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ABSTRACT
Introduction Anaemia is highly prevalent in critical illness 
and is associated with impaired outcomes during and 
after hospitalisation. However, the impact of interventions 
designed to attenuate or treat anaemia during critical 
illness on post- hospitalisation haemoglobin recovery and 
functional outcomes is unclear.
Methods and analysis The Practical Anemia Bundle 
for Sustained Blood Recovery (PABST- BR) clinical trial is 
a pragmatic, open- label, parallel group, single- centre, 
randomised clinical trial assessing the impact of a 
multifaceted anaemia prevention and treatment strategy 
versus standard care for improvement of haemoglobin 
concentrations and functional outcomes after critical 
illness. The intervention, which will be delivered early in 
critical illness for those with moderate- to- severe anaemia 
(ie, haemoglobin <100 g/L), includes three components: 
(1) optimised phlebotomy, (2) clinical decision support and 
(3) pharmacological anaemia treatment directed at the 
underlying aetiology of anaemia. In- person assessments 
will occur at 1 and 3 months post- hospitalisation for 
laboratory evaluations and multidimensional functional 
outcome assessments. The primary outcome is differences 
in haemoglobin concentrations between groups, with 
secondary endpoints of anaemia- related fatigue, 
physical function, cognition, mental health, quality of 
life, phlebotomy volumes and frequency, transfusions, 
readmissions and mortality through 1- year post- 
hospitalisation.
Ethics and dissemination The study has been approved 
by the Institutional Review Board of the Mayo Clinic in 
Minnesota, USA. A Data Safety Monitoring Plan has been 
created in accordance with the policies of the Institutional 
Review Board and the study funder, the National Heart, 
Lung and Blood Institute of the National Institutes of 
Health (NIH). The study will comply with NIH data sharing 
and dissemination policies. Results will be presented 
at national and international meetings and published in 
peer- reviewed journals. Designing and testing strategies 
to optimise haemoglobin recovery and improve functional 
outcomes after critical illness remain important research 
gaps. The PABST- BR trial will inform the development of a 
larger multicentre clinical trial.
Trial registration number NCT05167734.

INTRODUCTION
Anaemia is common in the critically ill and 
associated with fewer days alive and at home,1 
impaired physical function2 and decreased 
survival in the first year after hospitalisa-
tion.3 As up to 50% of critical illness survivors 
have substantial functional deficits in one or 
multiple domains related to physical func-
tion, cognition, mental health and quality of 
life,4 it is paramount to identify modifiable 
risk factors for impaired functional recovery, 
of which anaemia may be one potential target. 
Recent data from survivors of critical illness 
suggests that anaemia during critical illness 
is associated with impaired physical function 
3 months later.2 Additional evidence suggests 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This study tests a novel multifaceted bundle of in-
terventions to attenuate the severity of anaemia and 
promote haemoglobin recovery early in the course 
of critical illness. By including strategies to both 
attenuate and treat anaemia, a more substantial 
impact on haemoglobin recovery may be observed 
than what would be experienced with any interven-
tion in isolation.

 ⇒ Pharmacological treatments of anaemia are targeted 
to the underlying aetiology of anaemia, which may 
enhance both safety and efficacy of the intervention.

 ⇒ The trial includes multiple important secondary out-
comes, including those related to multidimensional 
post- hospitalisation functional outcomes that may 
be negatively impacted by anaemia, including phys-
ical function, cognition, mental health, quality of life 
and fatigue.

 ⇒ Limitations include an open label design and antic-
ipated enrolment numbers which are not powered 
for secondary outcomes. However, this study will 
assess feasibility of the study intervention and pro-
vide safety and efficacy signals to inform a future 
multicentre trial.
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that survivors with improved early post- hospitalisation 
haemoglobin recovery are less likely to be rehospitalised 
or die in the subsequent year.5

Numerous clinical trials in critically ill patients have 
evaluated treatment of anaemia with iron and/or erythro-
poietin (EPO).6–11 While these therapies have consistently 
augmented haemoglobin recovery, they have had incon-
sistent results on transfusion reductions and mortality 
and have not been widely adopted into clinical practice. 
However, there is increasing recognition that anaemia 
may contribute to persistent functional impairments 
after survival of hospitalisation.1 2 5 As such, strategies to 
augment haemoglobin recovery may favourably influence 
post- hospitalisation outcomes. Two recent trials suggest 
that intravenous iron, with or without EPO, may improve 
haemoglobin recovery after critical illness, with one trial 
showing lower 90- day mortality and the other showing 
reduced readmissions (secondary outcomes).10 12 Impor-
tantly, anaemia treatments are typically delivered late in 
the disease process after anaemia has fully developed and 
are generally not targeted to the underlying aetiology of 
anaemia. Fortunately, there are strategies available that 
may prevent or attenuate the severity of anaemia develop-
ment such as minimising iatrogenic blood loss via phle-
botomy,13 ensuring appropriate bleeding prophylaxis 
for high- risk patients and preventing haemodilution. 
Further, the use of real- time clinical decision support may 
assist in these efforts, though this has not been formally 
studied in critically ill patients.

In this investigation, we describe the protocol for a pilot 
randomised clinical trial of a novel multifaceted anaemia 
prevention and treatment bundle for critically ill adults 
with anaemia. These results will be used to assess feasi-
bility, refine the intervention and inform a larger multi-
centre clinical trial.

