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Abstract

BACKGROUND—The historical approach of offering dietary advice to donors with low 

hemoglobin (Hb) is ineffective for preventing iron deficiency in frequent donors. Alternative 

approaches to maintaining donor iron status were explored.

STUDY DESIGN AND METHODS—Frequent blood donors were randomly assigned into five 

arms for 2 years of follow-up. Three double-blinded arms provided 60 once-daily pills after each 

donation (38, 19, or 0 mg of iron). Two single-blinded arms provided iron status (ferritin) or no 

information letters after each donation. Ferritin, soluble transferrin receptor, and complete blood 

count were measured at each donation.

RESULTS—There were 692 subjects enrolled and 393 completed the study. Subjects in pill 

groups deenrolled more than those in letter groups (39% vs. 7%). Adverse events occurred equally 

in subjects receiving iron or placebo pills. Of those completing the study, the prevalence of ferritin 

of less than 12 or less than 26 ng/mL declined by more than 50% and was statistically 

indistinguishable in the three intervention groups (19 or 38 mg of iron; iron status letter). 

Longitudinal analyses of all subjects showed improved iron status in iron pill groups and 

worsening iron status in control groups (placebo; no information letter). The iron pill groups 

experienced a net increase of approximately 0.6 g/dL Hb compared to control groups. The iron 

status letter group had little change in Hb.

CONCLUSION—Providing 19 or 38 mg of daily iron or iron status information were effective 

and mostly equivalent interventions for mitigating iron deficiency in regular donors when 
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compared at the end of the 2-year longitudinal phase of the study. Donors without intervention had 

worsened iron deficiency with continued donation.

Whole blood donation is used to support numerous medical treatments that would be 

unavailable, if not for the generosity of volunteer blood donors. Individuals are permitted to 

donate whole blood every 56 days in the United States as long as their fingerstick 

hemoglobin (Hb) value is at least 12.5 g/dL, regardless of sex, race, or age. Each donation 

removes between 200 and 250 mg of iron, which in the absence of iron supplementation 

may take 6 months or longer to replenish in both male and female donors.1,2 Although iron 

is necessary to produce Hb, fingerstick Hb values do not correlate well with iron stores.3 

Consequently, Hb screening does little to protect repeat donors from iron deficiency.3,4 

Tissue iron stores become depleted with only one donation in many females, and two-thirds 

of female donors with two or more donations in the previous 12 months have iron 

deficiency.5 Males have larger iron stores, but one-half of males with three or more 

donations in the previous 12 months have iron deficiency.5 Iron deficiency is important to 

prevent because it is associated with adverse side effects that may occur even in the absence 

of anemia. These include pica,6,7 restless legs syndrome,6,7 fatigue,8,9 decreased exercise 

capacity,10 and decreased neurocognitive function.11,12

Blood-collecting organizations currently face challenging decisions about how best to 

protect against iron deficiency in their donors. Available evidence indicates that simply 

encouraging the donor to eat iron-rich foods is not adequate.3,13,14 Two options that appear 

to be effective are the use of oral iron supplements,15–17 which decreases the time for 

recovery of predonation iron and Hb to approximately 90 days,2 or extending the donation 

interval to 6 months or longer.1,2 The Strategies To Reduce Iron DEficiency (STRIDE) study 

was a multicenter, randomized, blinded, and placebo-controlled study performed to 

investigate the relative efficacy of alternate approaches for mitigating donor iron deficiency 

that could be readily implemented in community blood centers.18 Randomization to one of 

five arms representing an educational or iron supplementation intervention allowed for 

comparison of a broad range of strategies that are operationally feasible for most blood 

centers.

MATERIALS AND METHODS

Recruitment, enrollment, and study design

The recruitment of blood donors, donor mailings, laboratory testing methods, and oral iron 

supplement formulations have been previously described.18 In brief, three blood centers 

enrolled donors between June 2011 and April 2012, with eligibility limited to those not 

taking supplemental iron. Enrollment was restricted to men with three or more, and women 

with two or more, red blood cell (RBC)-equivalent donations within the prior 12 months. 

