
(male) subsequent donations, there was a significant diFerence
in serum ferritin in favour of a higher dose (20 mg twice daily
compared with 10 mg twice daily) of iron supplementation (Radtke
2004a (Analysis 3.3). These diFerences did not translate into a
significant diFerence in deferral rates.

The question of the eFect of duration or intensity of iron
supplementation and outcome has been addressed in RCTs of
iron supplementation in pregnancy and a recent Cochrane review
of intermittent versus daily iron supplementation concluded that
there was a reduced incidence of mild to moderate anaemia in
women taking daily compared to intermittent iron supplements,
but no diFerences in the incidence of adverse outcomes of the
pregnancy or in the neonate, as far as could be ascertained.
Nevertheless, there was a significantly reduced incidence of side
eFects in those women receiving intermittent compared to daily
iron supplementation (RR 0.57; 95% CI 0.34 to 0.87) (Peña-Rosas
2012).

One physiological explanation for the broadly similar eFects of
lower versus higher doses of iron is that absorption of iron is
greater when iron stores are low and the proportion of iron
absorbed is reduced as iron stores rise, reducing the benefit and
possibly increasing the side eFects as the dose and duration
of iron supplementation is increased. Examining the benefits
and adverse events of lower versus higher-dose regimes of iron
supplementation would quite clearly be a priority for further work.

No trials were reported from lower-middle-income or low-income
counties. In many parts of the world recruitment of donors and
blood safety has been the main focus of concern and research,
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while low deferral rates in repeat donors have been less of a
priority. Nevertheless, in many parts of the world iron deficiency
is very common (Lim 2012; Miller 2013), and high deferral rates
in first-time donors who fail to meet the haemoglobin threshold
are certainly observed. Iron replacement in areas where malaria
and other protozoa or community-acquired bacterial infections are
prevalent may predispose to infection (Drakesmith 2012), and it is
likely that the question of iron replacement in donors will become
an important topic of research in middle-income and low-income
countries as the donor base increases and a higher proportion
of donors are repeat donors. The safety of iron supplementation
with regard to infection will require careful scrutiny in well-
designed trials, although it may be more straightforward to predict
the likelihood of deferral to stratify donation intervals to reduce
deferral in groups of donors at greater risk of iron deficiency.

This review highlights the limited amount of data available for iron
supplementation in the context of blood donation. The number of
studies is limited for each comparison and they usually involve a
small number of participants. Small study eFects (bias) should be
considered when interpreting the results. The majority of the data
are from studies comparing iron supplementation versus placebo,
but even there numbers are small. For example, only a few events
are recorded in each study when looking at the eFect of iron
supplementation on low Hb deferral.

Quality of the evidence

Thirty RCTs including a total of 4704 participants met the eligibility
criteria, including 19 comparisons of iron supplementation and
placebo or control; one comparison of oral and parenteral iron
supplementation; four comparisons of diFerent doses of iron
supplementation; one comparison of diFerent treatment durations
of iron supplementation; and 12 comparisons of diFerent iron
supplementation preparations. However, the number of studies
included in meta-analyses was limited by diFerences in methods
of outcome reporting, treatment duration and length of follow-up
between studies. The reduction in deferral due to low haemoglobin
shows a large eFect, but due to the risk of bias in the included
studies we have downgraded the quality of the evidence to
moderate (see 'Summary of findings' table).

Heterogeneity confidence intervals for I2 were generally wide due
to the low number of studies included in each analysis. Visual
inspection of forest plots revealed no obvious heterogeneity due to
date of publication or study size.

Potential biases in the review process

The risk of bias was high or unclear in many studies, probably due
to poor methods of reporting in studies published before 1990,
including five that were published before 1980. Precise definition of
the quality of studies is diFicult as judgement is based on limited
evidence, but there is no definitive evidence of substantial bias nor
of systematic error through poor quality studies.

Agreements and disagreements with other studies or
reviews

To our knowledge, there are no other reviews in this area for
comparison of our findings with other analyses.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Overall, there is moderate quality evidence that iron
supplementation has a substantial eFect on reducing the risk of
low haemoglobin deferral, but a significant proportion of donors
taking iron suFer side eFects. Blood services seeking a reduction
in the levels of deferral due to low haemoglobin would wish
to consider any reasonable methods to prevent iron deficiency,
weighing cost against benefits and feasibility. With this in mind,
possible courses for future action by blood services would be the
targeted use of supplementation at groups or individuals at greater
risk of iron deficiency, stratified or personalised donation intervals
and/or dietary advice.

Implications for research

The eFect of dose and preparation of iron on both eFicacy and
the frequency of side eFects is unclear from the existing studies.
Crucially, the studies do not allow any definition of the relationship
between dose and duration of iron supplementation and benefits
or side eFects. These questions would have to be explored, in
large-scale randomised controlled trials (RCTs) or pilot studies,
before widespread use of iron supplementation in donors could
be considered. Potential diFerences in methods used to assess
biomarkers could be important when interpreting the absolute
change in biomarker values (such as ferritin). There is very limited
evidence that dietary advice to improve iron store is eFicacious and
there are no trials of dietary advice in donors. Further work in this
area should include RCTs of a range of interventions to determine
eFicacy precisely. Finally, there are few existing randomised trials
of the eFects of iron supplementation on the physical capacity and
quality of life of blood donors; future studies should include an
assessment of these measures in iron-supplemented donors.
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Characteristics of included studies [ordered by study ID]

 

Methods Type of study: parallel, 2-arm randomised controlled trial

Country of study: Sweden

Study setting: single blood donation unit

Number of participants randomised:

Treatment arm 1: 60
Treatment arm 2: 60

Number of participants analysed (at 12 months):
Treatment arm 1: 57
Treatment arm 2: 55 

Follow-up time points: 3 (female) or 4 (male) donations subsequent to baseline donation. Final dona-
tion is at least 1 year after first donation

Hb threshold for deferral from donation: not reported

Source of funding: supported by an unrestricted grant from Renapharma AB

Participants Regular donors with at least 5 previous donations within the past 1 to 2 years

Mean age (years):

Treatment arm 1: 50.3 (SD 8.0) years
Treatment arm 2: 50.3 (SD 8.0) years

Sex (male/female): 41.7%/58.3%

Interventions Treatment arm 1: oral iron (Fe2+) sulphate corresponding to Fe2+ 100 mg (Duraferon): one 100 mg
tablet taken daily for 20 days after each blood donation. Total dose: 200 mg after each donation

Treatment arm 2: intravenous iron (III) sucrose (Venofer); 200 mg (10 mL of 20 mg/mL iron (III) as iron
sucrose, corresponding to 200 mg iron (III), given after each blood donation. Total dose: 200 mg after
each donation

Outcomes Iron status at end of study (primary outcome); iron status at other time points as well as in men versus
women and younger versus older women; RLS frequency and severity

Notes This study performed intention-to-treat analysis

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Central randomisation was performed via a web-based system using the min-
imisation method to ensure baseline balance for age and blood B-Hb"

Allocation concealment
(selection bias)

Unclear risk "Central randomisation was performed via a web-based system using the min-
imisation method to ensure baseline balance for age and blood B-Hb"

Birgegard 2010 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Study participants were not blinded

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk The number of randomised participants with missing data was similar in each
group (3/60 versus 5/60 after 12 months) with less than 5% difference in attri-
tion rate between treatment arms)

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias Low risk "The study was supported by an unrestricted grant from Renapharma AB"

Birgegard 2010  (Continued)

 
 

Methods Type of study: parallel, 2-arm randomised controlled trial

Country of study: France

Study setting: single transfusion centre

Number of participants randomised:

Treatment arm 1: 91
Treatment arm 2: 80

Number of participants analysed:

Treatment arm 1: 73 (42 male, 31 female)
Treatment arm 2: 70 (43 male, 27 female)

Follow-up time points: first donation after baseline donation

Hb threshold for deferral from donation: not reported

Source of funding: not reported

Participants Regular donors (at least 1 prior donation)

Mean age (years): combined treatment arms: 36.4 (SD 9.5, range 20 to 59) (male); 34.1 (SD 10.8, range 18
to 56) (female)

Sex (male/female): 57.3%/62.7%

Interventions Treatment arm 1: oral iron and ascorbic acid (Fero-Grad Abbott); 105 mg iron and 500 mg ascorbic acid
taken daily in the morning Total dose: 3150 mg per month

Treatment arm 2: control (no iron supplementation or placebo)

Outcomes Haemoglobin; MCV; total serum iron; total iron binding capacity; serum ferritin

Notes —

Blot 1980 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Allocation concealment
(selection bias)

Unclear risk Allocation concealment was not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Study participants were not blinded

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk The number of withdrawals differed between treatment arms (18/91 versus
10/80) and 10.5% of randomised participants were lost to follow-up

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias Low risk No other sources of bias identified

Blot 1980  (Continued)

 
 

Methods Type of study: parallel, 2-arm randomised controlled trial (with an additional 2 randomised arms of
non-donors)

Country of study: Norway

Study setting: not reported

Number of participants randomised:

Treatment arm 1: 18
Treatment arm 2: 16

Number of participants analysed:

Treatment arm 1: 18
Treatment arm 2: 16

Follow-up time points: 5 months after baseline measures

Hb threshold for deferral from donation: not reported

Source of funding: not reported. Oral iron supplements were supplied by Collett-Marwell Hauge A/S and
Cederroth AB

Participants Female blood donors with depleted iron stores (serum ferritin < 20 μg/L and haemoglobin > 120 g/L)

Mean age (years): not reported (range 30 to 50)

Borch-Iohnsen 1993 
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Sex (male/female): 0%/100%

Interventions Treatment arm 1: iron fumarate 20 mg + 120 mg ascorbic acid taken daily; treatment duration unclear

Treatment arm 2: heme iron from porcine blood 2 mg plus iron fumarate 16 mg taken daily; treatment
duration unclear

Outcomes Haemoglobin; serum ferritin; transferrin.

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Allocation concealment
(selection bias)

Unclear risk Allocation concealment was not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Study participants were not blinded

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk All randomised participants were included in the analysis

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias Low risk No other sources of bias identified

Borch-Iohnsen 1993  (Continued)

 
 

Methods Type of study: parallel, 3-arm randomised controlled trial

Country of study: USA

Study setting: not reported

Number of participants randomised: not reported

Number of participants analysed: not reported

Follow-up time points: 30 months

Hb threshold for deferral from donation: not reported

Source of funding: not reported

Participants Female donors who pledged to donate at least 4 units of blood each year

Brittenham 1996 
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Mean age (years): not reported

Sex (male/female): 0%/100%

Interventions Treatment arm 1: oral carbonyl iron; 100 mg taken daily for 56 days after each scheduled blood dona-
tion. Total dose: 5600 mg after each donation

Treatment arm 2: unscheduled control (no iron supplementation or placebo; unscheduled visits)

Treatment arm 3: scheduled control (no iron supplementation but donations scheduled as per car-
bonyl iron group)

Outcomes Mean annual rate of donation; haemoglobin; serum ferritin

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Allocation concealment
(selection bias)

Unclear risk Allocation concealment was not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Blinding of study participants was not reported

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk The number of participants randomised to each treatment arm was not re-
ported

Selective reporting (re-
porting bias)

Unclear risk Pre-specified study outcomes were not reported in this published conference
abstract

Other bias Unclear risk This published conference abstract provided limited data to establish poten-
tial sources of bias

Brittenham 1996  (Continued)

 
 

Methods Type of study: parallel, 4-arm randomised controlled trial

Country of study: Switzerland

Study setting: not reported

Number of participants randomised: not reported

Number of participants analysed:

Treatment arm 1: 43

Bucher 1973 
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Treatment arm 2: 38
Treatment arm 3: 38
Treatment arm 4: 42

Follow-up time points: day 14 and day 28 after baseline

Hb threshold for deferral from donation: 135 g/L

Source of funding: supported by Ciba-Geigy who supplied Resoferon and placebos and contributed to
the planning and statistical analysis

Participants Healthy blood donors with blood group B and haemoglobin levels 125 to 135 g/L

Mean age (years):

Treatment arm 1: 44
Treatment arm 2: 40
Treatment arm 3: 41
Treatment arm 4: 42

Sex (male/female): 22.5%/77.5%

Interventions Treatment arm 1: oral ferrous sulphate (Resoferon, Ciba-Geigy); 37 mg provided as 3 tablets in a vial,
taken 3 times daily for 28 days. Total dose: 3108 mg

Treatment arm 2: oral placebo provided as 3 pills in a vial taken 3 times daily for 28 days

Treatment arm 3: oral ferrous sulphate (Resoferon; Ciba-Geigy); 37 mg tablets provided as 3 pills in sa-
chets, taken 3 times daily for 28 days. Total dose: 3108 mg

Treatment arm 4: oral ferrous sulphate (Resoferon, Ciba-Geigy); 37 mg tablets provided as 3 pills in sa-
chets, taken 3 times daily for 4 days, followed by oral placebo provided as 3 pills in sachets, taken 3
times daily for the remaining 24 days. Total dose: 444 mg

Outcomes Haemoglobin; haematocrit; plasma iron; total iron binding capacity; mean cell haemoglobin concen-
tration; transferrin saturation

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Allocation concealment
(selection bias)

Unclear risk Allocation concealment was not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Blinding of study participants was not reported although a placebo was used

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Some withdrawals were described but the number of participants randomised
to each treatment arm was not reported

Bucher 1973  (Continued)
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Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias High risk Ciba-Geigy supplied the iron supplement and placebo, and provided help in
planning and statistical analysis

Bucher 1973  (Continued)

 
 

Methods Type of study: parallel, 3-arm randomised controlled trial

Country of study: Germany

Study setting: not reported

Number of participants randomised: not reported

Number of participants analysed: (completing intake):
Treatment arm 1: 43
Treatment arm 2: 17
Treatment arm 3: 13

Follow-up time points: after 30 days of treatment

Hb threshold for deferral from donation: not reported

Source of funding: not reported

Participants Blood donors

Mean age (years): not reported

Sex (male/female):

Treatment arm 1: 71.2%/28.8%
Treatment arm 2: 64.9%/35.1%
Treatment arm 3: 69.2%/30.8%

Interventions Treatment arm 1: oral iron sulphate (Fe2+) (Eryfer, Farbweke Hoechst AG); 152 mg (50 mg Fe2+) + 222
mg ascorbic acid + 84 mg Na Bicarb, taken twice daily for 30 days. Total dose: 9120 mg (3000 mg Fe2+)

Treatment arm 2: oral iron sulphate (alternative commercial preparation); 152 mg (50 mg Fe2+) + 222
mg ascorbic acid taken twice daily for 30 days. Total dose: 9120 mg (3000 mg Fe2+)

Treatment arm 3: oral placebo (maize starch 273.8 mg + Airosil 1.2 mg) taken twice daily for 28 days

Outcomes Side effects (primary outcome)

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Allocation concealment
(selection bias)

Unclear risk Allocation concealment was not reported

Busch 1972 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Blinding of study participants was not reported although the study was de-
scribed as "double-blind" and a placebo was used

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Some withdrawals were described but the number of participants randomised
to each treatment arm was not reported

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias Low risk No other sources of bias identified

Busch 1972  (Continued)

 
 

Methods Type of study: parallel, 2-arm randomised controlled trial

Country of study: Switzerland

Study setting: single centre blood transfusion service

Number of participants randomised:

Treatment arm 1: 32
Treatment arm 2: 32

Number of participants analysed:

Treatment arm 1: 32
Treatment arm 2: 32

Follow-up time points: 2 days after end of treatment

Hb threshold for deferral from donation: 130 g/L

Source of funding: not reported

Participants Deferred donors with Hb < 130 g/L (Hct < 37%)

Mean age (years):

Treatment arm 1: 42.9
Treatment arm 2: 44.6

Sex (male/female): 3.1%/96.9%

Interventions Treatment arm 1: oral elementary iron (Tardyferon, Robapharm SA, Basel); 80 mg + 80 mg of mucopro-
tein, with slow release of iron sulphate ions over at least 6 hours, taken daily for 30 days. Total dose:
2400 mg Fe2+

Treatment arm 2: oral iron comparator, 2 capsules containing 66 mg iron, liberated by iron fumarate,
taken twice daily for 18 days Total dose: 2376 mg Fe2+

Outcomes Haemoglobin; haematocrit; serum iron; total iron binding capacity; side effects

Buzi 1980 
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Notes 3 individuals switched treatment; it is unclear whether they were included or withdrawn from the
study)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Allocation concealment
(selection bias)

Unclear risk Allocation concealment was not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Blinding of study participants was not reported

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 3 individuals stopped the comparator treatment and converted to the alter-
native treatment (Tardyferon), but it is unclear whether they were withdrawn
from the study or analysed in the comparator arm

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias Low risk No other sources of bias identified

Buzi 1980  (Continued)

 
 

Methods Type of study: parallel, 2-arm randomised controlled trial

Country of study: USA

Study setting: multiple American Red Cross blood mobiles

Number of participants randomised:

Treatment arm 1: 100
Treatment arm 2: 100

Number of participants analysed: (2 or more visits):
Treatment arm 1: 57
Treatment arm 2: 64

Follow-up time points: 4 visits subsequent to baseline visit with minimum 8 weeks since previous dona-
tion or 4 weeks since deferral

Hb threshold for deferral from donation: 125 g/L (Hct 38%)

Source of funding: supported by American Red Cross funds

Participants Female donors failing a previous Hb screen (Hct 33% to 41%) prior to start of study

Mean age (years):

Cable 1988 
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Treatment arm 1: 34 (SD 10)
Treatment arm 2: 34 (SD 9)

Sex (male/female): 0%/100%

Interventions Treatment arm 1: oral ferrous gluconate (Fergon, Winthrop-Breon Laboratories, New York); 75 mg ele-
mental iron taken twice daily. Duration of treatment not reported

Treatment arm 2: oral calcium phosphate placebo taken twice daily. Duration of treatment not report-
ed

Outcomes Venous haemoglobin; red cell zinc protoporphyrin; serum ferritin; iron and iron-binding capacity; trans-
ferrin saturation; blood donations over initial and 4 subsequent visits

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Allocation concealment
(selection bias)

Unclear risk Allocation concealment was not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Blinding of study participants was not reported although a placebo was used

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk The number of withdrawals differed between treatment arms (43/100 versus
36/100 after 2 or more visits)

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias Low risk No other sources of bias identified

Cable 1988  (Continued)

 
 

Methods Type of study: parallel, 2-arm randomised controlled trial

Country of study: USA

Study setting: Northern Ohio Red Cross

Number of participants randomised:

Treatment arm 1: 24
Treatment arm 2: 25

Number of participants analysed (at week 16):

Devasthali 1991 
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Treatment arm 1: 21
Treatment arm 2: 25

Follow-up time points: weeks 1, 3, 6, 12, 16 after baseline (none were donation visits)

Hb threshold for deferral from donation: not reported (Hct 35%)

Source of funding: not reported

Participants Menstruating, non-pregnant female donors recently deferred from donation (Hct < 35%); MCV < 85 fL
and ferritin < 12 μg/L at start of study

Mean age (years): both treatment groups combined: range 18 to 40

Sex (male/female): 0%/100%

Interventions Treatment arm 1: oral carbonyl iron, 100 mg taken daily at bedtime, at least 2 hours after last meal for
84 days. Total dose: 8400 mg

Treatment arm 2: oral ferrous sulphate, 500 mg (100 mg Fe2+) taken daily at bedtime, at least 2 hours
after last meal for 84 days. Total dose: 8400 mg Fe2+

Outcomes Haemoglobin; mean corpuscular volume; reticulocyte count; platelet count; erythrocyte protopor-
phyrin; ferritin; serum iron; total iron binding capacity; transferrin saturation

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Allocation concealment
(selection bias)

Unclear risk Allocation concealment was not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Blinding of study participants was not reported although the study was de-
scribed as "double-blind"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 4 withdrawals at week 16 were reported, all from same treatment arm (car-
bonyl iron)

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias Low risk No other sources of bias identified

Devasthali 1991  (Continued)

 
 

Methods Type of study: parallel, 3-arm randomised controlled trial

Ehn 1968 
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Country of study: Sweden

Study setting: single centre

Number of participants randomised: not reported

Number of participants analysed: (after 4 donations):
Treatment arm 1: 12
Treatment arm 2: 12
Treatment arm 3: 18

Follow-up time points: 2 months after 6 donations subsequent to baseline donation; inter-donation in-
terval of 2 months

Hb threshold for deferral from donation: not reported

Source of funding: supported by AB Hassle, Molndal Medical Research Fund, County of Ostergotland

Participants Young male first-time donor conscripts

Mean age (years): both arms combined (subset of 58 subjects): mean 20, range 18 to 23

Sex (male/female): 100%/0%

Interventions Treatment arm 1: oral iron (Ferromyn S, AB Hassle); 37 mg as ferrous succinate + 0.11 g succinic acid
taken as 2 tablets twice daily for 2 weeks. Total dose: 2000 mg

Treatment arm 2: oral iron (Ferromyn S, AB Hassle); 37 mg as ferrous succinate + 0.11 g succinic acid
taken twice daily for 2 weeks. Total dose: 1000 mg

Treatment arm 3: oral placebo taken twice daily

Outcomes Haemoglobin; serum iron, total iron binding capacity; stainable bone marrow iron; sideroblasts; des-
ferrioxamine test

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Allocation concealment
(selection bias)

Unclear risk Allocation concealment was not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Blinding of study participants was not reported although a placebo was used

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Some withdrawals were described but the number of participants randomised
to each treatment arm was not reported

Ehn 1968  (Continued)

Oral or parenteral iron supplementation to reduce deferral, iron deficiency and/or anaemia in blood donors (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

40



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias High risk The study was supported by AB Hassle, manufacturers of iron supplements

Ehn 1968  (Continued)

 
 

Methods Type of study: parallel, 2-arm randomised controlled trial

Country of study: Sweden

Study setting: single blood donor centre

Number of participants randomised:

Treatment arm 1: 50
Treatment arm 2: 50

Number of participants analysed:

Treatment arm 1: 48
Treatment arm 2: 44

Follow-up time points: 3 months from baseline

Hb threshold for deferral from donation: not reported

Source of funding: not reported

Participants Regular blood donors

Mean age (years):

Treatment arm 1: median age 45 (male), 44.5 (female)
Treatment arm 2: median age 41 (male), 45 (female)

Sex (male/female):

Treatment arm 1: 46.9%/53.1%
Treatment arm 2: 47.9%/52.1%

Interventions Treatment arm 1: oral heme iron combination (Hemofer, Aktiva Pharmaceuticals, Sweden); 1.2 mg
heme iron from porcine blood + 8 mg Fe2+ as iron fumarate, taken twice daily over 3 months, with a
placebo replacement for the second or third month of treatment. Total dose: 144 mg Heme + 960 mg
Fe2+

Treatment arm 2: oral non-heme iron (Erco-fer Orion Pharmaceutica, Finland); 60 mg Fe2+ as iron fu-
marate, taken once daily over 3 months, with a placebo replacement for the second or third month of
treatment. Total dose: 3600 mg Fe2+

Outcomes Tolerance of Hemofer (primary outcome); serum ferritin; haemoglobin

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Frykman 1994 
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Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Allocation concealment
(selection bias)

Unclear risk Allocation concealment was not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Blinding of study participants was not reported although the study was de-
scribed as "double-blind"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk The number of withdrawals differed between treatment arms (2/50 versus
6/50)

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias Low risk No other sources of bias identified

Frykman 1994  (Continued)

 
 

Methods Type of study: parallel, 3-arm randomised controlled trial

Country of study: USA

Study setting: multi-centre: 3 fixed site collection facilities

Number of participants randomised:

Treatment arm 1: 24
Treatment arm 2: 26
Treatment arm 3: 25

Number of participants analysed:

Treatment arm 1: 15
Treatment arm 2: 17
Treatment arm 3: 19

Follow-up time points: day 56 after baseline donation

Hb threshold for deferral from donation: not reported (Hct 38%)

Source of funding: sponsored in part by Food and Drug Administration Orphan Drugs Development
Grant

Participants Female donors of child-bearing age with Hct ≥ 38% who had donated blood at least once previously

Mean age (years): not reported

Sex (male/female): 0%/100%

Interventions Treatment arm 1: oral carbonyl iron, 600 mg taken 3 times daily for 7 days. Total dose: 12,600 mg