METHODS AND ANALYSIS
Study design
This is a pragmatic, open- label, parallel group, single- 
centre, randomised clinical trial for superiority assessing 
the impact of a multifaceted anaemia prevention and 
treatment strategy versus standard care for improvement 
of haemoglobin concentrations and functional outcomes 
after hospitalisation for critical illness. The trial titled the 
‘Practical Anemia Bundle for Sustained Blood Recovery 
(PABST- BR)’ has been registered on  ClinicalTrials. gov. 
It has been approved by the appropriate Institutional 
Review Board (IRB) at the Mayo Clinic (Minnesota, 
USA). Trial enrolment is anticipated between March 2022 
and March 2024.

Study population
Critically ill patients will be enrolled using the following 
inclusion criteria: age >18 years, intensive care unit 
(ICU) admission in an adult ICU at the study institution 
(online supplemental table 1), haemoglobin <100 g/L, 
anticipated ICU length of stay >48 hours after enrolment, 

current ICU duration <7 days and local residence to facil-
itate follow- up assessments after hospitalisation. Patients 
meeting these inclusion criteria without exclusions 
(table 1), or their legal proxies, will be approached by 
trained study coordinators for written informed consent 
using a study- specific consent form (online supplemental 
content).

Randomisation
Eligible participants will be approached by trained 
study personnel and randomised 1:1 to active interven-
tion versus standard care (ie, control) using a stratified 
permuted block design by anaemia aetiology (ie, iron- 
responsive vs inflammatory) and ICU admission indica-
tion (ie, surgical vs non- surgical). Randomisation will 
be performed through the Research Electronic Data 
Capture (REDCap) randomisation module.

Study intervention
The intervention arm is multifaceted with three primary 
components (figure 1): (1) Optimised phlebotomy, defined 
by default microvolume blood collections (ie, 0.1–1 mL 
vs standard 3–10 mL per laboratory order), closed loop 
blood sampling (ie, return of blood waste for phlebotomy 
draws from existing blood catheters) and bundled labo-
ratory timings, all performed by a dedicated phlebotomy 
team independent from the treatment team; (2) Clinical 
Decision Support, including bedside and electronic visual 
aids (online supplemental figure 1) and best practice 
alerts embedded in the electronic health record (EHR; 
online supplemental figure 2) and a daily rounding 
checklist (figure 2) reminding the care team to minimise 
non- essential laboratory testing, mitigate patient- specific 
bleeding risk, eliminate unnecessary intravenous fluids 
and ensure adequate nutritional status; and (3) Phar-
macological anaemia treatment, administered immediately 
following enrolment, targeted to the aetiology of anaemia, 
including (1) anaemias responsive to iron supplementa-
tion alone (ie, anaemia secondary to acute blood loss or 
with laboratory evidence of iron deficiency or low iron 
stores (ie, ferritin <100 ng/mL or transferrin saturation 
<20%)), and (2) anaemias of inflammation requiring 
erythropoietic stimulation (ie, anaemias occurring 
secondary to underlying medical illness in the absence 
of iron deficiency or pre- existing anaemia of other causes 
(eg, thalassaemia, sickle cell disease)). Anaemia aeti-
ology will be determined on review of laboratory values 
and clinical history with treatment decisions adjudicated 
pre- randomisation.

Subjects randomised to the intervention arm will receive 
pharmacological treatment tailored to anaemia aetiology. 
Patients with iron- responsive anaemias will receive a 
single total dose infusion (ie, 1000 mg) of low molecular 
weight iron dextran. Patients with anaemias of inflamma-
tion will receive a single 40 000- unit dose of subcutaneous 
EPO, which will be preceded by 1000 mg of iron dextran 
to replenish usable iron stores for those with serum 
ferritin levels <1000 ng/mL. Targeted pharmacological 
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anaemia therapies are being employed to optimise effi-
cacy and safety. For example, anaemias occurring in the 
presence of iron deficiency are iron- restricted and likely 
to respond to iron supplementation alone; hence, the 
potential harms of EPO likely outweigh benefits. The 
medical records of enrolled patients will be reviewed daily 
by study personnel for the duration of index hospitalisa-
tion to ensure adherence to intervention protocols (ie, 
use of microdraws, appropriate triggering of best prac-
tice alerts, appropriate administration of assigned study 
drug). Treatment may be modified or discontinued at 
the discretion of the clinical team if there is concern for 

patient safety, with all modifications recorded as study 
protocol violations.

Blinding
Patients randomised to control will receive standard care 
without an active placebo, as the multifaceted nature 
of the study intervention makes it difficult to design a 
placebo for each intervention element. As such, patients 
and clinicians will not be blinded to treatment assign-
ment. Clinicians will be asked to not modify clinical cares 
for patients in the control arm. Transfusion practice 
for patients in both arms will occur in accordance with 
institutional transfusion guidelines (ie, red blood cells 
(RBCs) indicated for haemoglobin <70 g/L or <80 g/L 
with concern for coronary ischaemia or impaired end- 
organ oxygen delivery).

Outcomes
In- person assessments will occur at 1 and 3 months post- 
hospitalisation. Patients will undergo phlebotomy testing 
for assessment of haemoglobin concentrations and iron 
studies. The primary outcome is the mean difference in 
haemoglobin at 1 month. Differences in haemoglobin 
concentrations will also be assessed at ICU discharge, 
hospital discharge and 3- month post- hospitalisation. 
Secondary outcomes include the number and volume of 
phlebotomy draws throughout hospitalisation, and the 
number of redraws secondary to insufficient volume for 
laboratory assessment. Feasibility for is predefined as an 
incidence <5% of laboratory redraws. Patient- reported 

Table 1 Exclusion criteria for study enrolment

Exclusion criteria Rationale

Severe anaemia preceding hospitalisation (Hb <90 g/L). Low likelihood of recovery to non- anaemic status.