Participants were 18 years of age or older and provided written informed consent before 

randomization into one of five equal-sized study arms. Subjects were asked to continue 

making a minimum of two (female) or three (male) RBC-equivalent donations per year 

during the 2-year longitudinal phase of the study. Each subject, regardless of randomization 

arm, was required to meet all conditions for routine blood donation. These included having 

fingerstick Hb level of at least 12.5 g/dL and a minimum 56-day interdonation interval at 
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each donation during the study. A peripheral blood sample was obtained at each blood 

donation visit to measure complete blood count, ferritin, and soluble transferrin receptor 

(sTfR). Complete blood count was performed using venous blood samples collected before 

blood donation (Model XE2100D, Sysmex, Kobe, Japan; or Model LH 750s, Beck-man 

Coulter, Brea, CA). Ferritin and sTfR were performed at ARUP Laboratories (Salt Lake 

City, UT). Ferritin was measured using an immunoassay system (ADVIA Centaur, Siemens 

Healthcare Diagnostics, Deerfield, IL). sTfR was measured using an immunoassay system 

(Tina-quant, Roche Diagnostics, Indianapolis, IN). This study was approved by institutional 

review boards at all participating institutions and the data coordinating center.

Two arms were assigned to the single-blinded educational strategy and three arms assigned 

to the double-blinded iron supplementation strategy. Donors in the iron status letter group 

received a letter following each donation containing their plasma ferritin test result and 

instructions on how to proceed in the study based on this result (see Supplemental 

Information, available as supporting information in the online version of this paper, for 

sample letters). If plasma ferritin was less than 26 ng/mL, they were advised to either take an 

iron supplement or delay their next donation for 6 months. If plasma ferritin was at least 26 

ng/mL, they were encouraged to continue donating blood frequently with no other 

recommendation. Donors in the no information letter group received a letter after each 

donation encouraging frequent blood donation. Donors in the iron supplementation arms 

received one of three strengths of oral ferrous gluconate tablets following each donation: 38, 

19, or 0 mg (placebo) of elemental iron. A package distributed by mail included a childproof 

bottle of 60 pills (two bottles for double-RBC donors), instructions on when to take pills, 

and a list of possible side effects.

Randomization of subjects

A list of 1200 randomized study identification numbers (study IDs) was created. This list 

was divided by participating blood center (400 study IDs each) and sex (200 for females and 

200 for males for each blood center). The list was subdivided in this way to ensure equal 

representation by blood center and gender in the study. The lists were generated using 

standard block randomization methods, implemented with computer software (nQuery 

Advisor, 2014, Statistical Solutions, Boston, MA). The randomized numbers from the 

algorithm correspond to one of the five study arms. While they appeared to be random 

numbers, they coded for the group assignment. Each of the five study arms had three to four 

codes so that patterns could not be identified by investigators, coordinators, and staff at 

study sites. When a new participant entered the study, the study management system 

selected the next available study ID that matched the blood center and sex of the participant 

from the list of IDs. Thus, the investigators and study coordinators were blinded to 

participant group assignment. Additionally, the pills were color coded and not identified by 

iron content (38, 19, or 0 mg). Only study staff at Westat knew which color was associated 

with which iron dosage or placebo. There was a single staff person at one blood center who 

did all the mailings of letters and pills and had special access to the study management 

system. Therefore, this individual may have had a sense of who belonged to which study 

arm (and who got which letter), but did not know which pills were 0, 19, or 38 mg of iron.
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Sample size calculation

The baseline prevalence of iron deficiency (i.e., ferritin <26 ng/mL) was expected to be 

greater than 50% among eligible repeat donors. The expected outcome for each intervention 

was a 50% reduction in the prevalence of iron deficiency. For example, subjects in the iron 

status letter group, the 38 mg of iron group, and the 19 mg of iron group were expected to 

have a 50% reduction in the prevalence of iron deficiency by the end of study, while no 

change in the prevalence of iron deficiency was expected in the no information letter group 

and placebo group. A sample of 102 donors in each group provides 80% power in a two-

sided, 0.05 level test to detect a 40% reduction in an intervention group compared to its 

corresponding control group (and >90% power for a 50% reduction). To allow for attrition 

of subjects during the study, an enrollment goal of 140 subjects per group was set.