Gordeuk 1987a 
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Treatment arm 2: oral ferrous sulphate, 300 mg (60 mg Fe2+) taken 3 times daily for 7 days. Total dose:
1260 mg Fe2+

Treatment arm 3: oral placebo, taken 3 times daily for 7 days

Outcomes Haemoglobin; mean corpuscular volume; free erythrocyte protoporphyrin; serum ferritin; serum iron;
total iron binding capacity; transferrin saturation; adverse effects

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Allocation concealment
(selection bias)

Unclear risk Allocation concealment was not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Blinding of study participants was not reported although the study was de-
scribed as "double-blind" and identical capsules were used for both treatment
and placebo

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk The number of withdrawals differed between treatment arms (9/26 versus
6/25)

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias Low risk No other sources of bias identified

Gordeuk 1987a  (Continued)

 
 

Methods Type of study: parallel, 2-arm randomised controlled trial

Country of study: USA

Study setting: blood donors to the Northern Ohio Red Cross

Number of participants randomised:

Treatment arm 1: 25
Treatment arm 2: 25

Number of participants analysed:

Treatment arm 1: 18
Treatment arm 2: 18

Follow-up time points: weeks 1, 3, 6, 12, 16 after baseline

Hb threshold for deferral from donation: not reported (Hct 38%)

Gordeuk 1987b 
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Source of funding: not reported

Participants Menstruating, non-pregnant female donors with recent deferral from repeat blood donation due to
haematocrit levels (Hct < 38%)

Mean age (years): not reported

Sex (male/female): 0%/100%

Interventions Treatment arm 1: oral carbonyl iron, 600 mg taken 3 times daily for 21 days. Total dose: 3780 mg Fe2+

Treatment arm 2: oral ferrous sulphate iron, 300 mg (60 mg Fe2+) taken 3 times daily for 21 days. Total
dose: 3780 mg Fe2+

Outcomes Free erythrocyte protoporphyrin; serum ferritin; serum iron; total iron binding capacity; transferrin sat-
uration; haemoglobin; mean corpuscular volume; white blood cell and platelet count; occult blood;
side effects

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Allocation concealment
(selection bias)

Unclear risk Allocation concealment was not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Blinding of study participants was not reported although the study was de-
scribed as "double-blind" and identical capsules were used for both treatment
arms

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk The number of withdrawals was the same in each treatment group (7/25 ver-
sus 7/25)

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias Low risk No other sources of bias identified

Gordeuk 1987b  (Continued)

 
 

Methods Type of study: parallel, 2-arm randomised controlled trial

Country of study: USA

Study setting: multiple fixed site blood donor centres

Number of participants randomised:

Gordeuk 1990 
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Treatment arm 1: 50
Treatment arm 2: 49

Number of participants analysed:

Treatment arm 1: 40
Treatment arm 2: 36

Follow-up time points: day 56 after baseline donation

Hb threshold for deferral from donation: 125 g/L (Hct 38%)

Source of funding: supported in part by Food and Drug Administration Orphan Drugs Development
Grant and by National Heart, Lung and Blood Institute of the National Institutes of Health

Participants Female repeat donors with Hb ≥ 125 g/L

Mean age (years): not reported (range 18 to 40) 

Sex (male/female): 0%/100%

Interventions Treatment arm 1: oral carbonyl iron (100 mg elemental iron) taken daily for 56 days. Total dose: 5600
mg

Treatment arm 2: oral placebo, taken daily for 56 days

Outcomes Haemoglobin; haematocrit; MCV; serum ferritin; free red cell protoporphyrin; serum iron; total iron
binding capacity; transferrin saturation; net iron absorption; adverse effects

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Allocation concealment
(selection bias)

Unclear risk Allocation concealment was not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Blinding of study participants was not reported although the study was de-
scribed as "double-blind" and identical capsules were used for both treatment
arms

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk The number of participants lost to follow-up was high (30%) and differed be-
tween treatment arms (10/50 versus 13/49)

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias Low risk No other sources of bias identified

Gordeuk 1990  (Continued)
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Methods Type of study: parallel, 3-arm randomised controlled trial

Country of study: South Africa

Study setting: single hospital donor centre

Number of participants randomised:

Treatment arm 1: 51
Treatment arm 2: 53
Treatment arm 3: 55

Number of participants analysed:

Treatment arm 1: 45
Treatment arm 2: 40
Treatment arm 3: 45

Follow-up time points: non-donation visits at weeks 1, 2, 4, 8, 12 after baseline

Hb threshold for deferral from donation: 135 g/L (male) or 125 g/L (female)

Source of funding: supported by the University of Cape Town Leukaemia Centre and StaF Research
(Cancer, Becker and Foote) Fund, the Gwendoline Moore Trust, the National Cancer Association, the
Medical Research Council and the Michael Chanani, Kaliski and MA Richardson bequests

Participants Deferred donors who failed CuSO4 haemoglobin screening test

Mean age (years): combined groups: 32 (range 17 to 64)

Sex (male/female):

Treatment arm 1: 9.8%/90.2%
Treatment arm 2: 9.4%/90.6%
Treatment arm 3: 21.8%/78.2%

Interventions Treatment arm 1: oral ferrous sulphate (Hausman Laboratories) 60 mg taken twice daily in the fasting
state for 12 weeks. Total dose: 10,080 mg

Treatment arm 2: oral iron (Hausman Laboratories); 100 mg chewable ferric polymaltose taken daily
with breakfast for 12 weeks. Total dose: 8400 mg

Treatment arm 3: oral iron (Hausman Laboratories); 100 mg chewable ferric polymaltose taken twice
daily with breakfast and supper for 12 weeks. Total dose: 16,800 mg

Outcomes Full blood count; serum iron; total iron binding capacity; serum ferritin; adverse effects; compliance

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Individuals were randomly assigned, using a computer-generated chart"

Allocation concealment
(selection bias)

High risk "Individuals were randomly assigned, using a computer-generated chart"

Jacobs 1993 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Study participants were not blinded

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk The number of withdrawals differed between treatment arms (6/51 versus
13/53 versus 10/55)

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias Unclear risk Iron supplements were donated by manufacturer

Jacobs 1993  (Continued)

 
 

Methods Type of study: parallel, 4-arm randomised controlled trial

Country of study: South Africa

Study setting: single hospital donor centre

Number of participants randomised:

Treatment arm 1: 40
Treatment arm 2: 35
Treatment arm 3: 45
Treatment arm 4: 47

Number of participants analysed:

Treatment arm 1: 24
Treatment arm 2: 23
Treatment arm 3: 24
Treatment arm 4: 20

Follow-up time points: non-donation visits at weeks 4, 8, 12 after baseline

Hb threshold for deferral from donation: not reported

Source of funding: trial material supplied by Vifor International; data management and statistical analy-
sis carried out by Clindata International

Participants Regular donors, deferred by CuSO4 haemoglobin test

Mean age (years): not reported

Sex (male/female): not reported

Interventions Treatment arm 1: oral iron polymaltose complex (IPC) (Vifor International); 100 mg + 1.8 mol/L glyc-
erophosphate (GlyP) taken twice daily for 12 weeks. Total dose: 16,800 mg IPC + 302.4 mol/L GlyP

Treatment arm 2: oral iron polymaltose complex (IPC) (Vifor International); 100 mg + 0.9 mol/L glyc-
erophosphate (GlyP) taken twice daily for 12 weeks. Total dose: 16,800 mg IPC + 151.2 mol/L GlyP

Jacobs 2000 
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Treatment arm 3: oral iron polymaltose complex (IPC) (Vifor International); 100 mg taken twice daily for
12 weeks. Total dose: 16,800 mg IPC

Treatment arm 4: oral ferrous sulphate taken twice daily at an "equivalent dose". Total dose: not re-
ported

Outcomes Haemoglobin; serum iron; transferrin saturation; serum ferritin; red cell ferritin

Notes This study performed intention-to-treat analysis

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Allocation concealment
(selection bias)

High risk Treatment allocation was not concealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Study participants were not blinded

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk The number of participants lost to follow-up was high (14%) and differed be-
tween treatment arms (4/40 versus 3/35 versus 3/45 versus 14/47)

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias Unclear risk Iron supplements were donated by the manufacturer (Vifor International)

Jacobs 2000  (Continued)

 
 

Methods Type of study: parallel, 2-arm randomised controlled trial

Country of study: Italy

Study setting: not reported

Number of participants randomised:

Treatment arm 1: 20
Treatment arm 2: 20

Number of participants analysed:

Treatment arm 1: 20
Treatment arm 2: 20

Follow-up time points: mean 30 (SD 2.2, range 23 to 33) days after baseline

Hb threshold for deferral from donation: not reported

Landucci 1987 
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Source of funding: not reported

Participants Iron-depleted blood donors (serum ferritin < 30 ng/100 mL)

Mean age (years): both groups combined: mean 36.2 (SD 7.9, range 18 to 56)

Sex (male/female): 27.5%/72.5%

Interventions Treatment arm 1: oral iron protein succinylate (80 mg Fe3+) (Legofer, Farmades SpA, Rome), taken daily
for a mean duration across both treatment groups of 30 (SD 2.2) days. Total dose: 2400 mg Fe3+

Treatment arm 2: oral iron sulphate (105 mg Fe2+) taken daily for a mean duration across both treat-
ment groups of 30 (SD 2.2) days. Total dose: 3150 mg Fe2+

Outcomes Red blood cell count; haemoglobin; haematocrit; mean corpuscular volume, mean corpuscular haemo-
globin content; mean corpuscular haemoglobin concentration; serum iron; serum transferrin; serum
ferritin

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Allocation concealment
(selection bias)

Unclear risk Allocation concealment was not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Blinding of study participants was not reported

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk All randomised participants were included in the analysis

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias Low risk No other sources of bias identified

Landucci 1987  (Continued)

 
 

Methods Type of study: parallel, 2-arm randomised controlled trial

Country of study: Sweden

Study setting: single

Number of participants randomised:

Lieden 1975 
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Treatment arm 1: 10
Treatment arm 2: 10

Number of participants analysed:

Treatment arm 1: 10
Treatment arm 2: 7

Follow-up time points: mean 36.4 (20 mg) or 24.5 (100 mg) days after third donation after baseline;
mean 20.4 (20 mg) or 18.6 (100 mg) days after fiGh donation after baseline. Mean interval 7.5 weeks be-
tween donations

Hb threshold for deferral from donation: not reported

Source of funding: supported by a grant from AB Astra, Sodertalje

Participants Young, male, first-time donor conscripts

Mean age (years): not reported

Sex (male/female): 100%/0%

Interventions Treatment arm 1: oral ferrous carbonate (AB Astra), 100 mg stabilised with sugar in pellet form, taken
daily for 1 year. Total dose: 36,500 mg

Treatment arm 2: oral ferrous carbonate (AB Astra), 20 mg stabilised with sugar in pellet form, taken
daily for 1 year. Total dose: 7300 mg

Outcomes Packed cell volume; serum iron; total iron binding capacity; stainable bone marrow iron; iron absorp-
tion; faecal iron

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Allocation concealment
(selection bias)

Unclear risk Allocation concealment was not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Blinding of study participants was not reported

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 3 randomised participants withdrew from the study; all were in the same treat-
ment group (20 mg ferrous carbonate)

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias High risk Supported by AB Astra, manufacturer of ferrous carbonate

Lieden 1975  (Continued)
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Methods Type of study: parallel, 2-arm randomised controlled trial

Country of study: Sweden

Study setting: single hospital blood donor centre

Number of participants randomised:

Treatment arm 1: 250
Treatment arm 2: 250

Number of participants analysed (at test 2):
Treatment arm 1: 219
Treatment arm 2: 210

Follow-up time points: after first, second and third donations. Median inter-donation interval of be-
tween 51 and 75 days

Hb threshold for deferral from donation: 125 g/L

Source of funding: not reported

Participants Previous donors (97.2%) with no iron deficiency anaemia during recent years

Mean age (years): not reported

Sex (male/female): 100%/0%

Interventions Treatment arm 1: oral ferrous sulphate (Ferrosulfat ACO, Orion Pharmaceutica, Finland); 100 mg taken
daily for 30 days; repeated as second donation. Total dose: 3000 mg per donation

Treatment arm 2: oral iron (Erco-Fer, Orion Pharmaceutica, Finland); 60 mg taken daily for 30 days; re-
peated as second donation. Total dose: 1800 mg per donation

Outcomes Side effects and haemoglobin concentration (primary outcome)

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Allocation concealment
(selection bias)

Low risk Treatment was allocated by "code-marked bags of prescriptions"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Study participants were blinded: code-marked bags of prescriptions which
said "1 tablet at bedtime for 30 days" were used

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "The study was conducted with the investigator blinded to the procedure"

Lindholm 1981 
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Incomplete outcome data
(attrition bias) 
All outcomes

Low risk The number of randomised participants with missing data was similar in each
group (31/250 versus 40/250 after the second test) with less than 5% difference
in attrition rate between treatment arms

Selective reporting (re-
porting bias)

High risk Pre-specified outcomes of serum ferritin, total iron binding capacity and com-
pliance were not reported

Other bias High risk 2 of the 3 co-authors were with the manufacturer of an iron supplement used
in the study

Lindholm 1981  (Continued)

 
 

Methods Type of study: parallel, 2-arm randomised controlled trial

Country of study: Thailand

Study setting: single hospital blood transfusion unit

Number of participants randomised:

Treatment arm 1: 72
Treatment arm 2: 69

Number of participants analysed:

Treatment arm 1: 47
Treatment arm 2: 51

Follow-up time points: approximately 3 months after baseline; mean 97.1 (SD 10.8) days (iron supple-
mentation group); mean 95.5 (SD 9.1) days (placebo group)

Hb threshold for deferral from donation: 120 g/L

Source of funding: supported by a grant from the Royal Thai Government given to the Research Institute
for Health Sciences

Participants Male volunteer and paid blood donors who had previously given blood consecutively 4 times or more,
each with an interval of 6 months or less. Body weight > 50 kg; haemoglobin > 12 gm% from CuSO4 test

Mean age (years): not reported

Sex (male/female): 100%/0%

Interventions Treatment arm 1: oral elemental iron, 56 mg taken daily for 90 days. Total dose: 5040 mg

Treatment arm 2: oral placebo taken daily for 90 days

Outcomes Haemoglobin; serum iron; total iron binding capacity; serum ferritin

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Linpisarn 1986 
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Allocation concealment
(selection bias)

Unclear risk Allocation concealment was not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Blinding of study participants was not reported although a placebo was used

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk The number of participants lost to follow-up was high (30%) and differed be-
tween treatment arms (25/72 versus 18/69)

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias Low risk No other sources of bias identified

Linpisarn 1986  (Continued)

 
 

Methods Type of study: parallel, 2-arm randomised controlled trial

Country of study: South Africa

Study setting: Western Province Blood Transfusion Service

Number of participants randomised:

Treatment arm 1: 11
Treatment arm 2: 12

Number of participants analysed:

Treatment arm 1: 11
Treatment arm 2: 12
Follow-up time points: after 56 days of treatment

Hb threshold for deferral from donation: 135 g/L

Source of funding: supported by the University of Cape Town Leukaemia Centre and StaF Research
(Cancer) Fund, the National Cancer Institute and the Medical Research Council. Iron polymaltose do-
nated by Hausman Laboratories

Participants Regular donors with a minimum of 4 units in the preceding 12 months; haemoglobin ≥ 135 g/L and
serum ferritin between 50 and 150 μg/L

Mean age (years): not reported

Sex (male/female): 100%/0%

Interventions Treatment arm 1: oral elemental iron (Ferrimed DS, Hausman Laboratories, Switzerland); 100 mg as
chewable tablets taken twice daily for 56 days. Total dose: 11,200 mg

Treatment arm 2: oral placebo taken twice daily for 56 days. Total dose: 11,200 mg

Mackintosh 1988_HSF 
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Outcomes Serum ferritin; haemoglobin; adverse effects

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Allocation concealment
(selection bias)

Unclear risk Allocation concealment was not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Blinding of study participants was not reported although a placebo was used

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk All randomised participants were included in the analysis

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias Low risk  

Mackintosh 1988_HSF  (Continued)

 
 

Methods Type of study: parallel, 2-arm randomised controlled trial

Country of study: South Africa

Study setting: Western Province Blood Transfusion Service

Number of participants randomised:

Treatment arm 1: 11
Treatment arm 2: 12
Number of participants analysed:

Treatment arm 1: 11
Treatment arm 2: 12

Follow-up time points: after 56 days of treatment

Hb threshold for deferral from donation: 135 g/L

Source of funding: supported by the University of Cape Town Leukaemia Centre and StaF Research
(Cancer) Fund, the National Cancer Institute and the Medical Research Council. Iron polymaltose do-
nated by Hausman Laboratories

Mackintosh 1988_LSF 
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Participants Regular donors with a minimum of 4 units in the preceding 12 months; haemoglobin ≥ 135 g/L and
serum ferritin b < 20 μg/L

Mean age (years): not reported

Sex (male/female): 100%/0%

Interventions Treatment arm 1: oral elemental iron (Ferrimed DS, Hausman Laboratories, Switzerland); 100 mg as
chewable tablets taken twice daily for 56 days. Total dose: 11,200 mg

Treatment arm 2: oral placebo taken twice daily for 56 days. Total dose: 11,200 mg

Outcomes Serum ferritin; haemoglobin; adverse effects

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Allocation concealment
(selection bias)

Unclear risk Allocation concealment was not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Blinding of study participants was not reported although a placebo was used

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk All randomised participants were included in the analysis

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias Low risk  

Mackintosh 1988_LSF  (Continued)

 
 

Methods Type of study: parallel, 2-arm randomised controlled trial

Country of study: Iran

Study setting: multi-centre: 2 blood transfusion centres

Number of participants randomised:

Treatment arm 1: 207
Treatment arm 2: 205

Number of participants analysed:

Maghsudlu 2008 
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Treatment arm 1: 132
Treatment arm 2: 120

Follow-up time points: visits at 4, 8, 12 months after baseline

Hb threshold for deferral from donation: 125 g/L

Source of funding: supported by the Research Centre of the Iranian Blood Transfusion Organisation

Participants Successful female, non-pregnant donors of childbearing age

Mean age (years): both groups pooled: mean 28.7 (SD 7.2, maximum age 45)

Sex (male/female): 0%/100%

Interventions Treatment arm 1: oral ferrous sulphate, 150 mg (50 mg elemental iron) taken 3 times daily for 7 days;
repeated after each of 3 donations. Total dose: 3150 mg for each donation

Treatment arm 2: oral placebo taken 3 times daily for 7 days; repeated after each of 3 donations. Total
dose: 3150 mg for each donation

Outcomes Compliance; adverse effects; haemoglobin; haematocrit; serum ferritin; serum iron; total iron binding
capacity; transferrin saturation

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Allocation concealment
(selection bias)

Unclear risk Allocation concealment was not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Blinding of study participants was not reported although a placebo was used

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk The number of participants lost to follow-up was high (39%) and differed be-
tween treatment arms (75/207 versus 85/205)

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias Low risk No other sources of bias identified

Maghsudlu 2008  (Continued)

 
 

Methods Type of study: parallel, 2-arm randomised controlled trial

Mirrezaie 2008 
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Country of study: Iran

Study setting: multi-centre: 2 blood transfusion centres

Number of participants randomised:

Treatment arm 1: 49
Treatment arm 2: 46

Number of participants analysed:

Treatment arm 1: 39
Treatment arm 2: 31

Follow-up time points: non-donation visits on day 7 (adverse effects only); day 28; day 56 after baseline
donation

Hb threshold for deferral from donation: 120 g/L

Source of funding: supported under a co-operative agreement from Shiraz University of Medical
Sciences and Shiraz Blood Transfusion Organization

Participants Regular female donors of childbearing age with more than one blood donation in the last year; haemo-
globin ≥ 120 g/L

Mean age (years):

Treatment arm 1: mean 34.2 (SD 9.3, range 18 to 49)
Treatment arm 2: mean 34.0 (SD 8.0, range 18 to 49)

Sex (male/female): 0%/100%

Interventions Treatment arm 1: oral ferrous sulphate equivalent to 50 mg elemental iron, taken daily for 8 weeks. To-
tal dose: 2800 mg

Treatment arm 2: oral placebo taken daily for 56 days. 

Outcomes Serum ferritin; compliance; adverse effects

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Participants were assigned to treatment randomly by a "random block design"

Allocation concealment
(selection bias)

Unclear risk Participants were assigned to treatment randomly by a "random block design"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Blinding of study participants was not reported although the study was de-
scribed as "double-blind" and a placebo was used

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 

High risk The number of withdrawals differed between treatment arms (10/49 versus
15/46)

Mirrezaie 2008  (Continued)
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All outcomes

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias Low risk No other sources of bias identified

Mirrezaie 2008  (Continued)

 
 

Methods Type of study: parallel, 3-arm randomised controlled trial

Country of study: Germany

Study setting: single blood transfusion centre

Number of participants randomised:

Treatment arm 1: 176
Treatment arm 2: 175
Treatment arm 3: 175

Number of participants analysed: (at visit 3 (males) or visit 2 (females)):
Treatment arm 1: 54 males, 57 females
Treatment arm 2: 54 males, 44 females
Treatment arm 3: 40 males, 40 females

Follow-up time points: donation visits at 2, 4, 6 months (male) or 3, 6 months (female)

Hb threshold for deferral from donation: 135 g/L (male) or 125 g/L (female)

Source of funding: supported in part by a grant from Phyt-Immun GmbH, Homburg, Germany

Participants Regular donors with haemoglobin ≥ 135 g/L (males) or ≥ 125 g/L (females)

Mean age (years): mean not reported, all groups combined: range 19 to 67 (males), 19 to 65 (females)

Sex (male/female):

Treatment arm 1: 55.1%/44.9%
Treatment arm 2: 54.9%/45.1%
Treatment arm 3: 54.9%/45.1%

Interventions Treatment arm 1: oral ferrous gluconate (Phyt-Immun GmbH, Homburg, Germany); 40 mg + 400 mg
ascorbic acid taken daily for 6 months. Total dose: 7520 mg

Treatment arm 2: oral ferrous gluconate (Phyt-Immun GmbH, Homburg, Germany); 20 mg + 400 mg
ascorbic acid taken daily for 6 months with 400 mg ascorbic acid. Total dose: 3760 mg

Treatment arm 3: oral placebo + 400 mg ascorbic acid taken daily for 6 months

Outcomes Storage iron (logarithm of the ratio of transferrin receptor to ferritin concentration) (primary outcome);
donations and deferrals; serum ferritin; % with depleted iron stores; adverse effects; compliance

Notes This study performed intention-to-treat analysis

Risk of bias

Bias Authors' judgement Support for judgement

Radtke 2004a 

Oral or parenteral iron supplementation to reduce deferral, iron deficiency and/or anaemia in blood donors (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

58



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Random sequence genera-
tion (selection bias)

Low risk Patients were assigned to treatment by "block randomization with variable
block length"

Allocation concealment
(selection bias)

Unclear risk Patients were assigned to treatment by "block randomization with variable
block length"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Blinding of study participants was not reported although the study was de-
scribed as "double-blind"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk The number of withdrawals differed between treatment arms (63/173 versus
72/175 versus 88/175 at the second visit)

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias High risk This study performed intention-to-treat analysis. The study was supported in
part by a grant from Phyt-Immun GmbH, Homburg, Germany

Radtke 2004a  (Continued)

 
 

Methods Type of study: cross-over, 2-arm randomised controlled trial

Country of study: Germany

Study setting: not reported

Number of participants randomised:

Treatment arm 1: 131
Treatment arm 2: 129

Number of participants analysed (at visit 3):
Treatment arm 1: 108
Treatment arm 2: 103

Follow-up time points: 3 donation visits subsequent to baseline donation; inter-donation interval 8 to
10 weeks

Hb threshold for deferral from donation: 145 g/L (before first donation); 140 g/L (before subsequent do-
nations)

Source of funding: supported in part by a grant from Sanol/Schwarz Pharma, Monheim, Germany

Participants Regular donors with minimum body weight 68 kg; meeting the Hb threshold

Mean age (years): not reported; all groups combined: range 18 to 62

Sex (male/female): 98.8%/1.2%

Interventions Treatment arm 1: oral iron (iron(II)-glycine-sulphate-complex (Sanol/Schwartz Pharma, Monheim,
Germany), 100 mg Fe2+ taken daily between baseline and 3 subsequent visits (between 56 and 70
days). Total dose: 16,800 mg to 21,000 mg