Intravenous iron or ESA agent use in 30 days prior to admission. Already receiving pharmacological anaemia treatment.

Cognitive impairment or dementia.
Non- ambulatory or requiring ambulatory assistance.
Not expected to survive hospitalisation.
Non- English speaking.

Inability to complete outcome assessments.

Pregnancy.
Weight <40 kg.
Uncontrolled sepsis.*
Allergy to iron or erythropoietin.
Inability to receive VTE chemoprophylaxis, apart from those with 
acute bleeding or recent surgery.
Active thrombosis or myocardial ischaemia.
Uncontrolled hypertension (SBP >190 or DBP >110).
Stroke within 3 months.
Mechanical circulatory support devices.†
Ongoing or large volume haemorrhage defined by >10 units of 
allogeneic RBCs in preceding 48 hours.

Unclear safety of fixed doses of iron and/or EPO.

*Uncontrolled sepsis defined by <48 hours of appropriate antimicrobial therapy and/or lack of definitive source control.
†Inclusive of extracorporeal membrane oxygenation and implantable and percutaneous ventricular assist devices, with notable exception of 
intra- aortic balloon pumps, which are permissible.
‡
DBP, diastolic blood pressure; EPO, erythropoietin ; ESA, erythropoiesis- stimulating agent; Hb, haemoglobin; RBCs, red blood cells; SBP, 
systolic blood pressure; VTE, venous thromboembolism.

Figure 1 Anaemia management bundle for patients in 
the intervention arm. BPA, best practice advisory; EPO, 
erythropoietin; IV, intravenous.
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quality of life and anaemia- related fatigue will be assessed 
at hospital discharge, 1 and 3 months post- hospitalisation 
using EQ- 5D (EuroQol 5 Dimension) and the 13- question 
Functional Assessment of Chronic Illness Therapy- Fatigue 
Scale, respectively. Adverse events (AEs) will be assessed 
through 3 months post- hospitalisation, including venous 
thromboembolism, bloodstream infection, myocar-
dial infarction and stroke. Functional outcomes will 
be assessed at 1 and 3 months, employing the National 
Heart, Lung and Blood Institute (NHLBI)- funded Core 
Outcome Measurement Set for survivors of critical 
illness.14 15 This includes validated measures of physical 
function (6- minute walk distance, activities of daily living 
(ADL) survey), cognition (Montreal Cognitive Assessment 
Blind), mental health (Hospital Anxiety and Depression 
Scale (HADS), Impact of Events Scale- Revised) and the 
previously mentioned EQ- 5D. Differences in allogeneic 
RBC transfusion rates will be assessed through 3 months, 
and a mediation analysis may be performed to deter-
mine whether the relationship between randomisation 
group and haemoglobin concentrations is mediated by 
RBC transfusions. Unplanned hospital readmissions 
and mortality will be assessed through 12 months. Blood 
samples obtained at enrolment and 1- month and 3- month 

follow- up (5 mL at each time point) will be stored at the 
study institution for biomarker assessment in future mech-
anistic studies on anaemia development and recovery. 
Compliance with treatment assignment will be reported 
as the proportion of subjects receiving appropriate phar-
macological therapy in the treatment arm.

Data collection and handling
Data collection will be performed by trained clinical trial 
staff under the supervision of the principal investigator 
(PI, MAW). Data will be entered into electronic case 
report forms using REDCap. A schedule of study activities 
is provided in figure 3, with further details of collected 
data elements available in online supplemental table 2.

Sample size estimation
Power/sample size are calculated to detect a difference 
in haemoglobin at 1- month follow- up. Preliminary data 
show mean (SD) haemoglobin levels of 108 (15) g/L 
at 1 month among 636 patients with similar inclusion/
exclusion criteria receiving standard care. A total sample 
size of 74 (37 per group) provides 80% power to detect 
10 g/L difference using a two- sample unequal variances 
t- test with two- sided alpha of 0.05 to compare 1 month 
haemoglobin between randomised arms. Actual power 
is expected to be higher adjusting for pre- randomisation 
prognostic variables to reduce residual variation. If 
adjustment variables account for 25% of the variation in 

Figure 2 Daily rounding checklist for the intervention 
arm. This rounding checklist will be reviewed daily by the 
treatment team during team- based rounds for patients 
randomised to the intervention arm. ABG, arterial blood 
gas; CBC, complete blood count; GI, gastrointestinal; ICU, 
intensive care unit, MV, mechanical ventilation; SC, spinal 
cord; TBI, traumatic brain injury.

Figure 3 Proposed study activities. AEs, adverse events; 
EQ5D, EuroQol 5 Dimension; EPO, erythropoietin; ICU, 
intensive care unit; IV, intravenous.
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1- month haemoglobin, the sample size of 37 per group 
provides 90% power to detect 10 g/L difference using 
analysis of covariance. While the analysis will employ a 
linear mixed- effects model (LMM), power is not appre-
ciably different. Given expected dropout of up to 25% 
(death, loss to follow- up), 100 subjects will be enrolled.

Statistical considerations
As the primary approach, subjects will be analysed using 
an intention- to- treat approach, including all patients 
randomised and analysed by their assigned arm. Second-
arily, analyses will be performed using modified intention- 
to- treat (mITT), allowing exclusion of patients who 
withdraw consent prior to ICU discharge as this is unlikely 
to be related to the assigned study arm. The longitudinal 
trajectory of haemoglobin will be analysed with an LMM. 
The primary parameter of interest is a treatment group 
by time interaction to estimate the effect of treatment at 
each follow- up time point, with 1- month haemoglobin 
serving as the primary outcome. The model will adjust for 
pre- randomisation haemoglobin, age, sex, anaemia aeti-
ology and medical versus surgical ICU setting to reduce 
residual variation and improve precision.