Study withdrawal and adverse events

The methods used to elicit reasons for withdrawal were standardized across centers. For 

adverse events, the study coordinator, who was blinded to subject randomization, completed 

a standardized worksheet to capture symptoms, symptom severity, and other relevant 

information. These forms were first reviewed locally with protocol-associated medical staff 

and then reviewed by an external medical monitor. A follow-up assessment was completed 

and sent to an off-site study physician, who was blinded to subject randomization. Serious or 

unexpected adverse events were reported immediately to a local study physician. For active 

withdrawals not associated with an adverse event, research staff documented the information 

provided by the subject at the time of withdrawal.

Enrollment and final questionnaires

An enrollment questionnaire recorded information on self-administered supplements. A final 

questionnaire recorded actions subjects took during the study to replenish iron.

Statistical analysis

Frequency distributions of demographic characteristics and donation type by group 

assignment were produced to assess differences across groups at final visit. Distributional 

statistics were calculated for Hb, ferritin, sTfR, and (sTfR/ferritin) by demographic factors 

and group assignment. Statistical differences across groups at final visit for continuous 

variables were calculated using analysis of variance (ANOVA) and for categorical variables 

using chi-square analysis as specified in the protocol. Statistical differences from baseline to 

final visit were calculated for categorical variables using McNemar’s test and for continuous 

variables using paired t test also as specified in the protocol (note that the study sample size 

was based on the tests across groups of final visit outcomes rather than these statistically 

more powerful tests across groups of change in outcomes). In addition, statistical differences 

across groups were assessed by repeated-measures models. Linear regression repeated-

measures models and logistic regression repeated-measures models were developed with 

compound symmetry covariance structure akin to Cable and colleagues19 for continuous and 

categorical variables, respectively. As in Cable and colleagues,19 covariates in the repeated-

measures models included race, age, weight, smoking status, pregnancy history, menstrual 

status, blood center, number of donations in past 2 years, and time since last donation. 
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Ferritin and sTfR were log transformed to better satisfy linear regression normality 

assumptions. The group effect was modeled as a constant effect for all visits after baseline 

(while other group effects are plausible—in particular, for the iron status information-only 

group an effect dependent on whether the post-donation informational letter indicated low 

iron or not seems likely—the study was not statistically powered to distinguish among other 

plausible group effects). The covariates in these repeated-measures models were specified in 

the protocol; however, the group effect was specified only loosely (i.e., mean change over 

time by groups). The model uses a constant effect (e.g., there is a mean change in ferritin 

during the 56 days after each donation that is then sustained throughout the course of the 

study). All statistical analyses were performed using computer software (SAS, Version 9.3, 

SAS Institute, Inc., Cary, NC).

RESULTS

Study completion

The study randomized 692 subjects, and 393 completed a final visit (Fig. 1). Of the 299 

subjects discontinuing the study, 195 had one or more donation visits after enrollment, with 

a mean of 2.9 donation visits and mean time on study of 12 months. The number of subjects 

and their reasons for discontinuing the study differed by group assignment (Table 1). One-

third of those not completing the study were denominated “lost to follow-up,” because they 

stopped donating without specific communications to research staff. An additional 13 donors 

reported moving from the study area. These 116 donors were denominated “passive 

withdrawal” and did not statistically differ by group assignment (p =0.33). In contrast, active 

deenrollments, where the donor reported a reason for study withdrawal, varied by group 

assignment. Subjects randomized to a pill arm withdrew at higher rates than those in the 

letter arms (39% vs. 7%; p <0.0001). The desire to stop taking pills was the main reason for 

active withdrawal. Subjects also withdrew for a variety of medical reasons, including 

physician recommendation to withdraw to ensure an iron deficient subject was taking iron 

instead of placebo. There were 39 adverse events recorded in subjects assigned to pill arms 

representing 21% of active deenrollments and 13% of subjects not completing a final visit. 

Adverse events did not differ between subjects receiving iron and placebo (p =0.57). 