Radtke 2004b 
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Treatment arm 2: oral placebo (Sanol/Schwartz Pharma, Monheim, Germany); taken daily between
baseline and 3 subsequent visits (between 56 and 70 days)

Outcomes Donations and deferrals; haemoglobin; serum ferritin; adverse effects; compliance

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Patients were assigned to treatment by "block randomization with variable
block length"

Allocation concealment
(selection bias)

Unclear risk Patients were assigned to treatment by "block randomization with variable
block length"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Blinding of study participants was not reported although the study was de-
scribed as "double-blind"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk The number of randomised participants with missing data was similar in each
group (23/131 versus 26/129 at the third visit) with less than 5% difference in
attrition rate between treatment arms

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias High risk The study was supported in part by a grant from Phyt-Immun GmbH, Hom-
burg, Germany

Radtke 2004b  (Continued)

 
 

Methods Type of study: parallel, 2-arm randomised controlled trial

Country of study: Norway

Study setting: hospital blood bank

Number of participants randomised:

Treatment arm 1: 198
Treatment arm 2: 201

Number of participants analysed:

Treatment arm 1: 153 (71 male, 82 female)
Treatment arm 2: 161 (82 male, 79 female)

Follow-up time points: mean 8 (SD 2) days after initial donation

Hb threshold for deferral from donation: not reported

Rosvik 2010 
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Source of funding: supported by a grant from Western Norway Regional Health Authority

Participants Donors with at least 1 previous donation; Hb ≥ 135 g/L (males) or ≥ 125 g/L (females); serum ferritin > 20
μg/L; willingness to return 8 (+/- 2) days after donation for follow-up

Mean age (years): both treatment groups pooled: mean 42.8 (SD 11.4, range 18 to 69) (male), 43.2 (SD
12.1, range 20 to 70) (female)

Sex (male/female):

Treatment arm 1: 50%/50%
Treatment arm 2: 50.7%/49.3%

Interventions Treatment arm 1: oral ferroglycin sulphate complex (Niferex©); 100 mg taken daily for 8 days. Total
dose: 800 mg

Treatment arm 2: control (no iron supplementation or placebo)

Outcomes Short-term change in iron status (primary outcome); effects of iron supplementation in donors with
variants in the classical HFE-gene of hereditary haemochromatosis compared to a HFE wildtype group

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Allocation concealment
(selection bias)

High risk Treatment allocation was not concealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Study participants were not blinded

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk The number of participants lost to follow-up was high (20%)

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias Low risk No other sources of bias identified

Rosvik 2010  (Continued)

 
 

Methods Type of study: parallel, 3-arm randomised controlled trial

Country of study: Sweden

Study setting: hospital blood bank

Rybo 1971 
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Number of participants randomised:

Treatment arm 1: 460 (261 male, 199 female)
Treatment arm 2: 460 (260 male, 200 female)
Treatment arm 3: 456 (257 male, 199 female)

Number of participants analysed:

Treatment arm 1: 392 (212 male, 180 female)
Treatment arm 2: 389 (214 male, 175 female)
Treatment arm 3: 385 (205 male, 180 female)

Follow-up time points: 14 days post-donation

Hb threshold for deferral from donation: not reported

Source of funding: not reported

Participants Regular blood donors

Mean age (years): not reported

Sex (male/female):

Treatment arm 1: 56.7%/63.3%
Treatment arm 2: 56.5%/63.5%
Treatment arm 3: 56.4%/63.6%

Interventions Treatment arm 1: oral ferrous sulphate (AB Hassle, Goteborg); 100 mg taken twice daily for 14 days. To-
tal dose: 2800 mg

Treatment arm 2: oral iron (AB Hassle, Goteborg) as 100 mg sustained-release tablets (40% iron release
within 1 hour and 100% within 6 hours) taken twice daily for 14 days. Total dose: 2800 mg

Treatment arm 3: oral placebo (AB Hassle, Goteborg) taken twice daily for 14 days. Total dose: 2800 mg

Outcomes Adverse effects; compliance

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The method of randomisation was not reported

Allocation concealment
(selection bias)

Low risk "Subjects received tablets in a coded bottle labelled 'iron tablets to blood
donors'"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "Subjects received tablets in a coded bottle labelled 'iron tablets to blood
donors'"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Blinding of outcome assessors was not reported

Rybo 1971  (Continued)
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Incomplete outcome data
(attrition bias) 
All outcomes

Low risk The number of randomised participants with missing data was similar in each
group (68/460 versus 61/460) with less than 5% difference in attrition rate be-
tween treatment arms)

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias Low risk No other sources of bias identified

Rybo 1971  (Continued)

 
 

Methods Type of study: parallel, 3-arm randomised controlled trial followed by non-randomised cross-over peri-
od

Country of study: USA

Study setting: multiple fixed or hospital donation sites and monthly blood drives

Number of participants randomised:

Treatment arm 1: 55
Treatment arm 2: 49
Treatment arm 3: 57

Number of participants analysed:

Treatment arm 1: 22
Treatment arm 2: 22
Treatment arm 3: 19

Follow-up time points: at each of at least 3 donation visits subsequent to baseline donation; inter-do-
nation interval 8 to 12 weeks; mean 9.5 weeks. After 4 subsequent visits, median number of days since
baseline = 266, range 225 to 403 days

Hb threshold for deferral from donation: not reported (Hct 38%)

Source of funding: supported by a grant from Blood Systems Research Foundation, Scottsdale, Arizona.
Iron supplements supplied by Schering Corporation of Kenilworth, New Jersey

Participants Regular, actively menstruating, female donors who could commit to donate blood close to every 8
weeks for 1 year

Mean age (years):

Treatment arm 1: mean 28 (SD 5, range 18 to 40)
Treatment arm 2: mean 26 (SD 6, range 20 to 42)
Treatment arm 3: mean 30 (SD 7, range 19 to 40)

Sex (male/female): 0%/100%

Interventions Treatment arm 1: oral ferrous sulphate (Schering Corporation, Kenilworth, New Jersey); 39 mg elemen-
tal iron taken daily for 56 days. Total dose: 2184 mg Fe2+

Treatment arm 2: oral ferrous sulphate (Schering Corporation, Kenilworth, New Jersey); 39 mg elemen-
tal iron + 75 mg vitamin C taken daily for 56 days. Total dose: 2184 mg Fe2+

Treatment arm 3: oral placebo (Schering Corporation, Kenilworth, New Jersey) containing 75 mg vita-
min C only, taken daily for 56 days

Simon 1984 
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Outcomes Haemoglobin; haematocrit; total iron binding capacity; serum ferritin

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Donors were "randomly assigned to one of three groups by pulling a card with
an A, B, or C on it from an envelope in which the cards had been placed in ran-
dom order"

Allocation concealment
(selection bias)

Low risk Donors were "given a bottle of medication marked either A, B, or C according
to the card pulled. The bottles were filled at the pharmacy according to their
code"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Study participants were "given a bottle of medication marked either A, B, or C
according to the card pulled. The bottles were filled  at the pharmacy accord-
ing to their code"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk The randomisation code was broken only after all participants had been in the
study for at least 1 year

Incomplete outcome data
(attrition bias) 
All outcomes

High risk The number of withdrawals differed between treatment arms (33/55 versus
27/49 versus 39/57)

Selective reporting (re-
porting bias)

Unclear risk All outcomes listed in the manuscript were reported, but no study protocol
was available to determine the full list of pre-specified outcomes

Other bias Low risk  

Simon 1984  (Continued)

 
 

Methods Type of study: parallel, 2-arm randomised controlled trial

Country of study: Switzerland

Study setting: Lausanne Blood Transfusion Centre

Number of participants randomised:

Treatment arm 1: 78
Treatment arm 2: 76

Number of participants analysed:

Treatment arm 1: 74
Treatment arm 2: 71

Follow-up time points: 4 weeks after randomisation (5 weeks after initial donation)

Hb threshold for deferral from donation: 120 g/L

Source of funding: supported by Pierre Fabre Medicament, Boulogne, France

Waldvogel 2012 
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Participants Successful female donors, non-anaemic but iron-deficient after donation (Hb ≥ 120 g/L and ferritin ≤ 30
ng/mL 1 week after donation)

Mean age (years):

Treatment arm 1: mean 32.9 (SD 8.4)
Treatment arm 2: mean 30.7 (SD 8.8)

Sex (male/female): 0%/100%

Interventions Treatment arm 1: oral ferrous sulphate (Tardyferon, Robapharm, Boulogne, France); 80 mg taken daily
for 28 days. Total dose: 2240 mg

Treatment arm 2: oral placebo taken daily for 28 days

Outcomes Level of fatigue perceived by donors on a 10-point visual analogue scale; subjective fatigue evaluated
by the Fatigue Severity Scale (primary outcome); change in aerobic capacity; depression and quality of
life; ferritin; haemoglobin

Notes This study performed intention-to-treat analysis

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "A simple random allocation sequence without restriction was generated by
an independent pharmacy according to a pre-established computer generated
list"

Allocation concealment
(selection bias)

Low risk "Each drug package was identified with a unique number according to the ran-
domisation schedule and given to the nurse in charge of the participant. The
code was held by the pharmacist and remained unbroken until the end of the
trial"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "Each drug package was identified with a unique number according to the ran-
domisation schedule and given to the nurse in charge of the participant. The
code was held by the pharmacist and remained unbroken until the end of the
trial"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "All investigators and the statistician remained blinded until the end of the sta-
tistical analysis"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk The number of participants with missing data was similar in each group (4/78
versus 4/75) with less than 5% difference in attrition rate between treatment
arms)

Selective reporting (re-
porting bias)

Low risk All outcomes pre-specified in the published protocol were reported

Other bias Low risk The study was supported by Pierre Fabre Medicament, Boulogne, France, own-
ers of Robapharm who manufacture Tardyferon. However, the study was ac-
corded "total independence in study design, data analysis and interpretation,
and in the writing of the manuscript"

Waldvogel 2012  (Continued)

CuSO4 = copper sulphate
Fe2+ = ferrous compound
Fe3+ = ferric compound
GlyP = glycerophosphate
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Hb = haemoglobin
Hct = haematocrit
IPC = iron polymaltose complex
MCV = mean cell volume
RLS = restless legs syndrome
SD = standard deviation
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Aramburu 1991 This study is no longer available

Bier-Ulrich 2003 A randomised controlled trial of iron supplementation versus placebo in donors undergoing
plasmapheresis

Blagoevska 2005 This randomised trial of both blood donors and non-donors was published in abstract form in 2005.
No further publications have been identified and attempts to contact the authors have been unsuc-
cessful

Borch-Iohnsen 1989 A study of women (non-donors) of child-bearing age with low serum ferritin levels, randomised to
receive one of 3 iron supplementation preparations

Brittenham 2011 A commentary on iron deficiency in blood donors

Brugnara 1993 A cohort study of erythropoietin in male autologous blood donors

Bryant 2012 A non-randomised, comparative study of ferrous sulphate or ferrous gluconate in deferred versus
non-deferred blood donors

Chiamchanya 2013 A randomised study of different doses of vitamin C with separate identical doses of iron supple-
mentation

Gordeuk 1986 A single-arm safety study of incremental doses of elemental carbonyl iron in blood donors

Hoppe 2006 A randomised study of hourly iron absorption rates after receiving 2 types of iron-fortified rolls in
regular blood donors. Each donor received a number of different iron preparations over 5 days

Kaltwasser 1982 This trial was published in abstract form in 2005. It is unclear whether treatment was randomised.
No further publications have been identified

Lieden 1975b A non-randomised study of ferrous carbonate versus placebo in first-time donors (male conscripts)

Lopes 1999 A randomised trial of daily versus weekly doses of ferrous sulphate in women (non-donors) or
child-bearing age

Magnussen 2008 A non-randomised trial comparing 2 iron preparations in blood donors, where treatment allocation
was made on the basis of adverse effects

Nielsen 1973 A study of the iron absorption from slow-release and rapid-release iron preparations in blood
donors, where the 2 types of treatment were given on alternate days for 10 days

Nielsen 1976 A study of the iron absorption from slow-release and rapid-release iron preparations in blood
donors, where the 2 types of treatment were given on alternate days for 10 days

Radtke 2005 A single-arm trial of elemental iron in blood donors

Remy 1956 A retrospective commentary on the individual serum iron levels in 40 repeat blood donors
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Study Reason for exclusion

Tobias 1981 A prospective study of blood donors who received either ferrous fumarate or a trace of elemental
iron. It was unclear whether treatment was randomised

Zanella 1989 A retrospective/prospective study of the iron status of regular blood donors. No iron supplementa-
tion was administered

 

Characteristics of studies awaiting assessment [ordered by study ID]

 

Methods Type of study: parallel, 2-arm randomised controlled trial

Country of study: India

Study setting: not reported

Number of participants randomised:

Treatment arm 1: 98

Treatment arm 2: 102

Number of participants analysed:

Treatment arm 1: 64

Treatment arm 2: 62

Follow-up time points: 1 month after whole blood donation and at the time of next blood donation
(3 to 6 months)

Source of funding: not reported

Participants Regular blood donors who had donated at least twice in the previous year

Mean age (years): not reported (range 20 to 59)

Sex (male/female): not reported

Interventions Treatment arm 1: 98.6 mg oral ferrous fumarate taken daily for 21 days

Treatment arm 2: placebo (glucose capsules) taken daily for 21 days

Outcomes Haemoglobin, haematocrit, serum ferritin, red cell indices (MCV, MCH, MCHC, RBC count) and red
cell distribution at 1 month and at next donation

Notes Insufficient information was included in this conference abstract for inclusion in the review. No fur-
ther publications of this study have been identified

Dara 2013 

 
 

Methods Type of study: parallel, 2-arm randomised controlled trial

Country of study: Sweden

Study setting: not reported

Ekermo 2013 
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Number of participants randomised: 210 (numbers in each treatment arm not reported)

Number of participants analysed: not reported

Follow-up time points: 4 donations (females) or 5 donations (males) after baseline

Source of funding: not reported

Participants Regular blood donors who had donated at least 5 previous whole blood donations

Mean age (years): not reported

Sex (male/female): not reported

Interventions Treatment arm 1: infusion of dextriferron 1000 mg after first donation in the study and then 200 mg
after each donation

Treatment arm 2: 100 mg Fe2+ (20 tablets) after each donation

Outcomes Change in haemoglobin from baseline at second visit (primary outcome); change in haemoglobin
from baseline at subsequent visits; iron status, health status (SF-36), International RLS Study Group
Rating Scale score and fatigue status at each blood donation; incidence and severity of adverse
events, tolerance and compliance

Notes Insufficient information was included in this conference abstract for inclusion in the review. No fur-
ther publications of this study have been identified

Ekermo 2013  (Continued)

 
 

Methods Type of study: parallel, 4-arm randomised controlled trial

Country of study: Norway

Study setting: Oslo Blood Bank

Number of participants randomised: 621 (numbers in each treatment arm not reported)

Number of participants analysed: not reported

Follow-up time points: 30 days after whole blood donation

Source of funding: not reported

Participants Active blood donors who provided written informed consent

Mean age (years): not reported

Sex (male/female): not reported

Interventions Treatment arm 1: standard 20-day iron supplementation of one tablet (Niferex©) 100 mg Fe2+ per
day

Treatment arm 2: standard 20-day iron supplementation combined with a daily high-dose vitamin
C in the form of 1 tablet of 750 mg ascorbic acid (Pharma Nord©) daily for 30 days

Treatment arm 3: 30-day high-dose vitamin C supplementation only

Treatment arm 4: no form of supplementation

Outcomes Serum ferritin; haemoglobin, serum iron at 30 days

Grosz 2011 
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Notes Insufficient information was included in this conference abstract for inclusion in the review. No fur-
ther publications of this study have been identified

Grosz 2011  (Continued)

 
 

Methods Type of study: parallel, 2-arm randomised controlled trial

Country of study: USA

Study setting: not reported

Number of participants randomised: 214 (numbers in each treatment arm not reported)

Number of participants analysed:

Treatment arm 1: 106
Treatment arm 2: 101

Follow-up time points: day 56 after baseline donation

Source of funding: not reported

Participants Repeat donors (more than 1 donation in past year)

Mean age (years): not reported

Sex (male/female): 37%/63%

Interventions Treatment arm 1: oral iron 39 mg taken daily for 24 weeks. Total dose: 6552 mg

Treatment arm 2: oral placebo, taken daily for 24 weeks

Outcomes Haemoglobin; serum ferritin; time to recovery of 80% of post-donation decrease in haemoglobin;
% donors with venous Hb < 125 g/L at day 56 post-donation; reticulocyte counts (in a subset of
donors)

Notes Insufficient information was included in this conference abstract for inclusion in the review. No fur-
ther publications of this study have been identified

Kiss 2013 

 
 

Methods Type of study: parallel, 2-arm, double-blind, randomised controlled trial

Country of study: Australia

Study setting: Australian Red Cross Blood Service

Number of participants randomised: 282 (numbers in each treatment arm not reported)

Number of participants analysed: not reported

Follow-up time points: 12 weeks

Source of funding: not reported

Participants Returning female whole blood donors aged 18 to 45 years

Mean age (years): not reported

Marks 2011 
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Sex (male/female): 0%/100%

Interventions Treatment arm 1: carbonyl iron (Feosol), 45 mg daily for 8 weeks

Treatment arm 2: placebo

Outcomes Total body iron (calculated from serum ferritin, serum transferrin receptor) and prevalence of iron
deficiency (primary outcomes); eligibility to donate at week 12, incidence of gastrointestinal com-
plaints, venous Hb

Notes Insufficient information was included in this conference abstract for inclusion in the review. No fur-
ther publications of this study have been identified

Marks 2011  (Continued)

 
 

Methods Type of study: parallel, 3-arm randomised controlled trial

Country of study: Germany

Study setting: not reported

Number of participants randomised:

The number of participants randomised in each group is unclear

Number of participants analysed:

Treatment arm 1: 50

Treatment arm 2: 46

Treatment arm 3: 46

Follow-up time points: blood parameters were observed for a period of at least 18 months but un-
clear how many donations were sought/given during this period

Source of funding: not reported

Participants Repeat blood donors

Mean age (years): not reported

Sex (male/female): not reported

Interventions Treatment arm 1: 50 mg elemental iron given daily for 24 days. Total iron: 1200 mg

Treatment arm 2: 20 mg elemental iron (+ vitamins) given daily for 60 days as food supplement. To-
tal iron: 1200 mg

Treatment arm 3: 100 mg ascorbic acid over an observation period of 2 years

Outcomes Low Hb deferrals; laboratory parameters; venous Hb; mean corpuscular volume; ferritin; zinc pro-
toporphyrin; safety and tolerance parameters

Notes Insufficient information was included in this conference abstract for inclusion in the review. No fur-
ther publications of this study have been identified

Stotzer 2013 
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Methods Type of study: parallel, 2-arm randomised controlled trial

Country of study: Hong Kong

Study setting: not reported

Number of participants randomised:

Treatment arm 1: 112

Treatment arm 2: 111

Number of participants analysed:

Treatment arm 1: 102

Treatment arm 2: 101

Follow-up time points: next scheduled donation visit (men: 3 months; women: 4 months)

Source of funding: not reported

Participants Repeat blood donors

Mean age (years): not reported

Sex (male/female): 50%/50%

Interventions Treatment arm 1: 300 mg iron fumarate (Fortifer) equivalent to 100 mg of elemental iron, once dai-
ly for 2 weeks

Treatment arm 2: no iron supplementation

Outcomes Low Hb deferral; serum ferritin levels; adverse effects; compliance

Notes Insufficient information was included in this conference abstract for inclusion in the review. No fur-
ther publications of this study have been identified

Wong 2012 

Fe2+ = ferrous compound
Hb = haemoglobin
MCH = mean cell Hb
MCV = mean cell volume
MCHC = MCH concentration
RBC = red blood cell
RLS = restless legs syndrome
 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Monitoring of iron status and clinical evaluation of interventions intended to maintain clinically ad-
equate iron status in women who are new blood donors

Methods A phase 3, randomised, open-label, parallel study

Participants New female blood donors:

Accepted as a whole blood donor at the time of the first and second whole blood donations and at-
tending with the intention of giving a third donation within 12 months of the previous donation

ACTRN12612000911897 
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Interventions Treatment arm 1: 30-day course of a nutritional iron supplement (18 mg carbonyl iron tablets) at a
dose of 1 tablet daily over a 30-day period, or 1 tablet daily until finished if some days are omitted
for any reason

Treatment arm 2: verbal and written dietary advice to enhance iron intake by increasing awareness
of food choices that may increase their intake of available food iron

Outcomes Primary outcomes:

1. % with serum ferritin > 20 µg/L at third whole blood donation

2. % with serum ferritin > 12 µg/L at third whole blood donation

Secondary outcomes:

1. % who give their third whole blood donation within 12 months of the second donation

2. The inter-donation interval between the second and third whole blood donations

3. The number of call-up requests to donors to give their third whole blood donation

Starting date September 2012

Contact information Dr James M Faed, Blood Bank Dunedin Hospital Private Bag 6133 Dunedin 9016, New Zealand.
Email: jim.faed@nzblood.co.nz

Notes —

ACTRN12612000911897  (Continued)

 
 

Trial name or title Strategies to reduce iron deficiency (STRIDE) study

Methods A multi-centre, randomised, double-blind, parallel, efficacy study

Participants Frequent blood donors:

3 or more (men) or 2 or more (women) donations in the prior 12 months

Interventions Treatment arm 1: donors given a letter thanking them for donating

Treatment arm 2: donors given a letter informing them of their plasma ferritin level and recom-
mending action to prevent iron deficiency, such as taking iron supplements or delaying donation

Treatment arm 3: donors given 60 placebo pills following each donation

Treatment arm 4: donors given 60 pills with 19 mg elemental iron (the amount in a typical multiple
vitamin with iron) following each donation

Treatment arm 5: donors given 60 pills with 38 mg elemental iron following each donation

Outcomes Efficacy (specific outcomes not reported)

Starting date Not reported

Contact information B J Bryant, Blood Bank, University of Texas Medical Branch, Galveston, Texas, United States. Email:
bbryant@utmb.edu

Notes Enrolment of 660 donors complete; study now entering the 2-year longitudinal follow-up phase

Bryant ongoing 
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Trial name or title A clinical open, randomised study of oral iron (Duroferon®) vs. intravenous iron (Ferinject®) for iron
substitution in blood donors

Methods A phase 4, randomised, open-label, parallel safety/efficacy study

Participants Blood donors:

• Males and females qualified as whole blood donors

• Fulfilled at least 5 previous whole blood donations

• Signed informed consent

Interventions Treatment arm 1: intravenous ferric carboxymaltose - Ferinject (Vifor, France)

Treatment arm 2: oral ferrous sulphate - Duroferon, 100 mg

Outcomes Primary outcome:

Change in blood Hb analysed at the second blood donation

Secondary outcomes:

1. Change of blood Hb levels at the 3rd, 4th and 5th whole blood donation (males), and at the 3rd
and 4th donation (females)

2. Effects on iron status, health status (SF-36), International RLS Study Group Rating Scale (IRLS)
score, and fatigue status after respective blood donation and after 1 year, i.e. after in total 5 do-
nations in males and 4 donations in females

3. Incidence and severity of adverse effects, tolerance and compliance

Starting date Not specified

Contact information —

Notes Sponsored by Renapharma AB

EUCTR2009-010623-64-SE 

 
 

Trial name or title A randomised, prospective, double-blind, comparative, placebo-controlled trial of intravenous ad-
ministration of iron isomaltoside 1000 (Monofer®) via infusions of blood donors with iron deficiency

Methods A phase 4, randomised, double-blind, parallel, safety/efficacy study

Participants Female, first-time donors

• Aged over 18 years

• Serum ferritin < 30 mg/L

• Informed consent

Interventions Treatment arm 1: intravenous iron oligosaccharide complex: Monofer®

Treatment arm 2: intravenous placebo infusion

Outcomes Primary outcome:

Change in Hb levels from baseline (before the first donation) to just before the third donation

Secondary outcomes:

EUCTR2010-023790-19-DK 
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• Change in Hb levels from baseline to just before the second donation

• Number of subjects who cannot tolerate 3 donations because of low Hb

• Change from baseline in concentrations of serum ferritin, serum iron, transferrin saturation and
reticulocytes

• Quality of life (questionnaire, including Fatigue Visual Numeric Scale and 5 selected questions
from Fatigue Severity Scale (FSS))