Dropout or non- response including skipped study visit 
and death represent two forms of missing data. We assume 
dropout (unrelated to death) while in the ICU is missing 
completely at random; patients withdrawing consent prior 
to observation of haemoglobin outcome at ICU discharge 
will be excluded from mITT analyses. Those dropping 
out after ICU discharge are assumed missing at random 
(MAR) with missingness possibly related to adjustment 
covariates, arm or prior observed haemoglobin values. We 
anticipate up to 10% ICU mortality despite exclusion of 
those not expected to survive hospitalisation; such subjects 
will not have observed haemoglobin outcomes. We also 
anticipate post- ICU discharge mortality. Those with ICU 
mortality will have ICU discharge haemoglobin multiply 
imputed under the MAR assumption. Thereafter, LMMs 
assume additional missing data at other times are MAR. 
In secondary approaches to the analysis of haemoglobin, 
we use a worst- case imputation approach assigning a value 
of 0 g/L following death. If residuals are not reasonably 
normally distributed, a generalised linear mixed effects 
proportional odds model will be used or individual time 
points may be assessed by Wilcoxon rank- sum test without 
covariate adjustment.

Similar analytical approaches using proportional odds 
models or Wilcoxon rank- sum test will apply to the assess-
ment of functional outcomes which are not expected 
to satisfy regression assumptions including normality of 
residuals, with additional adjustment for baseline ADLs 
for physical outcomes. When applicable, a cut point 
defining a clinically actionable adverse outcome may be 
defined (eg, depression as HADS- Depression ≥8). Binary 
outcomes will be summarised as proportion and compared 
by randomised arm using a χ2 test. Mortality and readmis-
sion through 1- year post- discharge will be described by 
a randomised arm using cumulative incidence estimates, 

censoring subjects at last known contact with the health-
care system when status is unknown at 1 year. Inferential 
analyses will use log- rank tests and Grey’s test for mortality 
and readmission outcomes, respectively.

We do not expect treatment to affect the heteroge-
neity of this intervention. However, exploratory analyses 
will assess potential for heterogeneity of treatment effect 
using interaction analyses in LMM models for the primary 
endpoint. An interaction term between randomised arm 
and each of sex, age, anaemia aetiology and surgical 
versus medical admissions, will be evaluated separately. 
The estimate of the treatment effect will be reported 
in subgroups using linear contrasts with the interaction 
analysis when evidence supports a statistically significant 
interaction.

In the primary analysis, the point estimate, 95% CI and 
p value will be reported from the LMM for the 1- month 
haemoglobin comparison. Since the goal is to provide 
robust data for further clinical trial evaluation, secondary 
and exploratory outcomes will be assessed without adjust-
ment for multiplicity, with conclusions from each based 
on a two- sided alpha level 0.05 statistical test. There are 
no planned interim analyses.

Recruitment
Trained study coordinators will receive daily electronic 
alerts identifying ICU patients >18 years of age with a most 
recent haemoglobin value <100 g/L. These patients will 
be screened through EHR- review to ascertain eligibility. 
Patients, or their legal proxies in the case of a patient’s 
inability to directly communicate with study personnel 
(ie, deep sedation), will then complete a brief enrolment 
questionnaire to confirm no exclusions prior to written 
informed consent.

Retention
Given the need for in- person evaluations at 1 and 
3 months post- hospitalisation, we have restricted enrol-
ment to residents residing locally (ie, patients that receive 
routine medical cares in the local or regional Mayo Clinic 
Health System), a population with a high level of commu-
nity engagement in clinical research post- hospitalisation 
medical cares obtained at the Mayo Clinic and its affili-
ated regional sites. Additional retention will be facilitated 
through employment of published cohort retention tools 
for critical care outcomes research (http://improvelto. 
com).16 This includes usage of a defined cohort retention 
protocol, collection of multiple sources of patient contact 
including proxies, reminder notifications, remuneration 
(ie, US$25 per follow- up visit) and parking vouchers.

Study funder
The study is supported through grant K23HL153310 
(MAW) from the NHLBI of the US National Institutes 
of Health (NIH). Trial design and conduct are solely the 
responsibility of the authors and do not necessarily repre-
sent the official views of the NIH. Additional support for 
clinical coordination will be provided by the Mayo Clinic 
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Department of Anesthesiology and Perioperative Medi-
cine, Rochester, Minnesota, USA.

Patient and public involvement
Patients and the public were not directly involved in the 
design of the study, however patient care representatives 
including nurses, social workers and physical therapists 
from the study institution provided feedback on the 
acceptability and barriers of proposed study interven-
tions. Study results will be available for study participants, 
with formal dissemination as outlined below.

ETHICS AND DISSEMINATION
Participant risk
There is minimal patient risk with the employment of 
optimised phlebotomy or decision- support. At 1- month 
and 3- month follow- up, patients in both arms will 
undergo phlebotomy testing. There is a risk of patient 
discomfort, which will be disclosed at enrolment. Patients 
will retain the right to refuse blood draws or any follow- up 
measures. Additionally, 5 mL of blood will be removed 
at enrolment and each follow- up assessment for future 
studies; this is not expected to have any substantial clin-
ical consequences.