Subjects in the letter arms were not monitored for adverse events. The demographics of the 

donors completing the study were similar across the five arms (Table 2). The 692 

randomized subjects divide into two groups: 393 subjects completing a final visit and 299 

subjects not completing a final visit. Comparison of these two groups revealed that ferritin at 

enrollment (dichotomized above or below 26 ng/mL; p =0.33), race (p =0.34), and sex (p 

=0.08) had no effect on the likelihood of completing the study, but age did reach significance 

(p =0.02) with older participants more likely to complete the study.

Iron status at the end of the study

The three biochemical measures, ferritin, sTfR, and log(sTfR/ferritin), used to assess iron 

status, as well as Hb, were statistically equivalent across the five arms at baseline.18 In 

addition, there was no difference in the number of donation visits during the previous 2 

years among subjects in the five study arms at baseline with the mean number of previous 

donations by subjects across groups ranging from 7.0 to 7.1. Ferritin is an indicator of iron 
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stores with increasing values representing greater stores. sTfR is an indicator of cellular need 

for iron with higher values representing increased cellular need for iron. The log(sTfR/

ferritin) ratio is a sensitive and specific indicator of iron deficiency with increasing values 

representing worsening iron deficiency. Iron status among the 393 subjects completing the 

study is presented in Table 3. The iron status letter, 19 mg of iron, and 38 mg of iron groups 

had statistically equivalent iron status as assessed by all three biochemical measures at the 

end of the study (p =0.56, p =0.62, and p =0.78, for ferritin, sTfR, and log(sTfR/ferritin), 

respectively). Iron status in these three groups, as assessed by all three iron variables, was 

significantly better than that of control subjects in the placebo or no information letter 

groups at the end of the study (p <0.0001, p =0.03, and p <0.0001, for ferritin, sTfR, and 

log(sTfR/ferritin), respectively). Iron status of the two control groups, as assessed by all 

three iron variables, was statistically equivalent at the end of the study (p =0.39, p =0.68, p 

=0.62, for ferritin, sTfR, and log(sTfR/ferritin), respectively). These patterns remain 

statistically consistent after stratification by sex (Table 3).

Changes in iron status between enrollment and final visit

Examination of changes in iron status by group assignment between enrollment and final 

visit among the 393 subjects completing the study revealed broad improvement in most iron 

variables among subjects receiving iron pills or iron status information, while subjects 

receiving placebo or no iron status information had unchanged or worsening iron status, 

depending on the variable examined (Table 4). At the end of the study, the mean ferritin had 

increased by 10.3 ng/mL in the iron status letter group, by 18.3 ng/mL in the 19 mg of iron 

group, and by 16.7 ng/mL in the 38 mg of iron group (p <0.0001 for all) but had not 

changed in the no information letter group or the placebo group (p =0.69 and p =0.77, 

respectively). The mean log(sTfR/ferritin) decreased by 0.15 in the iron status letter group, 

by 0.32 in the 19 mg of iron group, and by 0.25 in the 38 mg of iron group (p <0.0001 for 

all) but did not change in the no information letter group or in the placebo group (p =0.29 

and p =0.52, respectively). sTfR did not change in the iron status letter, the 19 mg of iron, or 

the 38 mg of iron groups but had significant increases (worsening status) in the no 

information letter group of 0.57 mg/L (p <0.0001) and of 0.60 mg/L in the placebo group (p 

=0.01).

All subjects were frequent donors, such that many had iron deficiency at enrollment.18 The 

changes in iron status of those randomly assigned to the iron status letter, the 19 mg of iron, 

or the 38 mg of iron groups translated into marked decreases in the prevalence of iron 

deficiency as assessed using diagnostic cutoff values for different laboratory tests. At study 

end, the proportion of subjects with ferritin level of less than 26 ng/mL declined by 50% in 

each of the three intervention groups (p <0.0001 for all), but was unchanged in the no 

information letter group and the placebo group (p =1.00 and p =0.58, respectively; Fig. 2 

and Table S1, available as supporting information in the online version of this paper). The 

proportion of subjects with ferritin levels of less than 12 ng/mL declined by 70% or more in 

the iron status letter, the 19 mg of iron, or the 38 mg of iron groups (p ≤0.002 for all), while 

not improving for the two control groups (p =0.83 and p =1.00; Fig. 2 and Table S1). The 

proportion of subjects with log(sTfR/ferritin) of not less than 2.07 decreased by 30% to 50% 
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in the iron status letter, the 19 mg of iron, or the 38 mg of iron groups (p ≤0.003 for all), but 

did not change in the control groups (p =1.00 for both).