• Exercise tolerance

• The number of subjects who experience any unexpected and serious suspected adverse reactions

Starting date August 2011

Contact information Lars Lykke Thomsen, Pharmacosmos CRO, Rørvangsvej 30, Holbæk, 4300, Denmark. Email:
llt@pharmacosmos.com

Notes Sponsored by Pharmacosmos A/S. Trial ended prematurely in March 2012

EUCTR2010-023790-19-DK  (Continued)

 
 

Trial name or title A randomized, prospective, double-blind, comparative placebo-controlled study of intravenous
iron isomaltoside 1000 (Monofer®) administered by infusions to iron-deficient blood donors

Methods A phase 3, randomised, double-blind, parallel, safety/efficacy study

Participants Female blood donors:

• Aged ≥ 18 years

• First-time donor

• P-ferritin < 30 µg/L

• Willingness to participate and signed the informed consent form

Interventions Treatment arm 1: intravenous iron oligosaccharide complex: Monofer®

Treatment arm 2: intravenous placebo infusion

Outcomes Primary outcome:

1. Change in Hb concentration from baseline to right before the third blood donation in the 2 study
arms

2. Type and incidence of adverse drug reactions (ADRs)

3. Change in haematology parameters, p-sodium, p-potassium, p-calcium, p-phosphate, p-urea,
p-creatinine, p-albumin, p-bilirubin, and Alanine Aminotransferase (ALAT) from baseline to 12
weeks after first and second blood donation

4. Change in vital signs (heart rate and blood pressure) from baseline to 12 weeks after first and
second blood donation

5. Change in electrocardiogram (ECG) from baseline to 12 weeks after second blood donation

6. Change in weight from baseline to 12 weeks after second blood donation

7. Change in physical condition from screening to 12 weeks after second blood donation

Secondary outcomes:

1. Change in Hb concentrations from baseline to right before second donation

2. Number of subjects who cannot tolerate 3 donations due to low Hb

3. Change in concentrations of p-iron, p-ferritin, transferrin saturation (TSAT) and re-ticulocyte
count from baseline to 12 weeks after first and second blood donation

EUCTR2012-001529-28-DK 
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4. Change in fatigue symptoms from baseline to 12 weeks after first and second blood donation mea-
sured by the Fatigue Visual Numeric Scale and 5 questions from the Fatigue Severity Scale (FSS)

5. Change in RLS symptoms from baseline to 12 weeks after first and second blood donation mea-
sured by the Cambridge-Hopkins Restless Legs Syndrome questionnaire (CH-RLSq)

6. Change in exercise tolerance from baseline to 3 weeks after baseline measured by a 2-step test
on bike

Starting date June 2012

Contact information Clinical R&D, Pharmacosmos CRO, Rørvangsvej 30, Holbæk, 4300, Denmark. Email: llt@pharmacos-
mos.com

Notes Sponsored by Pharmacosmos A/S. This trial is ongoing

EUCTR2012-001529-28-DK  (Continued)

 
 

Trial name or title Iron Substitution in Blood Donors (ISUB)

Methods A phase 4, randomised, double-blind (subject, investigator, outcomes assessor), parallel, efficacy
study

Participants Healthy regular blood donors:

• Aged 19 to 70 years

• Serum-Ferritin 50 µg/L

• Eligible for blood donation

• At least 1 prior blood donation

Interventions Treatment arm 1: intravenous iron - iron carboxymaltose (Ferinject)

Treatment arm 2: placebo - 0.9% NaCl solution

Outcomes Primary outcome:

Difference in fatigue on a 10-point numeric scale after intravenous substitution of iron or placebo
at 6 weeks (measured by questionnaire)

Secondary outcomes:

1. Change of fatigue after intravenous substitution of iron (measured by questionnaire)

2. Improvement of general well-being (measured by questionnaire)

3. Number of patients with adverse effects of different grades

Starting date January 2012

Contact information Peter Keller, MD, Universitätklinik für Hämatologie, Inselspital Bern, CH-3010 Bern

Notes This study was completed in January 2013 but no publications have been identified

NCT01519830 

 
 

Trial name or title Intravenous high dose iron in blood donors (IronWoMan)

NCT01787526 
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Methods A phase 3, randomised, open-label, parallel, safety/efficacy study

Participants Blood donors:

• Age ≥ 18 years and ≤ 65 years

• Ferritin ≤ 30 ng/mL

• Fulfilment of the strict criteria for blood donation

Interventions Treatment arm 1: oral iron in a corresponding dose of 10 g (assuming an absorption of 10%, 100
capsules a 100 mg iron each) taken over 8 to 12 weeks

Treatment arm 2: high-dose intravenous iron (ferric carboxymaltose, 1000 mg)

Outcomes Primary outcome:

Transferrin saturation (%) at visit 1

Secondary outcomes:

1. Number of patients with adverse effects of different grades

2. Other parameters of iron metabolism and red blood count

3. Subjective symptoms fatigue

Starting date September 2013

Contact information Karin Amrein, MD (Principal Investigator), Medical University Graz, Austria 8036. Email: karin.am-
rein@medunigraz.at

Notes Estimated completion date: August 2015

NCT01787526  (Continued)

Hb = haemoglobin
NaCl = sodium chloride
RLS = restless legs syndrome
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Iron supplementation versus placebo/control

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Deferral due to low haemo-
globin (primary outcome)

4   Risk Ratio (M-H, Random, 95% CI) Subtotals only

1.1 Deferral at first donation
visit after commencement of
treatment

4 1194 Risk Ratio (M-H, Random, 95% CI) 0.34 [0.21, 0.55]

1.2 Deferral after multiple do-
nation visits

3 793 Risk Ratio (M-H, Random, 95% CI) 0.25 [0.15, 0.41]

1.3 Cumulative deferrals over
multiple donation visits

4 2740 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.18, 0.52]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2 Haemoglobin (g/L) 11   Mean Difference (IV, Random, 95%
CI)

Subtotals only

2.1 Before further donation 8 847 Mean Difference (IV, Random, 95%
CI)

2.36 [0.06, 4.66]

2.2 After subsequent dona-
tion(s)

3 406 Mean Difference (IV, Random, 95%
CI)

6.37 [2.36, 10.39]

3 Mean cell volume (fL) 2   Mean Difference (IV, Random, 95%
CI)

Subtotals only

3.1 Before further donation 2 127 Mean Difference (IV, Random, 95%
CI)

1.37 [-0.17, 2.92]

4 Serum ferritin (ng/mL) 7   Mean Difference (IV, Random, 95%
CI)

Subtotals only

4.1 Before further donation 5 640 Mean Difference (IV, Random, 95%
CI)

13.98 [8.92, 19.03]

4.2 After subsequent dona-
tion(s)

3 619 Mean Difference (IV, Random, 95%
CI)

9.01 [5.76, 12.25]

5 Serum or plasma iron (μg/
dL)

4   Mean Difference (IV, Random, 95%
CI)

Subtotals only

5.1 Before further donation 3 246 Mean Difference (IV, Random, 95%
CI)

11.76 [-1.67, 25.20]

5.2 After subsequent dona-
tion(s)

1 252 Mean Difference (IV, Random, 95%
CI)

7.89 [1.12, 14.66]

6 Total iron blinding concen-
tration (μg/dL)

4   Mean Difference (IV, Random, 95%
CI)

Subtotals only

6.1 Before further donation 2 127 Mean Difference (IV, Random, 95%
CI)

-32.05 [-61.45,
-2.65]

6.2 After subsequent dona-
tions

2 315 Mean Difference (IV, Random, 95%
CI)

-42.64 [-56.99,
-28.28]

7 Transferrin saturation (%) 6   Mean Difference (IV, Random, 95%
CI)

Subtotals only

7.1 Before further donation 4 344 Mean Difference (IV, Random, 95%
CI)

3.91 [2.02, 5.80]

7.2 After subsequent dona-
tion(s)

2 343 Mean Difference (IV, Random, 95%
CI)

4.84 [2.78, 6.90]

8 Health-related quality of life 1   Mean Difference (IV, Random, 95%
CI)

Totals not selected
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

8.1 Visual analogue scale fa-
tigue

1   Mean Difference (IV, Random, 95%
CI)

0.0 [0.0, 0.0]

8.2 Fatigue severity scale 1   Mean Difference (IV, Random, 95%
CI)

0.0 [0.0, 0.0]

8.3 Vitality (SF-12V2) 1   Mean Difference (IV, Random, 95%
CI)

0.0 [0.0, 0.0]

8.4 Chester step test (mL O2/
kg/min)

1   Mean Difference (IV, Random, 95%
CI)

0.0 [0.0, 0.0]

8.5 QoL (SF12NL: physical con-

dition)

1   Mean Difference (IV, Random, 95%
CI)

0.0 [0.0, 0.0]

8.6 QoL (SF12NL: mental condi-

tion)

1   Mean Difference (IV, Random, 95%
CI)

0.0 [0.0, 0.0]

9 Adverse effects 7   Risk Ratio (M-H, Random, 95% CI) Subtotals only

9.1 Cumulative adverse effects 4 1748 Risk Ratio (M-H, Random, 95% CI) 1.60 [1.23, 2.07]

9.2 Constipation 5 1849 Risk Ratio (M-H, Random, 95% CI) 1.63 [1.16, 2.31]

9.3 Diarrhoea 5 1555 Risk Ratio (M-H, Random, 95% CI) 2.17 [1.38, 3.42]

9.4 Nausea/vomiting 6 1922 Risk Ratio (M-H, Random, 95% CI) 1.75 [1.20, 2.56]

9.5 Abdominal pain and/or
cramps

4 683 Risk Ratio (M-H, Random, 95% CI) 2.21 [0.95, 5.16]

9.6 Gastric or epigastric pain 2 1242 Risk Ratio (M-H, Random, 95% CI) 1.26 [0.73, 2.19]

9.7 Taste disturbances 2 171 Risk Ratio (M-H, Random, 95% CI) 5.78 [2.10, 15.95]

9.8 Headache 5 681 Risk Ratio (M-H, Random, 95% CI) 0.91 [0.53, 1.56]

10 Compliance 5   Risk Ratio (M-H, Random, 95% CI) Subtotals only

10.1 Non-discontinuation of
treatment

3 1336 Risk Ratio (M-H, Random, 95% CI) 0.83 [0.68, 1.01]

10.2 High compliance (> 90%) 2 146 Risk Ratio (M-H, Random, 95% CI) 0.76 [0.51, 1.15]
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Analysis 1.1.   Comparison 1 Iron supplementation versus placebo/
control, Outcome 1 Deferral due to low haemoglobin (primary outcome).

Study or subgroup Iron supple-
mentation

Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

1.1.1 Deferral at first donation visit after commencement of treatment  

Gordeuk 1990 3/38 12/33 17.45% 0.22[0.07,0.7]

Maghsudlu 2008 4/182 5/179 14.32% 0.79[0.21,2.88]

Radtke 2004a 5/351 8/175 19.86% 0.31[0.1,0.94]

Radtke 2004b 9/118 28/118 48.38% 0.32[0.16,0.65]

Subtotal (95% CI) 689 505 100% 0.34[0.21,0.55]

Total events: 21 (Iron supplementation), 53 (Control)  

Heterogeneity: Tau2=0; Chi2=2.21, df=3(P=0.53); I2=0%  

Test for overall effect: Z=4.31(P<0.0001)  

   

1.1.2 Deferral after multiple donation visits  

Maghsudlu 2008 3/132 6/120 13.06% 0.45[0.12,1.78]

Radtke 2004a 3/236 10/94 15.05% 0.12[0.03,0.42]

Radtke 2004b 13/108 47/103 71.89% 0.26[0.15,0.46]

Subtotal (95% CI) 476 317 100% 0.25[0.15,0.41]

Total events: 19 (Iron supplementation), 63 (Control)  

Heterogeneity: Tau2=0.01; Chi2=2.08, df=2(P=0.35); I2=3.66%  

Test for overall effect: Z=5.43(P<0.0001)  

   

1.1.3 Cumulative deferrals over multiple donation visits  

Gordeuk 1990 3/38 12/33 13.83% 0.22[0.07,0.7]

Maghsudlu 2008 13/469 19/451 25.77% 0.66[0.33,1.32]

Radtke 2004a 8/742 19/340 21.9% 0.19[0.09,0.44]

Radtke 2004b 31/338 111/329 38.5% 0.27[0.19,0.39]

Subtotal (95% CI) 1587 1153 100% 0.31[0.18,0.52]

Total events: 55 (Iron supplementation), 161 (Control)  

Heterogeneity: Tau2=0.15; Chi2=6.62, df=3(P=0.09); I2=54.66%  

Test for overall effect: Z=4.46(P<0.0001)  

Favours iron suppl'n 200.05 50.2 1 Favours control

 
 

Analysis 1.2.   Comparison 1 Iron supplementation versus placebo/control, Outcome 2 Haemoglobin (g/L).

Study or subgroup Iron supple-
mentation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.2.1 Before further donation  

Bucher 1973 81 129 (5.5) 38 126 (8) 15.73% 3[0.19,5.81]

Gordeuk 1987a 32 125 (6.5) 19 126 (13.1) 8.08% -1[-7.31,5.31]

Gordeuk 1990 40 131 (8) 36 123 (9) 13.06% 8[4.15,11.85]

Linpisarn 1986 47 151.9 (12.2) 51 151.2 (11.6) 11.02% 0.7[-4.02,5.42]

Mackintosh 1988_HSF 11 150.2 (7) 12 152 (7.3) 8.84% -1.8[-7.65,4.05]

Mackintosh 1988_LSF 11 150.2 (7) 12 148.7 (7.8) 8.49% 1.5[-4.55,7.55]

Rosvik 2010 153 136 (10.3) 161 136.1 (11) 16.91% -0.1[-2.46,2.26]

Waldvogel 2012 74 135 (6.7) 69 130 (5.3) 17.86% 5[3.03,6.97]

Subtotal *** 449   398   100% 2.36[0.06,4.66]

Heterogeneity: Tau2=6.71; Chi2=22.33, df=7(P=0); I2=68.65%  
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Study or subgroup Iron supple-
mentation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Test for overall effect: Z=2.01(P=0.04)  

   

1.2.2 After subsequent donation(s)  

Cable 1988 46 134 (7) 45 129 (7) 33.22% 5[2.12,7.88]

Maghsudlu 2008 132 131 (9.2) 120 127.3 (8.8) 35.66% 3.7[1.48,5.92]

Simon 1984 44 138.6 (4.7) 19 127.7 (6.9) 31.12% 10.9[7.5,14.3]

Subtotal *** 222   184   100% 6.37[2.36,10.39]

Heterogeneity: Tau2=10.49; Chi2=12.31, df=2(P=0); I2=83.76%  

Test for overall effect: Z=3.11(P=0)  

Favours control 105-10 -5 0 Favours iron suppl'n

 
 

Analysis 1.3.   Comparison 1 Iron supplementation versus placebo/control, Outcome 3 Mean cell volume (fL).

Study or subgroup Iron supple-
mentation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.3.1 Before further donation  

Gordeuk 1987a 32 88.5 (4) 19 88 (4.4) 41.73% 0.5[-1.89,2.89]

Gordeuk 1990 40 89 (5) 36 87 (4) 58.27% 2[-0.03,4.03]

Subtotal *** 72   55   100% 1.37[-0.17,2.92]

Heterogeneity: Tau2=0; Chi2=0.88, df=1(P=0.35); I2=0%  

Test for overall effect: Z=1.74(P=0.08)  

Favours control 105-10 -5 0 Favours iron suppl'n

 
 

Analysis 1.4.   Comparison 1 Iron supplementation versus placebo/control, Outcome 4 Serum ferritin (ng/mL).

Study or subgroup Iron supple-
mentation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.4.1 Before further donation  

Mackintosh 1988_HSF 11 81.8 (32.6) 12 57.8 (36.8) 2.91% 24.05[-4.34,52.44]

Mackintosh 1988_LSF 11 43.2 (17.8) 12 27.3 (10.1) 11.92% 15.93[3.94,27.92]

Mirrezaie 2008 39 31.7 (13.4) 31 13.5 (6.5) 27.38% 18.2[13.41,22.99]

Radtke 2004a 271 29.6 (25.9) 110 23.6 (24) 25.54% 5.97[0.53,11.41]

Waldvogel 2012 74 28 (9.8) 69 12.9 (8.3) 32.26% 15.1[12.13,18.07]

Subtotal *** 406   234   100% 13.98[8.92,19.03]

Heterogeneity: Tau2=18.3; Chi2=12.35, df=4(P=0.01); I2=67.61%  

Test for overall effect: Z=5.42(P<0.0001)  

   

1.4.2 After subsequent donation(s)  

Cable 1988 46 30 (20.3) 45 18 (13.4) 21.14% 12[4.95,19.05]

Maghsudlu 2008 132 26 (19.1) 120 19 (18.3) 49.38% 7.02[2.41,11.63]

Radtke 2004a 206 28.5 (23.3) 70 18.3 (21.6) 29.48% 10.19[4.22,16.16]

Subtotal *** 384   235   100% 9.01[5.76,12.25]

Heterogeneity: Tau2=0; Chi2=1.55, df=2(P=0.46); I2=0%  

Test for overall effect: Z=5.44(P<0.0001)  
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Analysis 1.5.   Comparison 1 Iron supplementation versus placebo/control, Outcome 5 Serum or plasma iron (μg/dL).

Study or subgroup Iron supple-
mentation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.5.1 Before further donation  

Bucher 1973 81 101.1 (40.7) 38 78 (34) 35.33% 23.1[9.12,37.08]

Gordeuk 1987a 32 90.1 (41.8) 19 80 (34.9) 23.39% 10.1[-11.26,31.46]

Gordeuk 1990 40 76 (24) 36 73 (25) 41.27% 3[-8.05,14.05]

Subtotal *** 153   93   100% 11.76[-1.67,25.2]

Heterogeneity: Tau2=82.05; Chi2=4.89, df=2(P=0.09); I2=59.11%  

Test for overall effect: Z=1.72(P=0.09)  

   

1.5.2 After subsequent donation(s)  

Maghsudlu 2008 132 77.9 (27.7) 120 70 (27.1) 100% 7.89[1.12,14.66]

Subtotal *** 132   120   100% 7.89[1.12,14.66]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.28(P=0.02)  

Favours control 2010-20 -10 0 Favours iron suppl'n

 
 

Analysis 1.6.   Comparison 1 Iron supplementation versus placebo/
control, Outcome 6 Total iron blinding concentration (μg/dL).

Study or subgroup Iron supple-
mentation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.6.1 Before further donation  

Gordeuk 1987a 32 395.5 (58.9) 19 407 (78.5) 34.76% -11.5[-52.27,29.27]

Gordeuk 1990 40 328 (43) 36 371 (55) 65.24% -43[-65.37,-20.63]

Subtotal *** 72   55   100% -32.05[-61.45,-2.65]

Heterogeneity: Tau2=214.68; Chi2=1.76, df=1(P=0.18); I2=43.27%  

Test for overall effect: Z=2.14(P=0.03)  

   

1.6.2 After subsequent donations  

Maghsudlu 2008 132 370.2 (58.7) 120 405.7 (75.8) 50.94% -35.45[-52.31,-18.59]

Simon 1984 44 351.2 (21.6) 19 401.3 (35.8) 49.06% -50.1[-67.41,-32.79]

Subtotal *** 176   139   100% -42.64[-56.99,-28.28]

Heterogeneity: Tau2=31.31; Chi2=1.41, df=1(P=0.23); I2=29.18%  

Test for overall effect: Z=5.82(P<0.0001)  

Favours iron suppl'n 10050-100 -50 0 Favours control

 
 

Analysis 1.7.   Comparison 1 Iron supplementation versus placebo/control, Outcome 7 Transferrin saturation (%).

Study or subgroup Iron supple-
mentation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.7.1 Before further donation  

Bucher 1973 81 21.3 (7.9) 38 16.7 (6) 53.69% 4.6[2.03,7.17]

Favours control 105-10 -5 0 Favours iron suppl'n
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Study or subgroup Iron supple-
mentation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Gordeuk 1987a 32 22.9 (9.8) 19 21 (13.1) 7.69% 1.9[-4.9,8.7]

Gordeuk 1990 40 24 (9) 36 20 (7) 27.36% 4[0.39,7.61]

Linpisarn 1986 47 31.7 (14.6) 51 29.9 (13.8) 11.25% 1.77[-3.85,7.39]

Subtotal *** 200   144   100% 3.91[2.02,5.8]

Heterogeneity: Tau2=0; Chi2=1.17, df=3(P=0.76); I2=0%  

Test for overall effect: Z=4.06(P<0.0001)  

   

1.7.2 After subsequent donation(s)  

Cable 1988 46 30 (13.6) 45 25 (13.4) 13.79% 5[-0.54,10.54]

Maghsudlu 2008 132 21.9 (9.4) 120 17.1 (8.5) 86.21% 4.81[2.59,7.03]

Subtotal *** 178   165   100% 4.84[2.78,6.9]

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.95); I2=0%  

Test for overall effect: Z=4.6(P<0.0001)  

Favours control 105-10 -5 0 Favours iron suppl'n

 
 

Analysis 1.8.   Comparison 1 Iron supplementation versus placebo/control, Outcome 8 Health-related quality of life.

Study or subgroup Iron supplementation Control Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

1.8.1 Visual analogue scale fatigue  

Waldvogel 2012 74 -3.4 (2.4) 71 -3.5 (2.5) 0.1[-0.7,0.9]

   

1.8.2 Fatigue severity scale  

Waldvogel 2012 74 -2.5 (1.3) 71 -2.6 (1.5) 0.1[-0.36,0.56]

   

1.8.3 Vitality (SF-12V2)  

Waldvogel 2012 74 53.5 (12.7) 71 55.3 (12.3) -1.8[-5.87,2.27]

   

1.8.4 Chester step test (mL O2/kg/min)  

Waldvogel 2012 74 40.5 (14.5) 70 40.1 (17) 0.4[-4.77,5.57]

   

1.8.5 QoL (SF12NL: physical condition)  

Waldvogel 2012 65 54.8 (3.3) 68 52.4 (5.2) 2.4[0.93,3.87]

   

1.8.6 QoL (SF12NL: mental condition)  

Waldvogel 2012 65 40.1 (4.8) 68 40.7 (4.8) -0.6[-2.23,1.03]

Favours control 105-10 -5 0 Favours iron suppl'n

 
 

Analysis 1.9.   Comparison 1 Iron supplementation versus placebo/control, Outcome 9 Adverse e6ects.