Iron and/or EPO for the treatment of anaemia do 
carry tangible patient risks. However, steps are being 
taken to minimise risk. First, we will not enrol patients at 
highest risk for potential harm. Second, treatments will 
be targeted to the underlying aetiology of anaemia, which 
will optimise efficacy while minimising patient- specific 
risk. Further, iron will be administered as a single dose 
of iron dextran, an approved therapy for patients with 
iron- deficiency anaemia that is used in current clinical 
practice.17 The estimated incidence of serious AEs with 
current intravenous iron formulations is less than 1 in 
250 000.18 Nevertheless, immediate risks include allergic 
reactions (<1%) and non- allergic infusions reactions (eg, 
myalgias, arthralgias, dizziness, <1%). Administration and 
additional safety details are outlined in online supple-
mental content.

EPO will be administered as a single 40 000- unit subcu-
taneous injection after iron supplementation, though 
iron supplementation will be withheld for those with 
ferritin >1000 ng/mL. Short- term risks associated with 
this therapy include minor non- allergic adverse reactions 
(eg, nausea, pruritus; estimated <10%) and major adverse 
reactions (eg, deep venous thrombosis, uncontrolled 
hypertension, myocardial infarction; estimated <1%). In 
a recent systematic review and meta- analysis of 21 trials in 
critical illness, the relative risk for mortality with EPO was 
0.82 (95% CI 0.71 to 0.94).19 There were no significant 
differences in serious AEs or venous thromboembolism. 
As a longer- term risk, EPO may theoretically increase the 
risk of tumour progression or recurrence,20–22 though 
evidence suggests no significant impact on adverse onco-
logical outcomes, particularly when used in low doses and 

when pretreatment haemoglobin concentrations do not 
exceed 120 g/L.23 24

Protection
Participant privacy and confidentiality will be maintained 
by conducting research activities in accordance with insti-
tutional and federal guidelines. Any proposed modifica-
tions to the study protocol will be submitted to the IRB 
for approval. Participant information will be securely 
stored for internal use. Patients are free to withdraw from 
participation at any time on request. A formal Data Safety 
Monitoring Plan will be in place throughout the study 
in accordance with the policies of the IRB and the study 
funder, the NHLBI of the NIH. There are no planned 
interim analyses. Medical records of all study participants 
will be reviewed daily for AEs during the index hospi-
talisation. If an AE is considered serious, unanticipated 
and related to the study intervention, it will be reported 
immediately to the IRB.

Dissemination policy
This study will comply with NIH data sharing and dissem-
ination policies. The PI and study statistician (PJS) will 
have access to the final trial data set. Data will be shared 
through the NHLBI Data Repository. Study results will be 
submitted by the PI for publication in peer- reviewed jour-
nals and uploaded to  ClinicalTrials. gov. Study results will 
be accessible for study participants and the public. Ancil-
lary studies will be encouraged. Authorship will be deter-
mined using guidelines of the International Committee 
of Medical Journal Editors.

DISCUSSION
The PABST- BR trial will test the impact and feasibility 
of a novel multifaceted anaemia prevention and treat-
ment strategy in critically ill patients, setting the stage 
for a future multicentre trial. The trial includes multiple 
important secondary outcomes, including those related 
to multidimensional post- hospitalisation functional 
outcomes that may be negatively impacted by anaemia 
(ie, physical function, cognition, mental health, quality 
of life). By including strategies to prevent or attenuate 
the severity of anaemia development (ie, optimised phle-
botomy, clinical decision support) and treat anaemia with 
therapies directed at the underlying aetiology of anaemia 
(ie, iron and/or EPO) early in the course of critical 
illness, we hope to observe a more substantial impact on 
haemoglobin recovery than what would be experienced 
with any intervention in isolation.

There are several limitations to this study. It is an open 
label given challenges with the design and implementa-
tion of placebos for each unique aspect of the study inter-
vention. If positive signals are observed, our next step will 
be the design of a larger placebo- controlled trial. Second, 
closed loop blood sampling, which is one component of 
optimised phlebotomy in the intervention arm, is already 
standard practice for arterial line draws in our adult 
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ICU practice; hence, patients in both arms with arterial 
lines will receive this intervention component. Third, 
fixed doses administered at a single time point are being 
employed for both intravenous iron and EPO to mini-
mise study complexity and the potential for error. Future 
studies may be needed to optimise dosing regimens in 
critical illness. Finally, this pilot trial is relatively limited 
in size. However, the sample size has been selected after 
power analysis based on pre- existing patient data and 
is sufficient for the primary outcome of haemoglobin 
recovery. The trial is not powered for multiple secondary 
outcomes, which should be considered hypothesis- 
generating for a larger trial.

In conclusion, the PABST- BR trial is designed to deter-
mine if a multifaceted anaemia management strategy 
is feasible and associated with improved haemoglobin 
recovery when compared with standard care. The trial 
will inform a large multicentre trial to optimise haemo-
globin recovery and post- hospitalisation outcomes in crit-
ical illness survivors.
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Supplemental Table 1. Study ICU features 

 # of Adult Beds Typical patients 

Cardiac ICU 10 Acute coronary syndromes, heart failure 

Cardiovascular 

Surgical and 

Transplant ICUs 

32 Post-cardiac surgery, post-heart transplant, post-

lung transplant, ECMO 

Medical ICU 32 Acute respiratory failure, gastrointestinal 

bleeding, undifferentiated shock 

Multispecialty ICU 18 Post-thoracic surgery, post-vascular surgery, 

medical ICU overflow 

Surgical Trauma ICU 12 Trauma, post-general surgery 

Neuroscience ICU 18 Status epilepticus, stroke, post-neurological 

surgery 
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Supplemental Table 2. Schedule of study activities 

Procedures 

Enrollment/

Baseline 

Study day 1 

Daily visits 

throughout 

hospitalization  

Hospital 

Discharge 

1-month post-

hospitalization 

+/- 7 days 

3-months 

post-

hospitalization 

+/- 14 days 

 