Iron status in longitudinal analyses of all visits by all enrolled subjects

While the 393 subjects completing the study were found to be similar to the 299 subjects not 

completing the study, the paired analyses presented in the previous section may be subject to 

biases due to a possible differential response among those not completing the study. 

Therefore, longitudinal analyses were performed using data from all 692 subjects including 

all interim study donations. Repeated-measures regression models were developed to 

quantify the impact of group assignment over the longitudinal phase of the study on three 

continuous outcome measures of iron status: 1) log ferritin, 2) log sTfR, and 3) log(sTfR/

ferritin) (Table 5). Iron status uniformly improved in subjects in the 19 and 38 mg of iron 

groups with no differences between the two groups (p values for differences ranged from 

0.67 to 0.76 for the three models). In contrast, subjects in the placebo group or the no 

information letter group had uniformly worse iron status with no differences between these 

two groups (p values for differences ranged from 0.76 to 0.92 for the three models). Subjects 

in the iron status letter group had intermediate iron status with significant improvement in 

ferritin and log(sTfR/ferritin) (p ≤0.005 for both), but the magnitude of the improvement 

was less than that observed in the iron pill groups.

Repeated-measures longitudinal logistic regression models were developed to determine the 

impact of group assignment over the longitudinal phase of the study on three binary outcome 

measures of iron status: 1) ferritin of less than 26 ng/mL, 2) ferritin of less than 12 ng/mL, 

and 3) log(sTfR/ferritin) of 2.07 or more (Table 6). Again, there were no differences 

between those in the 19 mg of iron and 38 mg of iron groups with either pill reducing the 

odds for ferritin of less than 12 or of less than 26 ng/mL by more than 80%. Subjects in the 

iron status letter group exhibited improved iron status. However, the improvement was less 

dramatic than that observed in subjects receiving iron pills, with risk for ferritin of less than 

12 or of less than 26 g/dL decreased by approximately 50%. The improvements in the pill 

groups were statistically better than those in the iron status letter group (p ≤0.004 for both 

levels of ferritin), and all three intervention groups were different from the two control 

groups, which had worsening iron status over the course of follow-up with no differences 

between the two groups. In the two control groups, the largest impact on iron status was on 

the risk for having ferritin of less than 12 ng/mL, which increased by 48% to 76% for the 

placebo and no information letter groups (p =0.04 and p =0.004, respectively).

Hb status at the end of the study

Among the 393 subjects completing the study, those randomized to the iron status letter, 19 

mg of iron, or 38 mg of iron groups had equivalent mean Hb levels of 14.1 to 14.2 g/dL. 

These were 0.3 to 0.4 g/dL higher than the placebo or no information letter groups; however, 

the difference across groups was not significant (p =0.06; Table 3).

Changes in Hb status between enrollment and final visit

Examination of changes in Hb by group assignment between enrollment and final visit 

among the 393 subjects completing the study revealed improvement in venous Hb by 0.3 
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g/dL for those in the 38 mg of iron group (p =0.04) and by 0.4 g/dL for those in the 19-mg 

pill group (p =0.01). Subjects in the iron status letter, the no information letter, and placebo 

groups did not have significant changes in Hb (Table 4).

Hb status in longitudinal analyses of all visits by all enrolled subjects

Similar to the longitudinal assessment of iron status, repeated-measures analysis of Hb 

revealed that Hb increased by 0.3 g/dL in the 19 mg of iron and 38 mg of iron groups and 

decreased by 0.3 g/dL in the placebo and no information letter groups, all significant at p 

values of not more than 0.0002 (Table 5). Hb in the iron status letter group was unchanged. 

The odds for venous Hb of less than 12.5 g/dL increased by 69% in the no information letter 

group, more than doubled in the placebo group (p =0.05 and p =0.005, respectively), 

remained unchanged in the iron status letter group, and decreased by approximately 50% in 

the 19 and 38 mg of iron groups (Table 6).