Study or subgroup Iron supple-
mentation

Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

1.9.1 Cumulative adverse effects  

Gordeuk 1987a 40/47 15/23 31.8% 1.3[0.95,1.8]

Maghsudlu 2008 27/185 12/182 12.87% 2.21[1.16,4.23]

Favours iron suppl'n 100.1 50.2 20.5 1 Favours control

Oral or parenteral iron supplementation to reduce deferral, iron deficiency and/or anaemia in blood donors (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

82



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Iron supple-
mentation

Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Rybo 1971 219/781 75/385 41.27% 1.44[1.14,1.82]

Waldvogel 2012 29/74 11/71 14.06% 2.53[1.37,4.67]

Subtotal (95% CI) 1087 661 100% 1.6[1.23,2.07]

Total events: 315 (Iron supplementation), 113 (Control)  

Heterogeneity: Tau2=0.03; Chi2=5.22, df=3(P=0.16); I2=42.49%  

Test for overall effect: Z=3.5(P=0)  

   

1.9.2 Constipation  

Gordeuk 1990 10/40 5/36 12.61% 1.8[0.68,4.77]

Maghsudlu 2008 2/185 0/182 1.3% 4.92[0.24,101.77]

Mirrezaie 2008 1/49 1/46 1.59% 0.94[0.06,14.57]

Rybo 1971 88/781 30/385 76.35% 1.45[0.97,2.15]

Waldvogel 2012 13/74 3/71 8.14% 4.16[1.24,13.98]

Subtotal (95% CI) 1129 720 100% 1.63[1.16,2.31]

Total events: 114 (Iron supplementation), 39 (Control)  

Heterogeneity: Tau2=0; Chi2=3.37, df=4(P=0.5); I2=0%  

Test for overall effect: Z=2.78(P=0.01)  

   

1.9.3 Diarrhoea  

Busch 1972 31/60 2/13 12.16% 3.36[0.92,12.3]

Gordeuk 1990 8/40 1/36 4.98% 7.2[0.95,54.79]

Mirrezaie 2008 0/49 0/46   Not estimable

Rybo 1971 57/781 16/385 70.06% 1.76[1.02,3.02]

Waldvogel 2012 9/74 3/71 12.8% 2.88[0.81,10.2]

Subtotal (95% CI) 1004 551 100% 2.17[1.38,3.42]

Total events: 105 (Iron supplementation), 22 (Control)  

Heterogeneity: Tau2=0; Chi2=2.58, df=3(P=0.46); I2=0%  

Test for overall effect: Z=3.36(P=0)  

   

1.9.4 Nausea/vomiting  

Busch 1972 8/60 0/13 1.85% 3.9[0.24,63.68]

Gordeuk 1990 4/40 3/36 7.06% 1.2[0.29,5]

Maghsudlu 2008 19/185 8/182 22.47% 2.34[1.05,5.2]

Mirrezaie 2008 17/49 9/46 29.32% 1.77[0.88,3.57]

Rybo 1971 38/781 13/385 37.71% 1.44[0.78,2.67]

Waldvogel 2012 2/74 0/71 1.58% 4.8[0.23,98.27]

Subtotal (95% CI) 1189 733 100% 1.75[1.2,2.56]

Total events: 88 (Iron supplementation), 33 (Control)  

Heterogeneity: Tau2=0; Chi2=1.9, df=5(P=0.86); I2=0%  

Test for overall effect: Z=2.89(P=0)  

   

1.9.5 Abdominal pain and/or cramps  

Gordeuk 1990 5/40 0/36 8.78% 9.93[0.57,173.47]

Maghsudlu 2008 5/185 2/182 27.15% 2.46[0.48,12.52]

Mirrezaie 2008 2/49 1/46 12.84% 1.88[0.18,20.01]

Waldvogel 2012 7/74 4/71 51.23% 1.68[0.51,5.49]

Subtotal (95% CI) 348 335 100% 2.21[0.95,5.16]

Total events: 19 (Iron supplementation), 7 (Control)  

Heterogeneity: Tau2=0; Chi2=1.37, df=3(P=0.71); I2=0%  

Test for overall effect: Z=1.83(P=0.07)  
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Study or subgroup Iron supple-
mentation

Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

1.9.6 Gastric or epigastric pain  

Gordeuk 1990 3/40 4/36 14.85% 0.68[0.16,2.81]

Rybo 1971 40/781 14/385 85.15% 1.41[0.78,2.56]

Subtotal (95% CI) 821 421 100% 1.26[0.73,2.19]

Total events: 43 (Iron supplementation), 18 (Control)  

Heterogeneity: Tau2=0; Chi2=0.87, df=1(P=0.35); I2=0%  

Test for overall effect: Z=0.83(P=0.41)  

   

1.9.7 Taste disturbances  

Gordeuk 1990 17/40 2/36 52.93% 7.65[1.9,30.84]

Mirrezaie 2008 9/49 2/46 47.07% 4.22[0.96,18.53]

Subtotal (95% CI) 89 82 100% 5.78[2.1,15.95]

Total events: 26 (Iron supplementation), 4 (Control)  

Heterogeneity: Tau2=0; Chi2=0.33, df=1(P=0.56); I2=0%  

Test for overall effect: Z=3.39(P=0)  

   

1.9.8 Headache  

Busch 1972 24/60 0/13 3.82% 11.25[0.73,174]

Gordeuk 1987a 13/47 7/23 37.98% 0.91[0.42,1.97]

Gordeuk 1990 7/40 7/36 27.38% 0.9[0.35,2.32]

Maghsudlu 2008 1/185 2/182 4.98% 0.49[0.04,5.38]

Mirrezaie 2008 6/49 8/46 25.84% 0.7[0.26,1.87]

Subtotal (95% CI) 381 300 100% 0.91[0.53,1.56]

Total events: 51 (Iron supplementation), 24 (Control)  

Heterogeneity: Tau2=0.05; Chi2=4.51, df=4(P=0.34); I2=11.39%  

Test for overall effect: Z=0.36(P=0.72)  

Favours iron suppl'n 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.10.   Comparison 1 Iron supplementation versus placebo/control, Outcome 10 Compliance.

Study or subgroup Iron supple-
mentation

Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

1.10.1 Non-discontinuation of treatment  

Busch 1972 60/89 13/13 32.49% 0.7[0.58,0.83]

Gordeuk 1987a 32/45 19/23 24.5% 0.86[0.66,1.12]

Rybo 1971 662/781 352/385 43.01% 0.93[0.89,0.97]

Subtotal (95% CI) 915 421 100% 0.83[0.68,1.01]

Total events: 754 (Iron supplementation), 384 (Placebo)  

Heterogeneity: Tau2=0.02; Chi2=9.72, df=2(P=0.01); I2=79.42%  

Test for overall effect: Z=1.86(P=0.06)  

   

1.10.2 High compliance (> 90%)  

Gordeuk 1990 14/40 16/36 52.71% 0.79[0.45,1.38]

Mirrezaie 2008 13/39 14/31 47.29% 0.74[0.41,1.33]

Subtotal (95% CI) 79 67 100% 0.76[0.51,1.15]

Total events: 27 (Iron supplementation), 30 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.02, df=1(P=0.88); I2=0%  

Test for overall effect: Z=1.3(P=0.19)  
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Comparison 2.   Iron supplementation: oral versus parenteral

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Serum ferritin (ng/mL) 1   Mean Difference (IV, Random, 95%
CI)

Totals not select-
ed

1.1 Before further donation 1   Mean Difference (IV, Random, 95%
CI)

0.0 [0.0, 0.0]

1.2 After subsequent dona-
tion(s)

1   Mean Difference (IV, Random, 95%
CI)

0.0 [0.0, 0.0]

 
 

Analysis 2.1.   Comparison 2 Iron supplementation: oral versus parenteral, Outcome 1 Serum ferritin (ng/mL).

Study or subgroup Parenteral iron Oral iron Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

2.1.1 Before further donation  

Birgegard 2010 60 31.2 (18.9) 60 29.1 (25.4) 2.1[-5.91,10.11]

   

2.1.2 After subsequent donation(s)  

Birgegard 2010 60 32.6 (20.3) 60 40.3 (20.4) -7.65[-14.94,-0.36]

Favours oral iron 105-10 -5 0 Favours parenteral iron

 
 

Comparison 3.   Iron supplementation: high dose versus low dose

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Deferral due to low haemoglobin
(primary outcome)

1   Risk Ratio (M-H, Random, 95%
CI)

Totals not select-
ed

1.1 Deferral at first donation visit
after commencement of treatment

1   Risk Ratio (M-H, Random, 95%
CI)

0.0 [0.0, 0.0]

1.2 Deferral after multiple dona-
tion visits

1   Risk Ratio (M-H, Random, 95%
CI)

0.0 [0.0, 0.0]

1.3 Cumulative deferrals over mul-
tiple donation visits

1   Risk Ratio (M-H, Random, 95%
CI)

0.0 [0.0, 0.0]

2 Haemoglobin (g/L) 1   Mean Difference (IV, Random,
95% CI)

Totals not select-
ed

2.1 Before further donation 1   Mean Difference (IV, Random,
95% CI)

0.0 [0.0, 0.0]

3 Serum ferritin (ng/mL) 2   Mean Difference (IV, Random,
95% CI)

Subtotals only
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.1 Before further donation 2 356 Mean Difference (IV, Random,
95% CI)

2.89 [-1.83, 7.60]

3.2 After subsequent donation(s) 1 206 Mean Difference (IV, Random,
95% CI)

7.96 [1.68, 14.24]

4 Serum or plasma iron (μg/dL) 1   Mean Difference (IV, Random,
95% CI)

Totals not select-
ed

4.1 After subsequent donation(s) 1   Mean Difference (IV, Random,
95% CI)

0.0 [0.0, 0.0]

5 Total iron binding concentration
(μg/dL)

1   Mean Difference (IV, Random,
95% CI)

Totals not select-
ed

5.1 After subsequent donation(s) 1   Mean Difference (IV, Random,
95% CI)

0.0 [0.0, 0.0]

6 Transferrin saturation (%) 1   Mean Difference (IV, Random,
95% CI)

Totals not select-
ed

6.1 Before further donation 1   Mean Difference (IV, Random,
95% CI)

0.0 [0.0, 0.0]

 
 

Analysis 3.1.   Comparison 3 Iron supplementation: high dose versus low
dose, Outcome 1 Deferral due to low haemoglobin (primary outcome).

Study or subgroup High dose Low dose Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

3.1.1 Deferral at first donation visit after commencement of treatment  

Radtke 2004a 2/176 3/175 0.66[0.11,3.92]

   

3.1.2 Deferral after multiple donation visits  

Radtke 2004a 2/122 1/114 1.87[0.17,20.33]

   

3.1.3 Cumulative deferrals over multiple donation visits  

Radtke 2004a 4/374 4/368 0.98[0.25,3.9]

Favours high dose 1000.01 100.1 1 Favours low dose

 
 

Analysis 3.2.   Comparison 3 Iron supplementation: high dose versus low dose, Outcome 2 Haemoglobin (g/L).

Study or subgroup High dose Low dose Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

3.2.1 Before further donation  

Jacobs 1993 45 130.9 (9.9) 40 125.9 (15) 5[-0.47,10.47]

Favours low dose 105-10 -5 0 Favours high dose
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Analysis 3.3.   Comparison 3 Iron supplementation: high dose versus low dose, Outcome 3 Serum ferritin (ng/mL).

Study or subgroup High dose Low dose Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

3.3.1 Before further donation  

Jacobs 1993 45 22 (18.4) 40 16.5 (15.2) 43.48% 5.48[-1.66,12.62]

Radtke 2004a 140 30 (19.3) 131 29.1 (31.5) 56.52% 0.89[-5.38,7.16]

Subtotal *** 185   171   100% 2.89[-1.83,7.6]

Heterogeneity: Tau2=0; Chi2=0.9, df=1(P=0.34); I2=0%  

Test for overall effect: Z=1.2(P=0.23)  

   

3.3.2 After subsequent donation(s)  

Radtke 2004a 109 32.3 (23.2) 97 24.3 (22.8) 100% 7.96[1.68,14.24]

Subtotal *** 109   97   100% 7.96[1.68,14.24]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.49(P=0.01)  

Favours low dose 2010-20 -10 0 Favours high dose

 
 

Analysis 3.4.   Comparison 3 Iron supplementation: high dose
versus low dose, Outcome 4 Serum or plasma iron (μg/dL).

Study or subgroup High dose Low dose Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

3.4.1 After subsequent donation(s)  

Lieden 1975 10 96 (32) 7 75 (28) 21[-7.7,49.7]

Favours low dose 5025-50 -25 0 Favours high dose

 
 

Analysis 3.5.   Comparison 3 Iron supplementation: high dose versus
low dose, Outcome 5 Total iron binding concentration (μg/dL).

Study or subgroup High dose Low dose Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

3.5.1 After subsequent donation(s)  

Lieden 1975 10 388 (45) 7 415 (58) -27[-78.22,24.22]

Favours high dose 10050-100 -50 0 Favours low dose

 
 

Analysis 3.6.   Comparison 3 Iron supplementation: high
dose versus low dose, Outcome 6 Transferrin saturation (%).

Study or subgroup High dose Low dose Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

3.6.1 Before further donation  

Jacobs 1993 45 27.1 (11.9) 40 22 (14) 5.1[-0.46,10.66]

Favours low dose 105-10 -5 0 Favours high dose
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Comparison 4.   Iron supplementation: long versus short treatment duration

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Haemoglobin (g/L) 1   Mean Difference (IV, Random, 95% CI) Totals not selected

1.1 Before further donation 1   Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

2 Serum or plasma iron (μg/
dL)

1   Mean Difference (IV, Random, 95% CI) Totals not selected

2.1 Before further donation 1   Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3 Transferrin saturation (%) 1   Mean Difference (IV, Random, 95% CI) Totals not selected

3.1 Before further donation 1   Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

 
 

Analysis 4.1.   Comparison 4 Iron supplementation: long versus
short treatment duration, Outcome 1 Haemoglobin (g/L).

Study or subgroup Long duration Short duration Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.1.1 Before further donation  

Bucher 1973 81 129 (5.5) 42 128 (5) 1[-0.93,2.93]

Favours shorter duration 105-10 -5 0 Favours longer duration

 
 

Analysis 4.2.   Comparison 4 Iron supplementation: long versus
short treatment duration, Outcome 2 Serum or plasma iron (μg/dL).

Study or subgroup Long duration Short duration Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.2.1 Before further donation  

Bucher 1973 81 101.1 (40.7) 42 77 (39) 24.12[9.36,38.88]

Favours shorter duration 5025-50 -25 0 Favours longer duration

 
 

Analysis 4.3.   Comparison 4 Iron supplementation: long versus
short treatment duration, Outcome 3 Transferrin saturation (%).

Study or subgroup Long duration Short duration Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.3.1 Before further donation  

Bucher 1973 81 21.3 (7.9) 42 16.5 (7.6) 4.81[1.93,7.69]

Favours shorter duration 105-10 -5 0 Favours longer duration
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Comparison 5.   Iron supplementation: ferrous sulphate versus ferrous fumarate

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Deferral due to low haemo-
globin (primary outcome)

1   Risk Ratio (M-H, Random, 95% CI) Totals not selected

1.1 Deferral after multiple do-
nation visits

1   Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

2 Haemoglobin (g/L) 2   Mean Difference (IV, Random, 95%
CI)

Totals not selected

2.1 Before further donation 1   Mean Difference (IV, Random, 95%
CI)

0.0 [0.0, 0.0]

2.2 After subsequent dona-
tion(s)

1   Mean Difference (IV, Random, 95%
CI)

0.0 [0.0, 0.0]

3 Serum or plasma iron (μg/
dL)

2   Mean Difference (IV, Random, 95%
CI)

Totals not selected

3.1 Before further donation 1   Mean Difference (IV, Random, 95%
CI)

0.0 [0.0, 0.0]

3.2 After subsequent dona-
tion(s)

1   Mean Difference (IV, Random, 95%
CI)

0.0 [0.0, 0.0]

4 Total iron binding concen-
tration (μg/dL)

2   Mean Difference (IV, Random, 95%
CI)

Totals not selected

4.1 Before further donation 1   Mean Difference (IV, Random, 95%
CI)

0.0 [0.0, 0.0]

4.2 After subsequent dona-
tion(s)

1   Mean Difference (IV, Random, 95%
CI)

0.0 [0.0, 0.0]

5 Adverse effects 2   Risk Ratio (M-H, Random, 95% CI) Subtotals only

5.1 Cumulative adverse ef-
fects

1 433 Risk Ratio (M-H, Random, 95% CI) 1.40 [1.04, 1.88]

5.2 Constipation 1 433 Risk Ratio (M-H, Random, 95% CI) 1.46 [0.78, 2.72]

5.3 Diarrhoea 2 497 Risk Ratio (M-H, Random, 95% CI) 0.70 [0.36, 1.35]

5.4 Nausea/vomiting 1 64 Risk Ratio (M-H, Random, 95% CI) 0.33 [0.04, 3.04]

5.5 Abdominal pain and/or
cramps

2 497 Risk Ratio (M-H, Random, 95% CI) 0.58 [0.05, 6.53]
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Analysis 5.1.   Comparison 5 Iron supplementation: ferrous sulphate versus
ferrous fumarate, Outcome 1 Deferral due to low haemoglobin (primary outcome).

Study or subgroup Ferrous sulphate Ferrous fumarate Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

5.1.1 Deferral after multiple donation visits  

Lindholm 1981 1/207 2/212 0.51[0.05,5.6]

Favours ferrous sulphate 500.02 100.1 1 Favours ferrous fumarate

 
 

Analysis 5.2.   Comparison 5 Iron supplementation: ferrous
sulphate versus ferrous fumarate, Outcome 2 Haemoglobin (g/L).

Study or subgroup Ferrous sulphate Ferrous fumarate Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

5.2.1 Before further donation  

Buzi 1980 32 127 (9.6) 29 125 (9.7) 2[-2.85,6.85]

   

5.2.2 After subsequent donation(s)  

Lindholm 1981 172 148 (8) 174 147 (9) 1[-0.79,2.79]

Favours ferrous fumarate 105-10 -5 0 Favours ferrous sulphate

 
 

Analysis 5.3.   Comparison 5 Iron supplementation: ferrous sulphate
versus ferrous fumarate, Outcome 3 Serum or plasma iron (μg/dL).

Study or subgroup Ferrous sulphate Ferrous fumarate Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

5.3.1 Before further donation  

Buzi 1980 32 82 (34) 29 75 (21.5) 7[-7.14,21.14]

   

5.3.2 After subsequent donation(s)  

Lindholm 1981 172 100.6 (33.5) 174 100.6 (33.5) 0[-7.06,7.06]

Favours ferrous fumarate 2010-20 -10 0 Favours ferrous sulphate

 
 

Analysis 5.4.   Comparison 5 Iron supplementation: ferrous sulphate versus
ferrous fumarate, Outcome 4 Total iron binding concentration (μg/dL).

Study or subgroup Ferrous sulphate Ferrous fumarate Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

5.4.1 Before further donation  

Buzi 1980 32 252 (8) 29 252 (7) 0[-3.76,3.76]

   

5.4.2 After subsequent donation(s)  

Lindholm 1981 172 352 (39.1) 174 346.4 (39.1) 5.59[-2.65,13.83]

Favours ferrous sulphate 2010-20 -10 0 Favours ferrous fumarate
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Analysis 5.5.   Comparison 5 Iron supplementation: ferrous
sulphate versus ferrous fumarate, Outcome 5 Adverse e6ects.

Study or subgroup Ferrous
sulphate

Ferrous
fumarate

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

5.5.1 Cumulative adverse effects  

Lindholm 1981 78/222 53/211 100% 1.4[1.04,1.88]

Subtotal (95% CI) 222 211 100% 1.4[1.04,1.88]

Total events: 78 (Ferrous sulphate), 53 (Ferrous fumarate)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=2.24(P=0.03)  

   

5.5.2 Constipation  

Lindholm 1981 23/222 15/211 100% 1.46[0.78,2.72]

Subtotal (95% CI) 222 211 100% 1.46[0.78,2.72]

Total events: 23 (Ferrous sulphate), 15 (Ferrous fumarate)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.19(P=0.24)  

   

5.5.3 Diarrhoea  

Buzi 1980 1/32 4/32 9.4% 0.25[0.03,2.12]

Lindholm 1981 14/222 17/211 90.6% 0.78[0.4,1.55]

Subtotal (95% CI) 254 243 100% 0.7[0.36,1.35]

Total events: 15 (Ferrous sulphate), 21 (Ferrous fumarate)  

Heterogeneity: Tau2=0; Chi2=1, df=1(P=0.32); I2=0.38%  

Test for overall effect: Z=1.05(P=0.29)  

   

5.5.4 Nausea/vomiting  

Buzi 1980 1/32 3/32 100% 0.33[0.04,3.04]

Subtotal (95% CI) 32 32 100% 0.33[0.04,3.04]

Total events: 1 (Ferrous sulphate), 3 (Ferrous fumarate)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.97(P=0.33)  

   

5.5.5 Abdominal pain and/or cramps  

Buzi 1980 0/32 4/32 34.58% 0.11[0.01,1.98]

Lindholm 1981 25/222 17/211 65.42% 1.4[0.78,2.51]

Subtotal (95% CI) 254 243 100% 0.58[0.05,6.53]

Total events: 25 (Ferrous sulphate), 21 (Ferrous fumarate)  

Heterogeneity: Tau2=2.23; Chi2=2.99, df=1(P=0.08); I2=66.5%  

Test for overall effect: Z=0.44(P=0.66)  

Favours ferrous sulphate 200.05 50.2 1 Favours ferrous fumarate

 
 

Comparison 6.   Iron supplementation: ferrous sulphate versus carbonyl iron

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Haemoglobin (g/L) 2   Mean Difference (IV, Random, 95%
CI)

Subtotals only
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Before further donation 2 79 Mean Difference (IV, Random, 95%
CI)

0.76 [-2.98, 4.49]

2 Mean cell volume (fL) 2   Mean Difference (IV, Random, 95%
CI)

Subtotals only

2.1 Before further donation 2 79 Mean Difference (IV, Random, 95%
CI)

0.62 [-1.49, 2.74]

3 Serum or plasma iron (μg/
dL)

2   Mean Difference (IV, Random, 95%
CI)

Subtotals only

3.1 Before further donation 2 79 Mean Difference (IV, Random, 95%
CI)

-1.76 [-26.49, 22.97]

4 Total iron binding concen-
tration (μg/dL)

2   Mean Difference (IV, Random, 95%
CI)

Subtotals only

4.1 Before further donation 2 79 Mean Difference (IV, Random, 95%
CI)

-9.75 [-52.65, 33.16]

5 Transferrin saturation (%) 2   Mean Difference (IV, Random, 95%
CI)

Subtotals only

5.1 Before further donation 2 79 Mean Difference (IV, Random, 95%
CI)

2.45 [-3.37, 8.26]

6 Adverse effects 3   Risk Ratio (M-H, Random, 95% CI) Subtotals only

6.1 Cumulative adverse ef-
fects

2 96 Risk Ratio (M-H, Random, 95% CI) 0.89 [0.75, 1.06]

6.2 Constipation 2 96 Risk Ratio (M-H, Random, 95% CI) 0.72 [0.40, 1.27]

6.3 Diarrhoea 2 96 Risk Ratio (M-H, Random, 95% CI) 0.58 [0.05, 6.50]

6.4 Nausea/vomiting 2 96 Risk Ratio (M-H, Random, 95% CI) 1.10 [0.68, 1.77]

6.5 Abdominal pain and/or
cramps

2 96 Risk Ratio (M-H, Random, 95% CI) 0.46 [0.10, 2.14]

6.6 Gastric or epigastric
pain

2 96 Risk Ratio (M-H, Random, 95% CI) 0.64 [0.25, 1.66]

6.7 Taste disturbances 2 96 Risk Ratio (M-H, Random, 95% CI) 0.43 [0.25, 0.74]

6.8 Headache 3 143 Risk Ratio (M-H, Random, 95% CI) 0.86 [0.46, 1.58]

7 Compliance 2 95 Risk Ratio (M-H, Random, 95% CI) 0.95 [0.84, 1.09]
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Analysis 6.1.   Comparison 6 Iron supplementation: ferrous
sulphate versus carbonyl iron, Outcome 1 Haemoglobin (g/L).

Study or subgroup Ferrous sulphate Carbonyl iron Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

6.1.1 Before further donation  

Devasthali 1991 25 132.7 (12) 22 129.9 (13) 26.99% 2.8[-4.39,9.99]

Gordeuk 1987a 17 125 (8.2) 15 125 (3.9) 73.01% 0[-4.37,4.37]

Subtotal *** 42   37   100% 0.76[-2.98,4.49]

Heterogeneity: Tau2=0; Chi2=0.43, df=1(P=0.51); I2=0%  

Test for overall effect: Z=0.4(P=0.69)  

Favours carbonyl iron 105-10 -5 0 Favours ferrous sulphate

 
 

Analysis 6.2.   Comparison 6 Iron supplementation: ferrous
sulphate versus carbonyl iron, Outcome 2 Mean cell volume (fL).

Study or subgroup Ferrous sulphate Carbonyl iron Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

6.2.1 Before further donation  

Devasthali 1991 25 89 (5.1) 22 88.9 (6.2) 41.74% 0.1[-3.17,3.37]

Gordeuk 1987a 17 89 (4.1) 15 88 (3.9) 58.26% 1[-1.77,3.77]

Subtotal *** 42   37   100% 0.62[-1.49,2.74]

Heterogeneity: Tau2=0; Chi2=0.17, df=1(P=0.68); I2=0%  

Test for overall effect: Z=0.58(P=0.56)  

Favours carbonyl iron 52.5-5 -2.5 0 Favours ferrous sulphate

 
 

Analysis 6.3.   Comparison 6 Iron supplementation: ferrous sulphate
versus carbonyl iron, Outcome 3 Serum or plasma iron (μg/dL).