12-months 

post-

hospitalization 

EMR review 

 

Informed consent X      

Demographics X      

Medical history X      

Randomization X      

Administer study 

intervention 
X     

 

Vital signs- (BP, HR, RR, O2 sat) X      

Height X      

Weight X  X    

Pregnancy test if needed X      

Anemia labsa X X X X X  

Platelet countd X  X    

White blood cell countd X  X    

Creatinined X  X    

Functional outcome 

assessment b X  X X X 
 

Medication review c X X     

Fluid balance X  X    

RBC transfusions 

documented 
X X X X X 

 

Daily phlebotomies for labs  X X    

Fatigue assessment   X X X  

AE review and evaluation X X X X X  

Research Samplese X   X X  

Hospital readmissions 

documentation 
   X X X 

All cause mortality status      X 

Complete Case Report 

Forms  
X X X X X 

X 

a. Hemoglobin, ferritin, and transferrin saturation will be obtained for all patients at enrollment, hospital discharge, 1-month, and 3-months post-

hospitalization. 

Other anemia labs to be reported at these and other timepoints include, if available Hemoglobin, MCV, RDW, ferritin, iron, transferrin saturation, reticulocyte 

hemoglobin, absolute reticulocyte count; record all values available recognizing that not all non-hemoglobin values will be available at each interval.  

b. Functional outcomes according to the Core Outcome Measurement Set will be obtained in the following fashion:  Enrollment – ADL survey (by patient or 

proxy); at Hospital discharge – EQ-5D, FACIT-Fatigue; at 1-month and 3-months – EQ-5D, FACIT-Fatigue, 6MWD, ADL Survey, MoCA-BLIND, HADS, IES-R.  

c. Concomitant meds review to include antiplatelet agents (i.e. aspirin, clopidogrel), anticoagulants (i.e. heparin, warfarin, direct oral anticoagulants, low 

molecular weight heparins), iron, and erythropoiesis stimulating agent use (i.e. darbepoetin, EPO). Daily visits only need to report if they received iron or 

EPO/darbepoetin. 

d. Baseline results should be from within 24 hrs prior to enrollment. Hospital discharge results used should be the closest to discharge up to 72 hours prior. 

e. Research samples (5 ml phlebotomy) will be obtained at enrollment, 1-month, and 3-months and stored for potential biomarker assessment for future 

mechanistic studies on anemia development and recovery in critical illness survivors. 
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Supplemental Content: IV iron administration details 

Low molecular weight iron dextran will be administered by critical care nurses who have 

received training in iron administration in accordance with institutional medication 

administration protocols. A small test dose of 25 mg will be given over 5 minutes to ensure no 

symptoms of adverse reaction with continuous assessment by the bedside nurse, including 

monitoring of pulse oximetry, heart rate, blood pressure, and temperature and visual inspection 

of the patient for rashes or signs of physical and/or respiratory distress.  Following the test dose, 

the remaining 975 mg dose will be administered via continuous IV infusion over 2 hours.  At the 

discretion of the clinical team, patients deemed to be at high-risk for infusion reactions (e.g., 

inflammatory arthritis) may be given steroid premedication (e.g., 125 mg methylprednisolone). If 

a patient develops or is suspected of developing an infusion reaction, therapy will be 

immediately halted. All infusion reactions will be immediately reported to study personnel for 

accurate characterization and reporting. Those deemed to have a minor infusion reaction (i.e., 

rash in absence of hemodynamic or respiratory compromise) will be observed for 15 minutes for 

signs of clinical progression.  If symptoms abate within 15 minutes, the infusion will be restarted 

at a lower rate.  If the patient has persistent mild symptoms, recurrent symptoms, and/or 

urticaria, they will be treated with antihistamines (e.g., ranitidine 50 mg), in accordance with 

institutional policy, prior to restarting the infusion at a lower rate. If there is concern for a 

moderate infusion reaction or further symptom progression (e.g., hypotension, worsening rash), 

patients may also receive IV steroids (e.g., methylprednisolone 1-2 mg/kg) and/or intravenous 

crystalloids at discretion of ICU team. Symptoms should abate completely prior to re-

challenging with IV iron, and an alternative iron formulation with comparable dosing will be 

considered.  Should a severe reaction be observed (i.e., respiratory distress, anaphylaxis), the 
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patient will receive immediate treatment with IV epinephrine and additional cardiopulmonary 

support as dictated by the ICU treatment team.  Patients without any apparent reaction to IV iron 

will be observed clinically for 1-hour post-infusion for the development of delayed reactions 

with blood pressure measurements at least every 15 minutes, continuous pulse oximetry, and 

telemetry. Those experiencing infusion reactions will be observed for longer times as dictated by 

the severity of the reaction.  It is commonly thought that iron may predispose patients to bacterial 

infections; however, this has not been shown in multiple clinical trials in the critically ill. Out of 

an abundance of caution, we will exclude patients with uncontrolled sepsis, defined as <48 hours 

of appropriate antimicrobial therapy and/or lack of definitive source control.  Additionally, as a 

long-term risk, repeated doses of iron administration, particularly to patients with iron storage 

disorders (i.e., hemochromatosis) or those requiring frequent and recurrent RBC transfusions, 

can culminate in iron overload. Patients with hemochromatosis or elevated iron stores (i.e., 

ferritin > 1000 ng/ml) will not be eligible to receive iron.  
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Supplemental Content: Consent Form 

RESEARCH PARTICIPANT CONSENT AND PRIVACY 

AUTHORIZATION FORM 

Study Title: The Practical Anemia Bundle for SusTained Blood Recovery (PABST-BR) Trial  

IRB#:  21-006511  

Principal Investigator: Matthew Warner, MD  

Key Study Information 

This section provides a brief summary of the study.  It is important for you to understand why the 

research is being done and what it will involve before you decide.  Please take the time to read the 

entire consent form carefully and talk to a member of the research team before making your 

decision.  You should not sign this form if you have any questions that have not been answered. 