Donor response to the iron status letter

Subject response to the information and guidance provided by letter was assessed at the end 

of the study. Most subjects in the iron status letter group took actions to protect their iron 

status. Of the 96 donors completing the study in this group, 16 never had ferritin levels of 

less than 26 ng/mL. Although not asked to do so, three of these 16 (19%) donors reported 

delaying donation. Of the 80 donors who received one or more iron status letters for having 

ferritin levels of less than 26 ng/mL, 27 (34%) began taking iron tablets at some time during 

the study, nine (11%) delayed subsequent next donation(s), 13 (16%) began taking iron 

tablets and delayed their subsequent donation(s), 21 (26%) did neither, and 10 (13%) did not 

provide information to assess response.

DISCUSSION

The efficacy of providing regular blood donors with iron status information (ferritin) or with 

19- or 38-mg iron tablets for mitigation of blood donation–induced iron deficiency was 

examined in a multi-institutional, blinded, and placebo-controlled 2-year study of regular 

blood donors. Among the 393 subjects completing the study, the final iron status and Hb 

concentration were statistically equivalent between subjects randomized to the 19 mg of iron 

group, the 38 mg of iron group, and the iron status information group. This finding held true 

for all laboratory measures and diagnostic cutoffs examined with most measures indicating a 

reduction in the prevalence of iron deficiency of 50% or more. Longitudinal analyses of all 

visits by all enrolled subjects found that providing 19- or 38-mg iron pills were equivalent 

and effective means to mitigate iron deficiency and increase Hb, that providing iron status 

information mitigated iron deficiency, but not to the extent observed in subjects receiving 

iron pills, and that providing placebo or no information mostly resulted in worsening iron 

status and lower Hb.

Previous studies have shown that an iron-rich diet does not prevent iron deficiency in blood 

donors.3,13,14 Therefore, subjects in the iron status letter group were advised to take iron 

supplements or delay donation when their ferritin level was less than 26 ng/mL. Subjects 

took actions in response to these recommendations and had iron status and Hb 
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indistinguishable from those in the 19 or 38 mg of iron groups at the end of the study. 

However, in the paired analyses comparing changes in iron and Hb status from enrollment to 

final visit, as well as in the longitudinal analyses of all visits by all subjects enrolled in the 

study, subjects randomly assigned to the iron status letter group did not improve their iron 

status as much as subjects taking iron pills. These differences between the analyses can be 

attributed to the diverse responses of subjects in the iron status information group when 

provided the opportunity to choose whether, when, and how to intervene in response to 

being told they have iron deficiency. Some subjects took iron pills, some delayed donation, 

some did both, and some did neither. In addition, some subjects in this group did not have 

ferritin levels of less than 26 ng/mL and, therefore, were never advised to take actions to 

mitigate iron deficiency. Thus, the iron status information group represents a mixture of 

subjects who took different actions for different periods of time during the study. The 

positive effects on iron status in subjects randomized to the iron status information group 

demonstrate that donors are interested and capable of modifying their behavior to prevent 

iron deficiency when provided accurate information about their iron status. These findings 

are similar to those of O’Meara and coworkers,20 who also suggested that donors will 

voluntarily take actions to prevent iron deficiency when provided with their ferritin value.

There are now ample data available to guide blood center management in designing 

programs to mitigate donor iron deficiency. Important findings from this study are that 19 

mg of iron daily is as effective as 38 mg and that adverse events were no more common in 

the placebo group than in iron pill groups. These data suggest that perhaps the simplest 

program involves educating successful whole blood donors about the value in taking a once 

daily multiple vitamin with 18 to 19 mg of iron for 60 to 90 days after each whole blood 

donation. A more comprehensive program for frequent donors might involve measuring 

ferritin after each donation, providing the result to the donor, and providing pills containing 

19 mg of iron for those with low ferritin. Whether ferritin of not more than 26 ng/mL is the 

optimal cutoff value is uncertain as another recent study found that iron supplementation 

benefits donors with ferritin of up to 50 ng/mL.2 Irrespective of providing iron supplements, 

providing donors with ferritin status along with appropriate messaging regarding their 

donation appears to be an important operational component of a comprehensive donor iron 

management program, since it provides donors with an indicator of their iron status and their 

individual need for iron supplements.