Study or subgroup Ferrous sulphate Carbonyl iron Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

6.3.1 Before further donation  

Devasthali 1991 25 113.3 (64.7) 22 100.9 (55.4) 44.25% 12.4[-21.94,46.74]

Gordeuk 1987a 17 84 (33) 15 97 (50.3) 55.75% -13[-42.9,16.9]

Subtotal *** 42   37   100% -1.76[-26.49,22.97]

Heterogeneity: Tau2=52.74; Chi2=1.2, df=1(P=0.27); I2=16.35%  

Test for overall effect: Z=0.14(P=0.89)  

Favours carbonyl iron 10050-100 -50 0 Favours ferrous sulphate

 
 

Analysis 6.4.   Comparison 6 Iron supplementation: ferrous sulphate
versus carbonyl iron, Outcome 4 Total iron binding concentration (μg/dL).

Study or subgroup Ferrous sulphate Carbonyl iron Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

6.4.1 Before further donation  

Devasthali 1991 25 342.8 (81.6) 22 330 (68.9) 48.52% 12.8[-30.24,55.84]

Gordeuk 1987a 17 381 (53.6) 15 412 (62) 51.48% -31[-71.42,9.42]

Favours ferrous sulphate 10050-100 -50 0 Favours carbonyl iron
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Study or subgroup Ferrous sulphate Carbonyl iron Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Subtotal *** 42   37   100% -9.75[-52.65,33.16]

Heterogeneity: Tau2=505.53; Chi2=2.11, df=1(P=0.15); I2=52.7%  

Test for overall effect: Z=0.45(P=0.66)  

Favours ferrous sulphate 10050-100 -50 0 Favours carbonyl iron

 
 

Analysis 6.5.   Comparison 6 Iron supplementation: ferrous sulphate
versus carbonyl iron, Outcome 5 Transferrin saturation (%).

Study or subgroup Ferrous sulphate Carbonyl iron Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

6.5.1 Before further donation  

Devasthali 1991 25 32.7 (19.3) 22 29.3 (16.8) 31.79% 3.4[-6.92,13.72]

Gordeuk 1987a 15 24 (11.6) 17 22 (8.2) 68.21% 2[-5.05,9.05]

Subtotal *** 40   39   100% 2.45[-3.37,8.26]

Heterogeneity: Tau2=0; Chi2=0.05, df=1(P=0.83); I2=0%  

Test for overall effect: Z=0.82(P=0.41)  

Favours carbonyl iron 2010-20 -10 0 Favours ferrous sulphate

 
 

Analysis 6.6.   Comparison 6 Iron supplementation: ferrous
sulphate versus carbonyl iron, Outcome 6 Adverse e6ects.

Study or subgroup Ferrous
sulphate

Carbonyl iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

6.6.1 Cumulative adverse effects  

Devasthali 1991 20/25 21/24 48.64% 0.91[0.71,1.17]

Gordeuk 1987a 19/24 21/23 51.36% 0.87[0.68,1.1]

Subtotal (95% CI) 49 47 100% 0.89[0.75,1.06]

Total events: 39 (Ferrous sulphate), 42 (Carbonyl iron)  

Heterogeneity: Tau2=0; Chi2=0.09, df=1(P=0.76); I2=0%  

Test for overall effect: Z=1.33(P=0.18)  

   

6.6.2 Constipation  

Devasthali 1991 9/25 13/24 79.59% 0.66[0.35,1.26]

Gordeuk 1987b 4/24 4/23 20.41% 0.96[0.27,3.39]

Subtotal (95% CI) 49 47 100% 0.72[0.4,1.27]

Total events: 13 (Ferrous sulphate), 17 (Carbonyl iron)  

Heterogeneity: Tau2=0; Chi2=0.26, df=1(P=0.61); I2=0%  

Test for overall effect: Z=1.15(P=0.25)  

   

6.6.3 Diarrhoea  

Devasthali 1991 10/25 5/24 50.73% 1.92[0.77,4.8]

Gordeuk 1987b 3/24 17/23 49.27% 0.17[0.06,0.5]

Subtotal (95% CI) 49 47 100% 0.58[0.05,6.5]

Total events: 13 (Ferrous sulphate), 22 (Carbonyl iron)  

Heterogeneity: Tau2=2.78; Chi2=11.58, df=1(P=0); I2=91.37%  

Test for overall effect: Z=0.44(P=0.66)  

Favours ferrous sulphate 100.1 50.2 20.5 1 Favours carbonyl iron

Oral or parenteral iron supplementation to reduce deferral, iron deficiency and/or anaemia in blood donors (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

94



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Ferrous
sulphate

Carbonyl iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

   

6.6.4 Nausea/vomiting  

Devasthali 1991 10/25 7/24 37.49% 1.37[0.62,3.01]

Gordeuk 1987b 11/24 11/23 62.51% 0.96[0.52,1.76]

Subtotal (95% CI) 49 47 100% 1.1[0.68,1.77]

Total events: 21 (Ferrous sulphate), 18 (Carbonyl iron)  

Heterogeneity: Tau2=0; Chi2=0.51, df=1(P=0.48); I2=0%  

Test for overall effect: Z=0.37(P=0.71)  

   

6.6.5 Abdominal pain and/or cramps  

Devasthali 1991 7/25 7/24 52.35% 0.96[0.4,2.33]

Gordeuk 1987b 3/24 14/23 47.65% 0.21[0.07,0.62]

Subtotal (95% CI) 49 47 100% 0.46[0.1,2.14]

Total events: 10 (Ferrous sulphate), 21 (Carbonyl iron)  

Heterogeneity: Tau2=0.97; Chi2=4.7, df=1(P=0.03); I2=78.74%  

Test for overall effect: Z=0.99(P=0.32)  

   

6.6.6 Gastric or epigastric pain  

Devasthali 1991 3/25 5/24 52.45% 0.58[0.15,2.15]

Gordeuk 1987b 3/24 4/23 47.55% 0.72[0.18,2.87]

Subtotal (95% CI) 49 47 100% 0.64[0.25,1.66]

Total events: 6 (Ferrous sulphate), 9 (Carbonyl iron)  

Heterogeneity: Tau2=0; Chi2=0.05, df=1(P=0.82); I2=0%  

Test for overall effect: Z=0.92(P=0.36)  

   

6.6.7 Taste disturbances  

Devasthali 1991 8/25 15/24 68.73% 0.51[0.27,0.98]

Gordeuk 1987b 4/24 13/23 31.27% 0.29[0.11,0.77]

Subtotal (95% CI) 49 47 100% 0.43[0.25,0.74]

Total events: 12 (Ferrous sulphate), 28 (Carbonyl iron)  

Heterogeneity: Tau2=0; Chi2=0.89, df=1(P=0.34); I2=0%  

Test for overall effect: Z=3.06(P=0)  

   

6.6.8 Headache  

Devasthali 1991 11/25 9/24 51.59% 1.17[0.59,2.32]

Gordeuk 1987a 6/24 7/23 33.35% 0.82[0.32,2.08]

Gordeuk 1987b 2/24 6/23 15.06% 0.32[0.07,1.42]

Subtotal (95% CI) 73 70 100% 0.86[0.46,1.58]

Total events: 19 (Ferrous sulphate), 22 (Carbonyl iron)  

Heterogeneity: Tau2=0.07; Chi2=2.57, df=2(P=0.28); I2=22.14%  

Test for overall effect: Z=0.49(P=0.62)  

Favours ferrous sulphate 100.1 50.2 20.5 1 Favours carbonyl iron

 
 

Analysis 6.7.   Comparison 6 Iron supplementation: ferrous sulphate versus carbonyl iron, Outcome 7 Compliance.

Study or subgroup Ferrous
sulphate

Carbonyl iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Gordeuk 1987a 15/22 17/23 12.34% 0.92[0.63,1.34]

Favours carbonyl iron 20.5 1.50.7 1 Favours ferrous sulphate
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Study or subgroup Ferrous
sulphate

Carbonyl iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Gordeuk 1987b 23/25 24/25 87.66% 0.96[0.83,1.1]

   

Total (95% CI) 47 48 100% 0.95[0.84,1.09]

Total events: 38 (Ferrous sulphate), 41 (Carbonyl iron)  

Heterogeneity: Tau2=0; Chi2=0.06, df=1(P=0.81); I2=0%  

Test for overall effect: Z=0.7(P=0.48)  

Favours carbonyl iron 20.5 1.50.7 1 Favours ferrous sulphate

 
 

Comparison 7.   Iron supplementation: ferrous sulphate versus ferric compounds

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Haemoglobin (g/L) 3   Mean Difference (IV, Random, 95%
CI)

Subtotals only

1.1 Before further donation 3 261 Mean Difference (IV, Random, 95%
CI)

2.36 [-0.63, 5.34]

2 Mean cell volume (fL) 1   Mean Difference (IV, Random, 95%
CI)

Totals not selected

2.1 Before further donation 1   Mean Difference (IV, Random, 95%
CI)

0.0 [0.0, 0.0]

3 Serum ferritin (ng/mL) 3   Mean Difference (IV, Random, 95%
CI)

Subtotals only

3.1 Before further donation 3 261 Mean Difference (IV, Random, 95%
CI)

8.07 [-1.50, 17.63]

4 Serum or plasma iron (μg/
dL)

2   Mean Difference (IV, Random, 95%
CI)

Subtotals only

4.1 Before further donation 2 131 Mean Difference (IV, Random, 95%
CI)

0.88 [-3.25, 5.00]

5 Transferrin saturation (%) 2   Mean Difference (IV, Random, 95%
CI)

Subtotals only

5.1 Before further donation 2 221 Mean Difference (IV, Random, 95%
CI)

5.33 [1.61, 9.05]
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Analysis 7.1.   Comparison 7 Iron supplementation: ferrous
sulphate versus ferric compounds, Outcome 1 Haemoglobin (g/L).

Study or subgroup Ferrous sulphate Ferric compounds Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

7.1.1 Before further donation  

Jacobs 1993 45 132.1 (13.5) 85 128.5 (12.7) 39.04% 3.6[-1.18,8.38]

Jacobs 2000 20 123 (15) 71 120.3 (11.8) 17.58% 2.7[-4.42,9.82]

Landucci 1987 20 133.7 (8.5) 20 132.6 (5.9) 43.38% 1.1[-3.43,5.63]

Subtotal *** 85   176   100% 2.36[-0.63,5.34]

Heterogeneity: Tau2=0; Chi2=0.56, df=2(P=0.75); I2=0%  

Test for overall effect: Z=1.55(P=0.12)  

Favours ferric compounds 105-10 -5 0 Favours ferrous sulphate

 
 

Analysis 7.2.   Comparison 7 Iron supplementation: ferrous sulphate
versus ferric compounds, Outcome 2 Mean cell volume (fL).

Study or subgroup Ferrous sulphate Ferric compounds Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

7.2.1 Before further donation  

Landucci 1987 20 93.6 (3) 20 92.6 (3.7) 1[-1.09,3.09]

Favours ferric compounds 105-10 -5 0 Favours ferrous sulphate

 
 

Analysis 7.3.   Comparison 7 Iron supplementation: ferrous sulphate
versus ferric compounds, Outcome 3 Serum ferritin (ng/mL).

Study or subgroup Ferrous sulphate Ferric compounds Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

7.3.1 Before further donation  

Jacobs 1993 45 36.3 (28.8) 85 19.4 (17.1) 35.56% 16.86[7.69,26.03]

Jacobs 2000 20 12.1 (11.3) 71 5.4 (5.2) 45.93% 6.71[1.61,11.81]

Landucci 1987 20 41.9 (30.4) 20 47.3 (27.4) 18.51% -5.45[-23.37,12.47]

Subtotal *** 85   176   100% 8.07[-1.5,17.63]

Heterogeneity: Tau2=45.11; Chi2=5.98, df=2(P=0.05); I2=66.56%  

Test for overall effect: Z=1.65(P=0.1)  

Favours ferric compounds 5025-50 -25 0 Favours ferrous sulphate

 
 

Analysis 7.4.   Comparison 7 Iron supplementation: ferrous sulphate
versus ferric compounds, Outcome 4 Serum or plasma iron (μg/dL).

Study or subgroup Ferrous sulphate Ferric compounds Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

7.4.1 Before further donation  

Jacobs 2000 20 13.2 (9.2) 71 11.9 (6) 93.69% 1.31[-2.95,5.57]

Landucci 1987 20 75.6 (28.3) 20 81.2 (24.6) 6.31% -5.55[-21.97,10.87]

Subtotal *** 40   91   100% 0.88[-3.25,5]

Heterogeneity: Tau2=0; Chi2=0.63, df=1(P=0.43); I2=0%  

Favours ferric compounds 10050-100 -50 0 Favours ferrous sulphate
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Study or subgroup Ferrous sulphate Ferric compounds Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Test for overall effect: Z=0.42(P=0.68)  

Favours ferric compounds 10050-100 -50 0 Favours ferrous sulphate

 
 

Analysis 7.5.   Comparison 7 Iron supplementation: ferrous sulphate
versus ferric compounds, Outcome 5 Transferrin saturation (%).

Study or subgroup Ferrous sulphate Ferric compounds Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

7.5.1 Before further donation  

Jacobs 1993 45 31 (11.3) 85 24.7 (13.1) 74.03% 6.36[2.04,10.68]

Jacobs 2000 20 20.5 (16.1) 71 18.1 (8.1) 25.97% 2.4[-4.9,9.7]

Subtotal *** 65   156   100% 5.33[1.61,9.05]

Heterogeneity: Tau2=0; Chi2=0.84, df=1(P=0.36); I2=0%  

Test for overall effect: Z=2.81(P=0)  

Favours ferric compounds 105-10 -5 0 Favours ferrous sulphate

 
 

Comparison 8.   Iron supplementation: ferrous sulphate versus alternative preparation

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Adverse effects 1   Risk Ratio (M-H, Random, 95% CI) Totals not selected

1.1 Cumulative adverse ef-
fects

1   Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

1.2 Constipation 1   Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

1.3 Diarrhoea 1   Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

1.4 Nausea/vomiting 1   Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

1.5 Gastric or epigastric
pain

1   Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

2 Compliance 2   Risk Ratio (M-H, Random, 95% CI) Totals not selected

2.1 Non-discontinuation of
treatment

2   Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]
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Analysis 8.1.   Comparison 8 Iron supplementation: ferrous sulphate
versus alternative preparation, Outcome 1 Adverse e6ects.

Study or subgroup Ferrous sulphate Alternative prep'n Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

8.1.1 Cumulative adverse effects  

Rybo 1971 117/392 102/389 1.14[0.91,1.43]

   

8.1.2 Constipation  

Rybo 1971 45/392 43/389 1.04[0.7,1.54]

   

8.1.3 Diarrhoea  

Rybo 1971 29/392 28/389 1.03[0.62,1.69]

   

8.1.4 Nausea/vomiting  

Rybo 1971 25/392 13/389 1.91[0.99,3.68]

   

8.1.5 Gastric or epigastric pain  

Rybo 1971 26/392 14/389 1.84[0.98,3.48]

Favours ferrous sulphate 100.1 50.2 20.5 1 Favours alternative prep

 
 

Analysis 8.2.   Comparison 8 Iron supplementation: ferrous
sulphate versus alternative preparation, Outcome 2 Compliance.

Study or subgroup Ferrous sulphate Alternative prep'n Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

8.2.1 Non-discontinuation of treatment  

Busch 1972 43/52 17/37 1.8[1.24,2.61]

Rybo 1971 325/392 337/389 0.96[0.9,1.02]

Favours alternative prepn 20.5 1.50.7 1 Favours ferrous sulphate

 
 

Comparison 9.   Iron supplementation: ferrous fumarate (20 mg non-heme versus 16 mg non-heme with 2 mg heme)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Haemoglobin (g/L) - mean change
from baseline

1   Mean Difference (IV, Random,
95% CI)

Totals not select-
ed

1.1 Before further donation 1   Mean Difference (IV, Random,
95% CI)

0.0 [0.0, 0.0]

2 Serum ferritin (ng/mL) - mean
change from baseline

1   Mean Difference (IV, Random,
95% CI)

Totals not select-
ed

2.1 Before further donation 1   Mean Difference (IV, Random,
95% CI)

0.0 [0.0, 0.0]

3 Total iron binding concentration
(μg/dL) - mean change from base-
line

1   Mean Difference (IV, Random,
95% CI)

Totals not select-
ed
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.1 Before further donation 1   Mean Difference (IV, Random,
95% CI)

0.0 [0.0, 0.0]

 
 

Analysis 9.1.   Comparison 9 Iron supplementation: ferrous fumarate (20 mg non-heme versus
16 mg non-heme with 2 mg heme), Outcome 1 Haemoglobin (g/L) - mean change from baseline.

Study or subgroup Iron fumarate
+ haem iron

Iron fumarate Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

9.1.1 Before further donation  

Borch-Iohnsen 1993 18 70 (100) 16 90 (80) -20[-80.59,40.59]

Iron fumarate 10050-100 -50 0 Iron fumarate + haem
iron

 
 

Analysis 9.2.   Comparison 9 Iron supplementation: ferrous fumarate (20 mg non-heme versus 16
mg non-heme with 2 mg heme), Outcome 2 Serum ferritin (ng/mL) - mean change from baseline.

Study or subgroup Iron fumarate
+ haem iron

Iron fumarate Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

9.2.1 Before further donation  

Borch-Iohnsen 1993 18 9.5 (12.8) 16 13.5 (12.3) -4[-12.44,4.44]

Iron fumarate 5025-50 -25 0 Iron fumarate + haem
iron

 
 

Analysis 9.3.   Comparison 9 Iron supplementation: ferrous fumarate (20 mg non-heme versus 16 mg non-
heme with 2 mg heme), Outcome 3 Total iron binding concentration (μg/dL) - mean change from baseline.

Study or subgroup Iron fumarate
+ haem iron

Iron fumarate Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

9.3.1 Before further donation  

Borch-Iohnsen 1993 16 -6.5 (5) 18 -7.1 (5) 0.6[-2.77,3.97]

Iron fumarate + haem iron 105-10 -5 0 Iron fumarate

 
 

Comparison 10.   Iron supplementation versus placebo/control: males versus females

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Deferral due to low haemo-
globin: at first donation vis-
it after commencement of
treatment

4   Risk Ratio (M-H, Random, 95% CI) Subtotals only
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Males 2 525 Risk Ratio (M-H, Random, 95% CI) 0.33 [0.17, 0.62]

1.2 Females 3 669 Risk Ratio (M-H, Random, 95% CI) 0.35 [0.15, 0.81]

2 Deferral due to low haemo-
globin: after multiple dona-
tion visits

3   Risk Ratio (M-H, Random, 95% CI) Subtotals only

2.1 Males 2 373 Risk Ratio (M-H, Random, 95% CI) 0.26 [0.15, 0.43]

2.2 Females 2 420 Risk Ratio (M-H, Random, 95% CI) 0.20 [0.03, 1.35]

3 Deferral due to low haemo-
globin: cumulative deferrals
over all visits

4   Risk Ratio (M-H, Random, 95% CI) Subtotals only

3.1 Males 2 1344 Risk Ratio (M-H, Random, 95% CI) 0.27 [0.19, 0.38]

3.2 Females 3 1396 Risk Ratio (M-H, Random, 95% CI) 0.30 [0.11, 0.83]

4 Haemoglobin (g/L): before
further donation

7   Mean Difference (IV, Random, 95%
CI)

Subtotals only

4.1 Males 4 297 Mean Difference (IV, Random, 95%
CI)

0.08 [-1.90, 2.05]

4.2 Females 4 431 Mean Difference (IV, Random, 95%
CI)

3.56 [0.21, 6.92]

5 Serum ferritin (ng/mL): be-
fore further donation

5   Mean Difference (IV, Random, 95%
CI)

Subtotals only

5.1 Males 3 265 Mean Difference (IV, Random, 95%
CI)

10.94 [1.00, 20.88]

5.2 Females 3 375 Mean Difference (IV, Random, 95%
CI)

14.39 [9.90, 18.88]

6 Serum ferritin (ng/mL): af-
ter subsequent donation(s)

3   Mean Difference (IV, Random, 95%
CI)

Subtotals only

6.1 Males 1 142 Mean Difference (IV, Random, 95%
CI)

7.70 [-2.36, 17.76]

6.2 Females 3 477 Mean Difference (IV, Random, 95%
CI)

10.00 [6.13, 13.87]
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Analysis 10.1.   Comparison 10 Iron supplementation versus placebo/control: males versus females,
Outcome 1 Deferral due to low haemoglobin: at first donation visit a?er commencement of treatment.

Study or subgroup Iron supple-
mentation

Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

10.1.1 Males  

Radtke 2004a 3/193 4/96 18.62% 0.37[0.09,1.63]

Radtke 2004b 9/118 28/118 81.38% 0.32[0.16,0.65]

Subtotal (95% CI) 311 214 100% 0.33[0.17,0.62]

Total events: 12 (Iron supplementation), 32 (Control)  

Heterogeneity: Tau2=0; Chi2=0.03, df=1(P=0.86); I2=0%  

Test for overall effect: Z=3.41(P=0)  

   

10.1.2 Females  

Gordeuk 1990 3/38 12/33 42% 0.22[0.07,0.7]

Maghsudlu 2008 4/182 5/179 35.48% 0.79[0.21,2.88]

Radtke 2004a 2/158 4/79 22.52% 0.25[0.05,1.34]

Subtotal (95% CI) 378 291 100% 0.35[0.15,0.81]

Total events: 9 (Iron supplementation), 21 (Control)  

Heterogeneity: Tau2=0.07; Chi2=2.28, df=2(P=0.32); I2=12.43%  

Test for overall effect: Z=2.45(P=0.01)  

Test for subgroup differences: Chi2=0.02, df=1 (P=0.9), I2=0%  

Favours iron suppl'n 200.05 50.2 1 Favours control

 
 

Analysis 10.2.   Comparison 10 Iron supplementation versus placebo/control: males versus
females, Outcome 2 Deferral due to low haemoglobin: a?er multiple donation visits.

Study or subgroup Iron supple-
mentation

Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

10.2.1 Males  

Radtke 2004a 2/115 4/47 9.91% 0.2[0.04,1.08]

Radtke 2004b 13/108 47/103 90.09% 0.26[0.15,0.46]

Subtotal (95% CI) 223 150 100% 0.26[0.15,0.43]

Total events: 15 (Iron supplementation), 51 (Control)  

Heterogeneity: Tau2=0; Chi2=0.08, df=1(P=0.78); I2=0%  

Test for overall effect: Z=5.08(P<0.0001)  

   

10.2.2 Females  

Maghsudlu 2008 3/132 6/120 58.48% 0.45[0.12,1.78]

Radtke 2004a 1/121 6/47 41.52% 0.06[0.01,0.52]

Subtotal (95% CI) 253 167 100% 0.2[0.03,1.35]

Total events: 4 (Iron supplementation), 12 (Control)  

Heterogeneity: Tau2=1.11; Chi2=2.37, df=1(P=0.12); I2=57.89%  

Test for overall effect: Z=1.65(P=0.1)  

Test for subgroup differences: Chi2=0.06, df=1 (P=0.81), I2=0%  

Favours iron suppl'n 200.05 50.2 1 Favours control
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Analysis 10.3.   Comparison 10 Iron supplementation versus placebo/control: males versus
females, Outcome 3 Deferral due to low haemoglobin: cumulative deferrals over all visits.

Study or subgroup Iron supple-
mentation

Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

10.3.1 Males  

Radtke 2004a 5/463 9/214 10.39% 0.26[0.09,0.76]

Radtke 2004b 31/338 111/329 89.61% 0.27[0.19,0.39]

Subtotal (95% CI) 801 543 100% 0.27[0.19,0.38]

Total events: 36 (Iron supplementation), 120 (Control)  

Heterogeneity: Tau2=0; Chi2=0.01, df=1(P=0.92); I2=0%  

Test for overall effect: Z=7.36(P<0.0001)  

   

10.3.2 Females  

Gordeuk 1990 3/38 12/33 30.33% 0.22[0.07,0.7]

Maghsudlu 2008 13/469 19/451 41.31% 0.66[0.33,1.32]

Radtke 2004a 3/279 10/126 28.35% 0.14[0.04,0.48]

Subtotal (95% CI) 786 610 100% 0.3[0.11,0.83]

Total events: 19 (Iron supplementation), 41 (Control)  

Heterogeneity: Tau2=0.52; Chi2=5.8, df=2(P=0.05); I2=65.53%  

Test for overall effect: Z=2.32(P=0.02)  

Test for subgroup differences: Chi2=0.04, df=1 (P=0.85), I2=0%  

Favours iron suppl'n 200.05 50.2 1 Favours control

 
 

Analysis 10.4.   Comparison 10 Iron supplementation versus placebo/control:
males versus females, Outcome 4 Haemoglobin (g/L): before further donation.