It’s Your Choice 

 

This is a research study.  Being in this research study is your choice; you do 

not have to participate.  If you decide to join, you can still stop at any time.  

You should only participate if you want to do so. You will not lose any 

services, benefits or rights you would normally have if you choose not to 

take part. 

Research Purpose 

 

The purpose of this research is to test a treatment plan to help reduce 

further anemia (a low blood count or hemoglobin level) and to promote 

hemoglobin and functional recovery in adults who have been in the 

intensive care unit (ICU). 

You have been asked to take part in this research because you are a patient 

in the ICU and have anemia. 

What’s Involved 

 

Study participation involves either receiving standard of care, or, if in the 

intervention group, having measures put in place that aim to reduce blood 

loss from the frequent blood draws that occur while in the hospital, 

including fewer blood draws and lower volumes of blood removed. Also, if 

in the intervention group, you will receive either one or two drugs to help 

boost your blood hemoglobin level. Lab test results will direct whether you 

get one or both of these drugs. We will follow you throughout the hospital 

stay and you will return for two follow-up visits after hospital discharge, at 1 

and 3 months.  We will follow you up to 12 months after you are discharged 

from the hospital but you will not be contacted. This will be completed 

through review of your medical records. 
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Key Information 

You have the choice to decline participation in this study and receive the 

standard of care for ICU patients. If you agree to participate you will be 

randomized as in a flip of a coin to either receive standard of care or be 

placed in the interventional study group.  Both standard of care and the 

intervention subjects will have study lab samples drawn while in the 

hospital and at the follow up visits. If able, while in the hospital, the blood 

samples will be taken from a small tube you may have in a vein to avoid the 

stick of a needle. At the follow up visits it will require a single blood draw 

from a small needle in your vein. Pain, bruising, and infection are all risks of 

having blood drawn.  

The changes to blood draws used in the intervention group (i.e. fewer 

draws, lower volume draws) has no added risk to you. In very rare instances 

(less than 1%), the lab may not get enough blood to run an ordered lab test 

and a second blood draw may be needed.  

Subjects in the intervention group will receive an actual drug(s). There is no 

placebo used in this study. The drugs are both commonly used in clinical 

practice to help boost hemoglobin levels and treat anemia. Subjects 

identified at higher risk to using these drugs are already excluded from 

taking part in this trial. 

Iron Dextran: This drug is approved by the U.S. Food and Drug 

Administration (FDA) to treat anemia in patients with low iron stores. If you 

have low iron stores, this drug will be given to you once through a small 

tube you already have in your vein (IV) per standard hospital procedure by 

the trained ICU nurse caring for you. Risk that may be seen with this drug 

may include allergic reaction (less than 1%), non-allergic reaction such as 

muscle &/or joint pain and dizziness (less than 1%).  If lab values show your 

iron levels are adequate, you will not get this drug. 

Erythropoietin (EPO): This drug encourages your body to produce more red 

blood cells. It is approved by the FDA for the treatment of anemia in those 

with kidney disease or recent chemotherapy, and it is also commonly used 

in critically ill patients with other types of anemia. It will be given once by 

injection into the subcutaneous (SQ) tissue of your body. Possible risks that 

may be seen with EPO include minor non-allergic reactions such as nausea, 

dizziness, high blood pressure, itching (less than 10%), and major rare 

reactions such as blood clots, high blood pressure, heart attack (less than 

1%).  

Potential benefits of the study intervention include less blood taken for lab 

tests and higher hemoglobin levels. Past studies have shown that treatment 
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with these drugs encourages hemoglobin recovery during critical illness and 

EPO has shown to reduce the need for blood transfusions. 

Long term benefits may show that those who get Iron or EPO could have 

improved hospital and post-hospital outcomes, including less fatigue, better 

physical function, and fewer hospitalizations.  

Learn More 

If you are interested in learning more about this study, read the rest of this 

form carefully. The information in this form will help you decide if you want 

to participate in this research or not.  A member of our research team will 

talk with you about taking part in this study before you sign this form.  If 

you have questions at any time, please ask us.    

Making Your Decision 

Taking part in research is your decision.  Take your time to decide.  Feel free to discuss the study with 

your family, friends, and healthcare provider before you make your decision.  Taking part in this study is 

completely voluntary and you do not have to participate. 

If you decide to take part in this research study, you will sign this consent form to show that you want to 

take part. We will give you either a printed or electronic copy of this form to keep. A copy of this form 

will be put in your medical record. 

If you are signing this consent form for someone else, “you” in the consent form refers to the 

participant.  

For purposes of this form, Mayo Clinic refers to Mayo Clinic in Rochester, Minnesota.  