A potential limitation to these results is the large number of subjects not completing the 2-

year follow-up. Overall, only 57% (393 of 692) of randomized subjects completed a final 

visit, with statistical differences across treatment arms. Subjects in pill groups deenrolled 

over five times more frequently than those in the letter groups. This was recognized in 

analyses examining the first 60 days after enrollment18 and continued throughout the study. 

Approximately 20% of the pill group deenrollments were from adverse events, which 

occurred statistically equally in subjects receiving iron or placebo, indicating that 19 or 38 

mg of iron daily is well tolerated by blood donors, as previously reported.16 Cohort studies, 

including randomized trials, are potentially subject to selection bias if loss to follow-up is 

associated with both the treatment and the outcome(s). In the STRIDE study, while there 

were large differences in completion across the five arms, comparisons within the letter and 

pill groups separately are most appropriate. A mean of 73% (201/276) of donors receiving 

Mast et al. Page 9

Transfusion. Author manuscript; available in PMC 2017 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



the iron status or the control letter completed the study, with no difference between groups. 

Across the three pill groups, only 46% (192/416) completed the study. Available evidence, 

however, is against the likelihood of significant bias due to loss to follow-up. Many of the 

subjects requesting withdrawal simply appeared to not want to take pills under the study 

conditions. Subjects receiving pills were not informed of their iron status and did not know 

what type of pill they were taking. Consequently, some subjects deenrolled because they 

thought they were taking a placebo pill and wanted to take iron. Thus, it is possible that 

deenrollments from the pill groups overestimate the percentage of donors who will not take 

pills in an operational setting. However, the donors for STRIDE were frequent blood donors 

and may have been more compliant with iron recommendations than other donors. In either 

case, better compliance is anticipated when the donor knows the iron pill content and their 

ferritin value.

Despite remote3,4 and more recent studies15–17 demonstrating that blood donation causes 

iron deficiency, and that this outcome can be mitigated by use of oral iron supplements, few 

blood-collecting organizations in the United States have implemented iron replacement 

programs. One concern relates to the possibility of providing iron to donors with 

undiagnosed hemochromatosis.21 However, this can be avoided by an initial ferritin test or 

by educating donors with a family history of hemochromatosis to speak with their personal 

physician before taking iron supplements. There are also concerns that iron supplementation 

may delay the recognition and diagnosis of occult gastrointestinal bleeding.21 However, iron 

supplementation typically only replaces iron lost from blood donation17 and, therefore, 

should not delay these diagnoses beyond that if donation had not occurred. In addition, 

blood centers are part of the health care system and should encourage all donors over 50 

years old to have a colonoscopy as recommended by the US Preventive Services Task 

Force.22 In sum, while the historical justifications for not acting are based on legitimate 

concerns, these issues are not insuperable and can be addressed with appropriate 

coordination and donor education.

Key findings from the present study are: 1) once daily 19-mg iron pills are as effective as 

once daily 38-mg iron pills given for 60 days to mitigate iron deficiency in blood donors, 2) 

providing accurate information about iron status through measurement of ferritin and 

allowing the donor to choose whether to take iron supplements or delay donation is an 

effective method for mitigating iron deficiency in blood donors, 3) interventions to mitigate 

iron deficiency also improve donor Hb status in the context of frequent donation, and 4) 

frequent donors who do not take actions to prevent iron deficiency become progressively 

more iron deficient with continued donation. Therefore, directly providing iron pills to 

donors or providing iron status information in the form of a ferritin test result are 

operationally effective means that will mitigate iron deficiency in blood donors.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
The allocation of participants to the five study arms and the number of each group that were 

lost to follow-up, deenrolled, and completed the study. Analyses were performed for both 

the allocation cohort (n =692) and the analytic cohort (n =393). The reasons for 

discontinuation in the study during follow-up are presented in Table 1.
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Fig. 2. 
Percentage of subjects who completed the study with laboratory measures of iron status or 

Hb beyond clinical cutoff values for iron deficiency or anemia. p values for differences 

between initial and final visits are indicated with **p < 0.0001, *p < 0.01, NSp > 0.05. For 

D, no differences were significant at p < 0.05. (■) Initial visit values; ( ) final visit values.
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