Study or subgroup Iron supple-
mentation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

10.4.1 Males  

Linpisarn 1986 47 151.9 (12.2) 51 151.2 (11.6) 17.5% 0.7[-4.02,5.42]

Mackintosh 1988_HSF 11 150.2 (7) 12 152 (7.3) 11.42% -1.8[-7.65,4.05]

Mackintosh 1988_LSF 11 150.2 (7) 12 148.7 (7.8) 10.67% 1.5[-4.55,7.55]

Rosvik 2010 71 144 (8) 82 144 (8) 60.41% 0[-2.54,2.54]

Subtotal *** 140   157   100% 0.08[-1.9,2.05]

Heterogeneity: Tau2=0; Chi2=0.68, df=3(P=0.88); I2=0%  

Test for overall effect: Z=0.08(P=0.94)  

   

10.4.2 Females  

Gordeuk 1987a 32 125 (6.5) 19 126 (13.1) 15.47% -1[-7.31,5.31]

Gordeuk 1990 40 131 (8) 36 123 (9) 23.57% 8[4.15,11.85]

Rosvik 2010 82 129 (6) 79 128 (7) 30.4% 1[-1.02,3.02]

Waldvogel 2012 74 135 (6.7) 69 130 (5.3) 30.55% 5[3.03,6.97]

Subtotal *** 228   203   100% 3.56[0.21,6.92]

Heterogeneity: Tau2=8.57; Chi2=15.33, df=3(P=0); I2=80.43%  

Test for overall effect: Z=2.08(P=0.04)  

Test for subgroup differences: Chi2=3.08, df=1 (P=0.08), I2=67.54%  

Favours control 105-10 -5 0 Favours iron suppl'n
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Analysis 10.5.   Comparison 10 Iron supplementation versus placebo/control:
males versus females, Outcome 5 Serum ferritin (ng/mL): before further donation.

Study or subgroup Iron supple-
mentation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

10.5.1 Males  

Mackintosh 1988_HSF 11 81.8 (32.6) 12 57.8 (36.8) 10.61% 24.05[-4.34,52.44]

Mackintosh 1988_LSF 11 43.2 (17.8) 12 27.3 (10.1) 36.79% 15.93[3.94,27.92]

Radtke 2004a 152 32.3 (27.1) 67 27.5 (27.9) 52.6% 4.8[-3.15,12.75]

Subtotal *** 174   91   100% 10.94[1,20.88]

Heterogeneity: Tau2=32.43; Chi2=3.43, df=2(P=0.18); I2=41.76%  

Test for overall effect: Z=2.16(P=0.03)  

   

10.5.2 Females  

Mirrezaie 2008 39 31.7 (13.4) 31 13.5 (6.5) 32.19% 18.2[13.41,22.99]

Radtke 2004a 119 26.2 (23.8) 43 17.6 (14.5) 26.25% 8.6[2.51,14.69]

Waldvogel 2012 74 28 (9.8) 69 12.9 (8.3) 41.56% 15.1[12.13,18.07]

Subtotal *** 232   143   100% 14.39[9.9,18.88]

Heterogeneity: Tau2=10.32; Chi2=5.96, df=2(P=0.05); I2=66.42%  

Test for overall effect: Z=6.29(P<0.0001)  

Test for subgroup differences: Chi2=0.39, df=1 (P=0.53), I2=0%  

Favours control 2010-20 -10 0 Favours iron suppl'n

 
 

Analysis 10.6.   Comparison 10 Iron supplementation versus placebo/control: males
versus females, Outcome 6 Serum ferritin (ng/mL): a?er subsequent donation(s).

Study or subgroup Iron supple-
mentation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

10.6.1 Males  

Radtke 2004a 106 29.1 (23.8) 36 21.4 (27.5) 100% 7.7[-2.36,17.76]

Subtotal *** 106   36   100% 7.7[-2.36,17.76]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.5(P=0.13)  

   

10.6.2 Females  

Cable 1988 46 30 (20.3) 45 18 (13.4) 24.31% 12[4.95,19.05]

Maghsudlu 2008 132 26 (19.1) 120 19 (18.3) 45.11% 7.02[2.41,11.63]

Radtke 2004a 100 27.9 (22.8) 34 15.1 (12.3) 30.58% 12.8[6.71,18.89]

Subtotal *** 278   199   100% 10[6.13,13.87]

Heterogeneity: Tau2=3.11; Chi2=2.7, df=2(P=0.26); I2=25.91%  

Test for overall effect: Z=5.06(P<0.0001)  

Test for subgroup differences: Chi2=0.17, df=1 (P=0.68), I2=0%  

Favours control 2010-20 -10 0 Favours iron suppl'n
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Comparison 11.   Iron supplementation versus placebo/control: low risk of performance bias

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Deferral due to low haemoglobin
(primary outcome)

3   Risk Ratio (M-H, Random, 95%
CI)

Subtotals only

1.1 Deferral at first donation visit af-
ter commencement of treatment

3 833 Risk Ratio (M-H, Random, 95%
CI)

0.29 [0.17, 0.50]

1.2 Deferral after multiple donation
visits

2 541 Risk Ratio (M-H, Random, 95%
CI)

0.22 [0.11, 0.42]

1.3 Cumulative deferrals over multi-
ple donation visits

3 1820 Risk Ratio (M-H, Random, 95%
CI)

0.25 [0.18, 0.35]

2 Haemoglobin (g/L) 3   Mean Difference (IV, Random,
95% CI)

Subtotals only

2.1 Before further donation 3 270 Mean Difference (IV, Random,
95% CI)

4.76 [1.07, 8.45]

3 Serum ferritin (ng/mL) 3   Mean Difference (IV, Random,
95% CI)

Subtotals only

3.1 Before further donation 3 594 Mean Difference (IV, Random,
95% CI)

13.31 [7.22, 19.40]

 
 

Analysis 11.1.   Comparison 11 Iron supplementation versus placebo/control: low risk
of performance bias, Outcome 1 Deferral due to low haemoglobin (primary outcome).

Study or subgroup Iron supple-
mentation

Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

11.1.1 Deferral at first donation visit after commencement of treat-
ment

 

Gordeuk 1990 3/38 12/33 20.37% 0.22[0.07,0.7]

Radtke 2004a 5/351 8/175 23.17% 0.31[0.1,0.94]

Radtke 2004b 9/118 28/118 56.46% 0.32[0.16,0.65]

Subtotal (95% CI) 507 326 100% 0.29[0.17,0.5]

Total events: 17 (Iron supplementation), 48 (Control)  

Heterogeneity: Tau2=0; Chi2=0.33, df=2(P=0.85); I2=0%  

Test for overall effect: Z=4.51(P<0.0001)  

   

11.1.2 Deferral after multiple donation visits  

Radtke 2004a 3/236 10/94 22.97% 0.12[0.03,0.42]

Radtke 2004b 13/108 47/103 77.03% 0.26[0.15,0.46]

Subtotal (95% CI) 344 197 100% 0.22[0.11,0.42]

Total events: 16 (Iron supplementation), 57 (Control)  

Heterogeneity: Tau2=0.06; Chi2=1.26, df=1(P=0.26); I2=20.7%  

Test for overall effect: Z=4.54(P<0.0001)  

   

11.1.3 Cumulative deferrals over multiple donation visits  

Favours iron suppl'n 200.05 50.2 1 Favours control
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Study or subgroup Iron supple-
mentation

Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Gordeuk 1990 3/38 12/33 7.53% 0.22[0.07,0.7]

Radtke 2004a 8/742 19/340 15.63% 0.19[0.09,0.44]

Radtke 2004b 31/338 111/329 76.84% 0.27[0.19,0.39]

Subtotal (95% CI) 1118 702 100% 0.25[0.18,0.35]

Total events: 42 (Iron supplementation), 142 (Control)  

Heterogeneity: Tau2=0; Chi2=0.64, df=2(P=0.73); I2=0%  

Test for overall effect: Z=8.34(P<0.0001)  

Favours iron suppl'n 200.05 50.2 1 Favours control

 
 

Analysis 11.2.   Comparison 11 Iron supplementation versus placebo/
control: low risk of performance bias, Outcome 2 Haemoglobin (g/L).

Study or subgroup Iron supple-
mentation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

11.2.1 Before further donation  

Gordeuk 1987a 32 125 (6.5) 19 126 (13.1) 20.76% -1[-7.31,5.31]

Gordeuk 1990 40 131 (8) 36 123 (9) 33.5% 8[4.15,11.85]

Waldvogel 2012 74 135 (6.7) 69 130 (5.3) 45.74% 5[3.03,6.97]

Subtotal *** 146   124   100% 4.76[1.07,8.45]

Heterogeneity: Tau2=6.75; Chi2=5.79, df=2(P=0.06); I2=65.43%  

Test for overall effect: Z=2.53(P=0.01)  

Favours control 105-10 -5 0 Favours iron suppl'n

 
 

Analysis 11.3.   Comparison 11 Iron supplementation versus placebo/
control: low risk of performance bias, Outcome 3 Serum ferritin (ng/mL).

Study or subgroup Iron supple-
mentation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

11.3.1 Before further donation  

Mirrezaie 2008 39 31.7 (13.4) 31 13.5 (6.5) 32.41% 18.2[13.41,22.99]

Radtke 2004a 271 29.6 (25.9) 110 23.6 (24) 30.62% 5.97[0.53,11.41]

Waldvogel 2012 74 28 (9.8) 69 12.9 (8.3) 36.97% 15.1[12.13,18.07]

Subtotal *** 384   210   100% 13.31[7.22,19.4]

Heterogeneity: Tau2=23.79; Chi2=11.82, df=2(P=0); I2=83.08%  

Test for overall effect: Z=4.29(P<0.0001)  

Favours control 2010-20 -10 0 Favours iron suppl'n
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Comparison 12.   Iron supplementation versus placebo/control: > 75% randomised participants analysed

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Deferral due to low haemoglobin
(primary outcome)

2   Risk Ratio (M-H, Random, 95%
CI)

Subtotals only

1.1 Deferral at first donation visit af-
ter commencement of treatment

2 307 Risk Ratio (M-H, Random, 95%
CI)

0.29 [0.16, 0.53]

1.2 Deferral after multiple donation
visits

1 211 Risk Ratio (M-H, Random, 95%
CI)

0.26 [0.15, 0.46]

1.3 Cumulative deferrals over multi-
ple donation visits

2 738 Risk Ratio (M-H, Random, 95%
CI)

0.27 [0.19, 0.38]

2 Haemoglobin (g/L) 6   Mean Difference (IV, Random,
95% CI)

Subtotals only

2.1 Before further donation 6 698 Mean Difference (IV, Random,
95% CI)

2.90 [0.23, 5.57]

3 Serum ferritin (ng/mL) 3   Mean Difference (IV, Random,
95% CI)

Subtotals only

3.1 Before further donation 3 189 Mean Difference (IV, Random,
95% CI)

15.24 [12.37,
18.11]

 
 

Analysis 12.1.   Comparison 12 Iron supplementation versus placebo/control: > 75% randomised
participants analysed, Outcome 1 Deferral due to low haemoglobin (primary outcome).

Study or subgroup Iron supple-
mentation

Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

12.1.1 Deferral at first donation visit after commencement of treat-
ment

 

Gordeuk 1990 3/38 12/33 26.51% 0.22[0.07,0.7]

Radtke 2004b 9/118 28/118 73.49% 0.32[0.16,0.65]

Subtotal (95% CI) 156 151 100% 0.29[0.16,0.53]

Total events: 12 (Iron supplementation), 40 (Control)  

Heterogeneity: Tau2=0; Chi2=0.31, df=1(P=0.57); I2=0%  

Test for overall effect: Z=4.01(P<0.0001)  

   

12.1.2 Deferral after multiple donation visits  

Radtke 2004b 13/108 47/103 100% 0.26[0.15,0.46]

Subtotal (95% CI) 108 103 100% 0.26[0.15,0.46]

Total events: 13 (Iron supplementation), 47 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=4.73(P<0.0001)  

   

12.1.3 Cumulative deferrals over multiple donation visits  

Gordeuk 1990 3/38 12/33 8.92% 0.22[0.07,0.7]

Radtke 2004b 31/338 111/329 91.08% 0.27[0.19,0.39]

Favours iron suppl'n 100.1 50.2 20.5 1 Favours control
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Study or subgroup Iron supple-
mentation

Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Subtotal (95% CI) 376 362 100% 0.27[0.19,0.38]

Total events: 34 (Iron supplementation), 123 (Control)  

Heterogeneity: Tau2=0; Chi2=0.13, df=1(P=0.72); I2=0%  

Test for overall effect: Z=7.38(P<0.0001)  

Favours iron suppl'n 100.1 50.2 20.5 1 Favours control

 
 

Analysis 12.2.   Comparison 12 Iron supplementation versus placebo/control:
> 75% randomised participants analysed, Outcome 2 Haemoglobin (g/L).

Study or subgroup Iron supple-
mentation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

12.2.1 Before further donation  

Bucher 1973 81 129 (5.5) 38 126 (8) 19.31% 3[0.19,5.81]

Gordeuk 1990 40 131 (8) 36 123 (9) 16.27% 8[4.15,11.85]

Mackintosh 1988_HSF 11 150.2 (7) 12 152 (7.3) 11.28% -1.8[-7.65,4.05]

Mackintosh 1988_LSF 11 150.2 (7) 12 148.7 (7.8) 10.86% 1.5[-4.55,7.55]

Rosvik 2010 153 136 (10.3) 161 136.1 (11) 20.62% -0.1[-2.46,2.26]

Waldvogel 2012 74 135 (6.7) 69 130 (5.3) 21.66% 5[3.03,6.97]

Subtotal *** 370   328   100% 2.9[0.23,5.57]

Heterogeneity: Tau2=7.54; Chi2=19.85, df=5(P=0); I2=74.81%  

Test for overall effect: Z=2.13(P=0.03)  

Favours control 105-10 -5 0 Favours iron suppl'n

 
 

Analysis 12.3.   Comparison 12 Iron supplementation versus placebo/control:
> 75% randomised participants analysed, Outcome 3 Serum ferritin (ng/mL).

Study or subgroup Iron supple-
mentation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

12.3.1 Before further donation  

Mackintosh 1988_HSF 11 81.8 (32.6) 12 57.8 (36.8) 1.02% 24.05[-4.34,52.44]

Mackintosh 1988_LSF 11 43.2 (17.8) 12 27.3 (10.1) 5.72% 15.93[3.94,27.92]

Waldvogel 2012 74 28 (9.8) 69 12.9 (8.3) 93.26% 15.1[12.13,18.07]

Subtotal *** 96   93   100% 15.24[12.37,18.11]

Heterogeneity: Tau2=0; Chi2=0.39, df=2(P=0.82); I2=0%  

Test for overall effect: Z=10.41(P<0.0001)  

Favours control 5025-50 -25 0 Favours iron suppl'n
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Fe2+SO4 (Duraferon) (100 mg daily for 20

days)

Birgegard 2010

Fe3+sucrose (Venofer) (1 x 200 mg given
intravenously)

Hb, SeFe, RLS, AE Week 4 and week
8 (non-dona-
tion); donation
2 to 4 (♀) or  2 to
5 (♂); last dona-
tion is ≥ 1 year

post-1st dona-
tion

Experienced donors having
given at least 5 donations in
last 1 to 2 years

Fe2+SO4 + Vit C (Ferro-Grad Abbott) (105

mg (+ 500 mg Vit C) daily for "following
months")

Blot 1980*

Control (no placebo)

Hb, MCV, SeFe,
TIBC, AE, SI, Sat

 

At second dona-
tion

Regular donors

Fe2+ fumarate + Vit C (Collett Iron) (20
mg (+ 120 mg Vit C) daily, treatment du-
ration unclear)

Borch-Iohnsen
1993

Fe2+ fumarate (Vitalia Hemojern) (16 mg
(+ 2 mg heme iron from porcine blood)
daily, treatment duration unclear)

Hb, SeFe, trans-
ferrin

5 months after
baseline mea-
sures

Female blood donors
with depleted iron stores
(serum ferritin < 20 μg/L
and haemoglobin > 120 g/L)

Carbonyl iron (100 mg daily for 56 days)
with scheduled visits

Brittenham 1996

Control (scheduled visits only)

Mean no. dona-
tions per year

After 30 months Females pledged to donate
four times each year.

 

Fe2+SO4 (Resoferon) (37 mg 3 times dai-

ly for 28 days (one vial))

Fe2+SO4 (Resoferon) (37 mg 3 times dai-

ly for 28 days (28 sachets))

Fe2+SO4 (Resoferon) (37 mg 3 times

daily for 4 days (4 sachets) followed by
placebo for 24 days (24 sachets))

Bucher 1973*

Placebo (3 times daily for 28 days (1
vial))

Low Hb deferral,
Hb, Hct, MCHC,
transferrin, AE, PI

Day 14 and day
28 post-donation

Healthy blood donors blood
group B; haemoglobin 125
to 135 g/L

 

Fe2+SO4 (Eryfer) (50 mg (+ 222 mg Vit C +

84 mg NaHCO3) twice daily for 30 days)

Fe2+SO4 (alternative) (50 mg (+ 222 mg

Vit C) twice daily for 30 days)

Busch 1972*

Placebo (273.8 mg maize starch + 1.2 mg
Aerosil twice daily for 30 days)

AE After 30 days of
treatment

Blood donors

Buzi 1980* Fe2+SO4 (Tardyferon) (80 mg (+ 80 mg

muco-protein) daily for 30 days)

Hb, Hct, TIBC,
AE, SI

Day 2 after end
of treatment

Deferred donors with Hb <
130 g/L  (Hct < 37%) and no
history of medical patholo-
gy for anaemia

Table 1.   Summary of study characteristics  (Continued)
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Fe2+ fumarate (66 mg twice daily for 18
days)

Fe2+ gluconate (Fergon) (37.5 mg twice
daily for trial duration)

Cable 1988

Placebo (calcium phosphate twice daily)
for trial duration

Low Hb deferral,
Hb, SeFe, trans-
ferrin, ZP

≥ 8 weeks since
previous dona-
tion or 4 weeks
since deferral,
for 5 visits in-
cluding initial
visit

 

Female donors failing previ-
ous Hb screen (some were
eligible to donate at start of
study)

Carbonyl iron (100 mg daily for 84 days)Devasthali 1991

Fe2+SO4 (100 mg daily for 84 days)

 

Hb, MCV, SeFe,
transferrin, TIBC,
AE, SI

Weeks 0, 1, 3,
6, 12, 16 (none
were donation
visits)

Menstruating, non-preg-
nant women 18 to 40 years
old recently deferred from
donation (Hct < 35%) with
an absence of known med-
ical disorders and no iron
supplementation since de-
ferral from blood donation
and a MCV < 85 fL and fer-
ritin < 12 μg/L

Fe2+ succinate (Ferromyn S) (74 mg
(+220 mg succinic acid) twice daily for 2
weeks)

Fe2+ succinate (Ferromyn S) (34 mg
(+110 mg succinic acid) twice daily for 2
weeks)

 

Ehn 1968* (Adolf-
sson 1968*;

Lieden

1975)

Placebo (twice daily for 2 weeks)

Hb, Hct, TIBC,
PA, SI

2 months after
6 subsequent
donations (in-
ter-donation in-
terval 2 months)

Young, healthy, male con-
scripts with no past history
of haematological, gastroin-
testinal or renal disorder.
None had previous haem-
orrhage or had served as
blood donors

Fe2+ fumarate (Hemofer) (8 mg (+1.2 mg
heme iron from porcine blood) twice
daily for first month then second or third
month)

Frykman 1994

Fe2+ fumarate (Erco-Fer) (60 mg daily for
first month then second or third month)

Hb, SeFe, AE After 3 months Regular blood donors

Carbonyl iron (600 mg 3 times daily for 7
days)

Fe2+SO4 (60 mg 3 times daily for 7 days)

Gordeuk 1987a

 

Placebo (3 times daily for 7 days)

Hb, MCV, SeFe,
TIBC, AE, SI, Sat,
  FEP

Day 56 after suc-
cessful donation

Previous (at least once) fe-
male donors  of child-bear-
ing age who were not preg-
nant and came to donate
blood

Carbonyl iron (600 mg 3 times daily for
21 days)

Gordeuk 1987b

Fe2+SO4 (60 mg 3 times daily for 21

days)

Hb, MCV, SeFe,
TIBC, AE, SI, Sat,
  FEP

Weeks 1, 3, 6, 12,
16

Female blood donors of
child-bearing age who were
not pregnant recently de-
ferred from repeat donation
due to low Hct

Table 1.   Summary of study characteristics  (Continued)
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Carbonyl iron (100 mg daily for 56 days)Gordeuk 1990

  Placebo (daily for 56 days)

Low Hb deferral,
Hb, MCV, SeFe,
transferrin, TIBC,
AE, SI

Day 56 after suc-
cessful donation

Repeat female donors  of
child-bearing age who were
not pregnant and came to
donate blood

Fe2+SO4 (60 mg twice daily for 84 days)

Fe3+ polymaltose (100 mg daily for 84
days)

Jacobs 1993

Fe3+ polymaltose (100 mg twice daily for
84 days)

Low Hb deferral,
Hb, SeFe, NIA,
AE, SI, Sat

Weeks 1, 2, 4, 8,
12. Not donation
visits

Donors failing CuSO4 Hb
screening test, i.e. deferred
donors

Fe3+ polymaltose (100 mg (+3.6 mMol/L
GlyP) twice daily for 84 days)

Fe3+ polymaltose (100 mg (+1.9 mMol/L
GlyP) twice daily for 84 days)

Fe3+ polymaltose (100 mg twice daily for
84 days)

Jacobs 2000

Fe2+SO4 ("equivalent dose" twice daily

for 84 days)

Hb, SeFe, trans-
ferrin, AE, SI, RCF

Weeks 4, 8 and
12. Not donation
visits

Regular donors failing
CuSO4 Hb screening test

Fe3+ protein succinylate (Legofer) (80
mg daily for 30 days)

Landucci 1987

 

Fe2+SO4 (105 mg daily for 30 days)

Hb, Hct, MCV,
MCH, MCHC,
SeFe, transferrin,
AE, SI

End of trial:
mean 30 +/- 2.2
days (range 23 to
33)

Blood donors aged 18 to
56 with low levels of stored
iron (serum ferritin < 30
ng/100 mL)

Fe3+ carbonate (100 mg daily for 1 year)Lieden 1975

Fe3+carbonate (20 mg daily for 1 year)

Low Hb deferral,
TIBC, NIA, AE, SI,
PCV

After 4th and 6th
donations

Young, male, first-time
donor conscripts with no
history of bleeding

Fe2+SO4 (ACO) (100 mg daily for 30 days)Lindholm 1981*

Fe2+ fumarate (Erco-Fer) (60 mg daily for
30 days)

Low Hb deferral,
Hb, TIBC, AE, SI

After 1st, 2nd
and 3rd  dona-
tions

Previous donors (all ex-
cept 14/500) without iron
deficiency anaemia dur-
ing the most recent years,
could tolerate different iron
preparations and intended
to continue to give blood

"Elemental"” iron (56 mg daily for 90
days)

Linpisarn 1986

 

Placebo (daily for 90 days)

Hb, Hct, SeFe,
transferrin

After ˜3 months
(assumed no do-
nations)

Male volunteer and paid
blood donors who had pre-
viously donated

Fe3+ polymaltose (Ferrimed DS) (100 mg
twice daily for 56 days)

Mackintosh
1988_LSF

Placebo (twice daily for 56 days)

Hb, SeFe, AE After 56 days of
treatment (not
donation visit)

Regular donors (at least 4
donations in previous year)
passing the Hb test and
with low serum ferritin (less
than 20 μg/L)

Mackintosh
1988_HSF

Fe3+ polymaltose (Ferrimed DS) (100 mg
twice daily for 56 days)

Hb, SeFe, AE After 56 days of
treatment (not
donation visit)

Regular donors (at least 4
donations in previous year)
passing the Hb test and

Table 1.   Summary of study characteristics  (Continued)
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Placebo (twice daily for 56 days)
with high serum ferritin (be-
tween 50 and 150 μg/L)

 

Fe2+SO4 (150 mg 3 times daily for 7

days)

Maghsudlu 2008

 

Placebo (3 times daily for 7 days)

Low Hb deferral,
Hb, Hct, SeFe,
TIBC, AE, SI, Sat

Visits 1 (4
months), 2 (8
months) and 3
(12 months)

Female, successful blood
donors < 45 years who were
not pregnant

Fe2+SO4 (50 mg daily for 56 days)Mirrezaie 2008

Placebo (daily for 56 days)

SeFe, AE Day 7, 28 and 56.
Not donation vis-
its

Regular (at least 2 dona-
tions in past year) healthy
female donors of childbear-
ing age. 72% had previous-
ly been taking iron supple-
ments

 

Fe2+ gluconate (20 mg (+ 400 mg Vit C)
twice daily for 6 months)

Fe2+ gluconate (+ 400 mg Vit C) (10 mg
twice daily for 6 months)

Radtke 2004a

Placebo (+400 mg Vit C) (twice daily for 6
months)

Low Hb deferral,
SeFe, transferrin,
AE

♂ = 2/4/6
months; ♀ = 3/6
months. All were
donation visits

Regular, healthy donors

Fe2+ Glycine SO4 (ferro sanol duodenal)

(100 mg daily for 8 to 10 weeks)

Radtke 2004b

Placebo (daily for 8 to 10 weeks)

Low Hb deferral Before dona-
tion visits 1, 2, 3
Inter-donation
interval 8 to 10
weeks

Regular, healthy donors
with a minimum body
weight of 68 kg and Hb of
145 g/L giving 2-unit RBC by
apheresis

 

Fe2+ Glycine SO4 (Niferex©) (100 mg dai-

ly for 8 days)

Rosvik 2010

 

Control (no placebo)

Hb, SeFe, trans-
ferrin

Day 8 (+/- 2) after
initial donation

Donors with at least 1 prior
donation

Fe2+SO4 (100 mg twice daily for 14 days)

Fe2+SO4 heptahydrate (100 mg twice

daily for 14 days)

Rybo 1971

 

Placebo (twice daily for 14 days)

AE Day 14 post-do-
nation

Regular blood donors

Fe2+SO4  (37 mg daily for 56 days)

Fe2+SO4  (37 mg (+75 mg Vit C) daily for

56 days)

Simon 1984

 

(100 mg Vit C daily for 56 days)

Hb, SeFe, TIBC Donation vis-
its 2, 3, 4, 5 etc.
(inter-donation
interval 8 to 12
weeks, mean 9.5
weeks) with at
least 4 donation
visits

Regular, female blood
donors committing to do-
nate blood every 8 weeks
for 1 year

Table 1.   Summary of study characteristics  (Continued)
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Fe2+SO4 (Tardyferon) (80 mg daily for 28

days)

Waldvogel 2012

Placebo (daily for 28 days)

Hb, SeFe, Cog,
PA, AE

1 week after do-
nation (randomi-
sation) and 4
weeks post-ran-
domisation

Successful female blood
donors (non-anaemic but
iron-deficient after dona-
tion)

Table 1.   Summary of study characteristics  (Continued)

a* = translated.
bFe2+ SO4 = iron (II) sulphate; Fe3+sucrose = iron (III) sucrose; Fe2+ = ferrous (II) salt; Fe3+ = ferric (III) salt; NaHCO3 = sodium bicarbonate; Vit

C = vitamin C; GlyP = glycerophosphate. All treatments were administered orally with the exception of ferric sucrose, given intravenously
in Birgegard 2010.
cAE = adverse eFects; Cog = cognitive function; FEP = free erythrocyte protoporphyrin; Hb = haemoglobin; Hct = haematocrit; MCH = mean
cell Hb; MCHC = MCH concentration; MCV = mean cell volume; NIA = net iron absorption; PA = physical activity; PI = plasma iron; RLS =
restless legs syndrome; Sat = percentage saturation; SeFe =serum ferritin; SI = serum iron; TIBC = total iron binding concentration; ZP =
zinc protoporphyrin
d♂ = males, ♀ = females.
 

 

A P P E N D I C E S

Appendix 1. Search strategies for CENTRAL and the Cochrane Injuries Group Specialised Register

Cochrane Injuries Group Specialised Register

#1 (((blood donor* OR blood donat*) AND (iron OR anaemi* OR anemi* OR ferritin OR ferrous OR haemoglobin* OR hemoglobin* OR Hb OR
ferric OR ferropaeni* or ferropeni*))) AND ( INREGISTER) [REFERENCE] [STANDARD]

Cochrane Central Register of Controlled Trials (CENTRAL, The Cochrane Library)

#1 MeSH descriptor: [Blood Donors] this term only
#2 MeSH descriptor: [Cytapheresis] explode all trees
#3 (red blood cell* or RBC* or blood or platelet* or apheresis or plateletpheresis) near/6 (donor* or donat*)
#4 (donor* or donat* or interdonat*) near/10 (defer* or delay* or exclu* or reject* or "turn* away" or interval*)
#5 #1 or #2 or #3 or #4
#6 MeSH descriptor: [Anemia] explode all trees
#7 MeSH descriptor: [Ferritins] this term only
#8 MeSH descriptor: [Hemoglobins] this term only
#9 MeSH descriptor: [Iron] this term only
#10 MeSH descriptor: [Iron Compounds] explode all trees
#11 (iron or anaemi* or anemi* or ferritin or ferrous):ti
#12 iron near/3 (rich or enrich* or food* or diet* or absorp* or store* or storing or status or deficien* or deplet* or oral* or supplement* or
salt* or complex or inject* or infusion* or intravenous* or replace* or product* or tablet* or pill* or capsule* or sulphate or sulfate or therap*)
#13 ((ferritin or iron or haemoglobin or hemoglobin or Hb or haematocrit or hematocrit or Hct) near/3 (level* or low* or below or
concentration* or cutoF or rais* or increas*))
#14 ferrous next (sulfate or sulphate or fumarate or fumerate)
#15 (ferropaeni* or ferropeni* or Albafort* or Fchem-Sol* or Fe-Max or Femiron or CapletFeostat* or Feosol or Fer Iron or Fer-Gen-Sol or
Fer-in-Sol or Ferate* or TRFer* or Feratab or FeroSul or Fergon* or Ferra* or TDFerretts* or Ferro-Sequels* or Ferro-Time* or Ferrospace* or
Fumasorb* or Hemocyte* or Ironmar* or Mol-Iron* or Nephro* or FernNephro* or Siderol* or IronTandem* or Yiero-Gota* or Yieronia* or
(Ferra near/2 Caps) or Ferro-Bob or Slow Fe or Slow Release Iron or Infed* or Dexferrum* or Ferrlecit* or Venofer*)
#16 parenteral iron or iron dextran* or iron sucrose or ferric gluconate or heme iron or non-heme iron
#17 #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16
#18 #5 and #17

Appendix 2. PubMed search strategy

(blood donor* OR blood donat*) AND (iron OR anaemi* OR anemi* OR ferritin OR ferrous OR haemoglobin* OR hemoglobin* OR Hb OR
ferric OR ferropaeni* or ferropeni*) AND (random* OR blind* OR trial* OR study OR groups OR control OR controlled) AND (publisher[sb]
NOT pubstatusnihms)
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Appendix 3. MEDLINE (OvidSP) search strategy

1. BLOOD DONORS/
2. exp CYTAPHERESIS/
3. ((red blood cell* or red cell* or RBC* or blood or platelet* or apheresis or plateletpheres*) adj6 (donat* or donor*)).tw.
4. ((donor* or donat* or interdonat*) adj10 (defer* or delay* or exclu* or reject* or turn* away or interval*)).tw.
5. or/1-4
6. exp ANEMIA/
7. FERRITINS/
8. HEMOGLOBINS/
9. IRON/
10. exp IRON COMPOUNDS/
11. (iron or anaemi* or anemi* or ferritin or ferrous).ti.
12. (iron adj3 (rich or enrich* or food* or diet* or absorp* or store* or storing or status or deficien* or deplet* or oral* or supplement* or salt*
or complex or inject* or infusion* or intravenous* or replace* or product* or tablet* or pill* or capsule* or sulphate or sulfate or therap*)).ab.
13. ((ferritin or iron or haemoglobin or hemoglobin or Hb or haematocrit or hematocrit or Hct) adj3 (level* or low* or below or
concentration* or cutoF or cut oF or rais* or increas*)).tw.
14. (ferrous adj (sulfate or sulphate or fumarate or fumerate)).ab.
15. (ferropaeni* or ferropeni* or Albafort* or Fchem-Sol* or Fe-Max or Femiron or CapletFeostat* or Feosol or Fer Iron or Fer-Gen-Sol or
Fer-in-Sol or Ferate* or TRFer* or Feratab or FeroSul or Fergon* or Ferra* or TDFerretts* or Ferro-Sequels* or Ferro-Time* or Ferrospace* or
Fumasorb* or Hemocyte* or Ironmar* or Mol-Iron* or Nephro* or FernNephro* or Siderol* or IronTandem* or Yiero-Gota* or Yieronia* or
(Ferra adj2 Caps) or Ferro-Bob or Slow Fe or Slow Release Iron or Infed* or Dexferrum* or Ferrlecit* or Venofer*).tw.
16. (parenteral iron or iron dextran* or iron sucrose or ferric gluconate or heme iron or non-heme iron).ab.
17. or/6-16
18. 5 and 17

Appendix 4. EMBASE (OvidSP) search strategy

1. BLOOD DONOR/
2. APHERESIS/
3. THROMBOCYTOPHERESIS/
4. ((red blood cell* or red cell* or RBC* or blood or platelet* or apheresis or plateletpheres*) adj6 (donat* or donor*)).tw.
5. ((donor* or donat* or interdonat*) adj10 (defer* or delay* or exclu* or reject* or turn* away or interval*)).tw.
6. or/1-5
7. exp IRON DEFICIENCY ANEMIA/
8. IRON DEFICIENCY/
9. HEMOGLOBIN BLOOD LEVEL/
10. IRON DEPLETION/
11. *IRON/12. IRON THERAPY/
13. exp ANTIANEMIC AGENT/
14. (iron or anaemi* or anemi* or ferritin or ferrous).ti.
15. (iron adj3 (rich or enrich* or food* or diet* or absorp* or store* or storing or status or deficien* or deplet* or oral* or supplement* or salt*
or complex or inject* or infusion* or intravenous* or replace* or product* or tablet* or pill* or capsule* or sulphate or sulfate or therap*)).ab.
16. ((ferritin or iron or haemoglobin or hemoglobin or Hb or haematocrit or hematocrit or Hct) adj3 (level* or low* or below or
concentration* or cutoF or cut oF or rais* or increas*)).tw.
17. (ferrous adj (sulfate or sulphate or fumarate or fumerate)).ab.
18. (ferropaeni* or ferropeni* or Albafort* or Fchem-Sol* or Fe-Max or Femiron or CapletFeostat* or Feosol or Fer Iron or Fer-Gen-Sol or
Fer-in-Sol or Ferate* or TRFer* or Feratab or FeroSul or Fergon* or Ferra* or TDFerretts* or Ferro-Sequels* or Ferro-Time* or Ferrospace* or
Fumasorb* or Hemocyte* or Ironmar* or Mol-Iron* or Nephro* or FernNephro* or Siderol* or IronTandem* or Yiero-Gota* or Yieronia* or
(Ferra adj2 Caps) or Ferro-Bob or Slow Fe or Slow Release Iron or Infed* or Dexferrum* or Ferrlecit* or Venofer*).tw.
19. (parenteral iron or iron dextran* or iron sucrose or ferric gluconate or heme iron or non-heme iron).ab.
20. or/7-19
21. 6 and 20

Appendix 5. CINAHL (EBSCOhost) search strategy

1. (MH "Blood Donors")
2. (MH "Cytapheresis+")
3. TI ( (("red blood cell*" OR RBC* OR blood OR platelet* OR plateletpheresis OR apheresis) AND (donat* OR donor*)) ) OR AB ( (("red blood
cell*" OR RBC* OR blood OR platelet* OR plateletpheresis OR apheresis) AND (donat* OR donor*)) )
4. TI ( ((donor* OR donat* OR interdonat*) AND (defer* OR delay* OR exclu* OR reject* OR turn* AND away OR interval*)) ) OR AB ( ((donor*
OR donat* OR interdonat*) AND (defer* OR delay* OR exclu* OR reject* OR turn* AND away OR interval*)) )
5. S1 OR S2 OR S3 OR S4
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6. (MH "Anemia, Iron Deficiency")
7. (MH "Ferritin")
8. (MH "Transferrin")
9. (MH "Iron")
10. (MH "Iron Compounds+")
11. TI (iron OR anaemi* OR anemi* OR ferritin OR ferrous)
12. AB (ferrous AND (sulfate OR sulphate OR fumarate OR fumerate))
13. AB (iron AND (rich OR enrich* OR food* OR diet* OR absorp* OR store* OR storing OR status OR deficien* OR deplet* OR oral* OR
supplement* OR salt* OR complex OR inject* OR infusion* OR intravenous* OR replace* OR product* OR tablet* OR pill* OR capsule* OR
sulphate OR sulfate OR therap*))
14. AB ("parenteral iron" OR "iron dextran*" OR "iron sucrose" OR "ferric gluconate" OR "heme iron" OR "non-heme iron")
15. TI ( (ferropaeni* OR ferropeni* OR Albafort* OR Fchem-Sol* OR Fe-Max OR Femiron OR CapletFeostat* OR Feosol OR "Fer Iron" OR
Fer-Gen-Sol OR Fer-in-Sol OR Ferate* OR TRFer* OR Feratab OR FeroSul OR Fergon* OR Ferra* OR TDFerretts* OR Ferro-Sequels* OR Ferro-
Time* OR Ferrospace* OR Fumasorb* OR Hemocyte* OR Ironmar* OR Mol-Iron* OR Nephro* OR FernNephro* OR Siderol* OR IronTandem*
OR Yiero-Gota* OR Yieronia* OR "Ferra Caps" OR Ferro-Bob OR "Slow Fe" OR "Slow Release Iron" OR Infed* OR Dexferrum* OR Ferrlecit* OR
Venofer*) ) OR AB ( (ferropaeni* OR ferropeni* OR Albafort* OR Fchem-Sol* OR Fe-Max OR Femiron OR CapletFeostat* OR Feosol OR "Fer
Iron" OR Fer-Gen-Sol OR Fer-in-Sol OR Ferate* OR TRFer* OR Feratab OR FeroSul OR Fergon* OR Ferra* OR TDFerretts* OR Ferro-Sequels*
OR Ferro-Time* OR Ferrospace* OR Fumasorb* OR Hemocyte* OR Ironmar* OR Mol-Iron* OR Nephro* OR FernNephro* OR Siderol* OR
IronTandem* OR Yiero-Gota* OR Yieronia* OR "Ferra Caps" OR Ferro-Bob OR "Slow Fe" OR "Slow Release Iron" OR Infed* OR Dexferrum*
OR Ferrlecit* OR Venofer*) )
16. TI ( ((ferritin OR iron OR haemoglobin OR hemoglobin OR Hb OR haematocrit OR hematocrit OR Hct) AND (level* OR low* OR below
OR concentration* OR cutoF OR "cut oF" OR rais* OR increas*)) ) OR AB ( ((ferritin OR iron OR haemoglobin OR hemoglobin OR Hb OR
haematocrit OR hematocrit OR Hct) AND (level* OR low* OR below OR concentration* OR cutoF OR "cut oF" OR rais* OR increas*)) )
17. S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16
18. S6 AND S17

Appendix 6. BNI (NHS Evidence) search strategy

1 (("red blood cell*" OR RBC* OR blood OR platelet* OR plateletpheresis OR aphersis) AND (donat* OR donor*)).ti,ab
2 ((donor* OR donat* OR interdonat*) AND (defer* OR delay* OR exclu* OR reject* OR "turn* away" OR interval*)).ti,ab
3. 1 OR 2
4. (iron OR anaemi* OR anemi* OR ferritin OR ferrous).ti
5. (ferrous AND (sulfate OR sulphate OR fumarate OR fumerate)).ab
6. (iron AND (rich OR enrich* OR food* OR diet* OR absorp* OR store* OR storing OR status OR deficien* OR deplet* OR oral* OR supplement*
OR salt* OR complex OR inject* OR infusion* OR intravenous* OR replace* OR product* OR tablet* OR pill* OR capsule* OR sulphate OR
sulfate OR therap*)).ab
7. ("parenteral iron" OR "iron dextran*" OR "iron sucrose" OR "ferric gluconate" OR "heme iron" OR "non-heme iron").ab
8. (ferropaeni* OR ferropeni* OR Albafort* OR Fchem-Sol* OR Fe-Max OR Femiron OR CapletFeostat* OR Feosol OR "Fer Iron" OR Fer-Gen-
Sol OR Fer-in-Sol OR Ferate* OR TRFer* OR Feratab OR FeroSul OR Fergon* OR Ferra* OR TDFerretts* OR Ferro-Sequels* OR Ferro-Time*
OR Ferrospace* OR Fumasorb* OR Hemocyte* OR Ironmar* OR Mol-Iron* OR Nephro* OR FernNephro* OR Siderol* OR IronTandem* OR
Yiero-Gota* OR Yieronia* OR "Ferra Caps" OR Ferro-Bob OR "Slow Fe" OR "Slow Release Iron" OR Infed* OR Dexferrum* OR Ferrlecit* OR
Venofer*).ti,ab
9. ((ferritin OR iron OR haemoglobin OR hemoglobin OR Hb OR haematocrit OR hematocrit OR Hct) AND (level* OR low* OR below OR
concentration* OR cutoF OR "cut oF" OR rais* OR increas*)).ti,ab
10. 4 OR 5 OR 6 OR 7 OR 8 OR 9
11. 3 AND 10

Appendix 7. Transfusion Evidence Library search strategy

(keywords:"blood donors" OR title:(donor OR donors OR donation)) AND title:(iron OR anaemic OR anemic OR anaemia OR anemia OR
ferritin OR ferrous OR haemoglobin OR hemoglobin OR Hb OR ferric OR ferropaenia or ferropaenic OR ferropenia OR ferropenic)

Appendix 8. LILACS search strategy

db:("LILACS") AND type_of_study:("clinical_trials") AND (donor* OR donat*) AND (iron OR anaemi* OR anemi* OR ferritin OR ferrous OR
haemoglobin* OR hemoglobin* OR hb OR ferric OR ferropaeni* OR ferropeni*)

Appendix 9. IndMed search strategy

(donor$ or donat$) AND (iron or anaemi$ or anemi$ or ferritin or ferrous or haemoglobin$ or hemoglobin$ or hb or ferric or ferropaeni$
or ferropeni$) AND (random$ or blind$ or trial or control$ or group$)

Appendix 10. KoreaMed search strategy

"Blood Donors" [MH] AND "Randomized Controlled Trial" [PT] OR
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"blood donor" [ALL] AND "Randomized Controlled Trial" [PT] OR
"blood donors"[ALL] AND "Randomized Controlled Trial" [PT] OR
"blood donation" [ALL] AND "Randomized Controlled Trial" [PT]

Appendix 11. PakMediNet search strategy

(donor OR donors OR donation) AND (randomized OR randomized OR randomly OR trial)

Appendix 12. Web of Science - CPCI-S search strategy

#1 TI=(red blood cell* or red cell* or RBC* or blood or platelet* or apheresis or plateletpheres*)
#2 TI=(defer* or delay* or exclu* or reject* or turn* away or interval*)
#3 #1 OR #2
#4=TI=(donor* or donat* or interdonat*)
#5 #3 AND #4
#6 TI=(iron OR anaemi* OR anemi* OR ferritin OR ferrous)
#7 TI=(ferropaeni* OR ferropeni* OR Albafort* OR Fchem-Sol* OR Fe-Max OR Femiron OR CapletFeostat* OR Feosol OR "Fer Iron" OR Fer-
Gen-Sol OR Fer-in-Sol OR Ferate* OR TRFer* OR Feratab OR FeroSul OR Fergon* OR Ferra* OR TDFerretts* OR Ferro-Sequels* OR Ferro-
Time* OR Ferrospace* OR Fumasorb* OR Hemocyte* OR Ironmar* OR Mol-Iron* OR Nephro* OR FernNephro* OR Siderol* OR IronTandem*
OR Yiero-Gota* OR Yieronia* OR "Ferra Caps" OR Ferro-Bob OR "Slow Fe" OR "Slow Release Iron" OR Infed* OR Dexferrum* OR Ferrlecit*
OR Venofer*)
#8 TI=((haemoglobin OR hemoglobin OR Hb OR haematocrit OR hematocrit OR Hct) AND (level* OR low* OR below OR concentration* OR
cutoF OR "cut oF" OR rais* OR increas*))
#9 #6 OR #7 OR #8
#10 TS=(randomized OR randomised OR trial)
#11 #5 AND #9 AND #10

Appendix 13. Clinical trials registries search strategies

Clinicaltrials.gov

(Search Terms: blood donors OR blood donation)
AND
(Intervention: iron OR ferritin OR ferrous OR ferric) OR (Condition: iron deficiency OR haemoglobin OR hemoglobin OR Hb OR ferropaenic
or ferropenic)

WHO ICTRP

(Title: donor OR donors OR donate OR donated OR donation OR donations OR donating)
AND
(Intervention: iron OR ferritin OR ferrous OR ferric) OR (Condition: iron deficiency OR haemoglobin OR hemoglobin OR Hb OR ferropaenic
or ferropenic)

ISRCTN

“blood donor" OR "blood donors" OR "blood donation" OR "blood donations" OR "platelet donors" OR "platelet donation" OR "platelet
donations"

UMIN-CTR & Hong Kong Clinical Trials Registry

donor OR donors OR donation
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

We have redefined the comparison of iron supplementation schedule A versus schedule B as a comparison of treatment duration A
versus treatment duration B for clarity and to avoid any ambiguity in definition. In addition, we have renamed the comparison of iron
supplementation manufacturer A versus manufacturer B as iron preparation A versus iron preparation B to describe more accurately the
diFerent iron compounds.

There are some diFerences in outcomes between the protocol and the review.

In the protocol for this review, the outcomes "Number of blood donors with a change in iron stores" and "Number of donors with a change
in Hb levels, mean cell volume (MCV) and other blood indices before donations" are vague, since it is unclear how "a change" in these
measures should be defined. Any level of change in these measures may be of clinical interest. Hence, we have replaced these outcomes
with a new single outcome, which now includes iron stores as well as all other measures before donation as follows:

"Mean levels of Hb, MCV, other blood indices and iron stores before further donations".

Also, the outcome "Rate of change in Hb levels, MCV, other blood indices and iron stores between donations" included in the protocol for
this review does not take into account the likely scenario of diFerent numbers of donations at diFerent time points between studies, and
between demographic groups within studies (e.g. males versus females). Therefore we have redefined this outcome as measured aGer
subsequent donations as follows:

"Mean levels of Hb, MCV, other blood indices and iron stores aGer subsequent donations".

We have removed the outcome "Total number of successful donations (per donor and per intervention)", defined in the protocol, since this
measure is directly correlated with the primary outcome "Risk ratio of deferral of blood donors (number of prospective blood donors who
are at least temporarily rejected from blood donation) due to low haemoglobin" and is therefore deemed uninformative.

Finally, treatment compliance is an important issue in oral iron supplementation and we have added this as a new outcome.

We had intended to analyse continuous outcomes as mean change from baseline; however, few studies reported continuous outcomes as
mean change from baseline values and therefore we have compared endpoint (follow-up) values for all comparisons.

In view of the diFerences in study participants (first-time donors, repeat donors, deferred donors) in the included studies and the likely
heterogeneity between these groups, we used random-eFects models rather than fixed-eFect models for all meta-analyses.

We had intended to contact study authors in order to obtain information that was missing or unclear in the published report; however, this
was not done due to the time that had elapsed since publication of the majority of studies.

We did not perform sensitivity analyses based on allocation concealment due to the high number of studies deemed to have a high risk
of bias associated with allocation concealment. We had also intended to carry out subgroup analyses by donation history, menopausal
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status, Hb threshold for donation and trial setting, but this was not possible due to a paucity of studies reporting these factors. These will
be addressed in future updates of this review if suFicient data are available.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Iron Deficiencies;  Anemia, Iron-Deficiency  [blood]  [etiology]  [*prevention & control];  Blood Donors  [*statistics & numerical data]; 
Constipation  [etiology];  Ferritins  [blood];  Hemoglobin A  [analysis];  Iron  [blood];  Iron, Dietary  [*administration & dosage]  [adverse
eFects];  Randomized Controlled Trials as Topic;  Sex Factors

MeSH check words

Female; Humans; Male
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