Contact Information 

If you have questions about … You can contact … 

 Study tests and procedures 

 Materials you receive 

 Research-related appointments  

 Research-related concern or complaint 

 Research-related injuries or emergencies 

 Withdrawing from the research study 

 

Principal Investigator: Matthew Warner, MD 

Phone: 507-422-XXXX 

Study Team Contact: Matthew Johnson, RN 

Phone: 507-422-XXXX 

Institution Name and Address: 

Mayo Clinic 

200 First Street SW 

Rochester, MN  55905 
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If you have questions about … You can contact … 

 Rights of a research participant 

 

Mayo Clinic Institutional Review Board (IRB)  

Phone: (507) 266-XXXX 

Toll-Free: (866) 273-XXXX 

 Rights of a research participant 

 Any research-related concern or complaint 

 Use of your Protected Health Information 

 Stopping your authorization to use your Protected 

Health Information 

 Withdrawing from the research study 

 

Research Subject Advocate (RSA) 

(The RSA is independent of the Study Team) Phone: 

(507) 266-XXXX 

Toll-Free: (866) 273-XXXX 

E-mail: researchsubjectadvocate@mayo.edu 

 Billing or insurance related to this research study Patient Account Services 

Toll-Free: (844) 217-XXXX 

Other Information:  

A description of this clinical trial will be available on http://www.ClinicalTrials.gov, as required by U.S. 

Law. This Web site will not include information that can identify you. At most, the Web site will include a 

summary of the results. You can search this Web site at any time. 

Why are you being asked to take part in this research study? 

You are being asked to take part in this research study because you are in an ICU and have anemia (a 

low blood count or hemoglobin level). The plan is to have about 100 people take part in this study at 

Mayo Clinic. 

Why is this research study being done? 

The purpose of this study is to test a treatment plan to help reduce further anemia (a low blood count or 

hemoglobin level) and to promote hemoglobin and functional recovery in adults who have been in the 

ICU.  

Information you should know 

Who is Funding the Study? The National Heart, Lung, and Blood Institute (NHLBI) is funding the study. 

Information Regarding Conflict of Interest: Your healthcare provider may be referring you to this 

research study.  If your healthcare provider is also an investigator on this study, there is the chance that 

his or her responsibilities for the study could influence his or her recommendation for your 
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participation.  If you prefer, your healthcare provider will be happy to refer you to another investigator 

on the research study team for you to decide if you want to participate in the study and to see you for 

the research study activities while you are in the study. 

How long will you be in this research study? 

You will actively be in the study until you complete the 3-month follow-up visit after hospital discharge. 

To complete research aims the study team will review your medical record at 12 months after hospital 

discharge.  You will not be contacted for this.  

What will happen to you while you are in this research study? 

If you are eligible for the study, we will assign you by chance (like a coin toss) to the control group 

(standard of care) or the intervention group.  You and the Principal Investigator can’t choose your study 

group.  You will have an equal chance of being assigned to the intervention group.  You will be told 

which group you were randomly assigned.  

All study participants will have the following blood tests: 

After you consent to the study: Anemia labs (hemoglobin, ferritin, transferrin saturation), research 

samples for future biomarker testing and a pregnancy test if needed.   

At hospital discharge: Anemia labs (hemoglobin, ferritin, transferrin saturation). 

At the 1 and 3 months follow up visits: Anemia labs (hemoglobin, ferritin, transferrin saturation) and 

research samples for future biomarker testing.  

About 5 teaspoons of blood will be drawn from you after you consent to be in the study, at hospital 

discharge and at the 1 and 3 month follow up visits. Some of these blood tests are part of regular clinical 

care and may be done even if you do not join the study.  If you have had some of them recently, they 

may not need to be repeated.  This will be up to the Principal Investigator.  

Tests done only for research purposes are not meant to provide clinical information or help care for you. 

The results are only important for research. Therefore, the results of tests done with your information 

and samples will not be provided to you. In the rare event that a finding might affect the health of you 

or your family, we will contact you and you can choose whether to receive or refuse the information. If 

you decide to follow up and further medical testing or care is needed, the costs will be billed to you or 

your insurance. 

All study participants will be asked to fill out questionnaires about your general health and well-being 

and quality of life.  We hope that you will answer all of the questions, but you can skip any questions 

you don’t want to answer. The questionnaires occur at enrollment, hospital discharge and at the 1 and 3 

months follow up visits. They vary in type of questions and length depending on which visit but in 

general will take between 5 and 25 minutes to complete. 
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In order to measure your functional recovery, you will be asked to do a 6-minute walk at the 1 and 3 

months follow up visit. These visits take place in an outpatient setting at Mayo Rochester. 

If in the intervention group, you will have measures put in place to decrease the amount of blood taken 

for lab testing while in the hospital. These measures include removing less blood with each blood draw 

and having the blood draw team use a closed-loop system attached to the tube in your vein to reduce 

the amount of blood loss at the time of blood draws. Measures also include asking the team caring for 

you to be aware of the frequency and amount of blood draws they order.  

Intervention group subjects will also receive a one-time dose of one or two drugs, Iron Dextran and/or 

Erythropoietin (EPO). There is no placebo used in this study and both drugs are used clinically to treat 

anemia. These drugs will be given to you by the ICU nurse taking care of you according to standard 

hospital administration guidelines. The study doctors will review the lab results to determine whether 

you receive Iron, EPO or both. 

Also, the study team will be reviewing your electronic health record to note your demographics, medical 

history, vital signs, fluid balance, creatinine, platelets and white blood cell count, red blood cell 

transfusions you may have received, medications you are taking, total daily number of blood draws you 

have while in the hospital and adverse events. The study team will review your health record at 12 

months to identify any hospital readmissions and mortality status. 

What are the possible risks or discomforts from being in this research study? 

The risks of drawing blood include pain, bruising, lightheadedness, and/or fainting, or rarely, infection at 

the site of the needle stick. When able, the blood samples will be taken from a tube you already have in 

your arm.   

As with any medication, allergic reactions are possible. Subjects in the intervention group will receive 

one or both drugs, depending on the results of your lab tests.  

Iron Dextran: If the study doctors decide you would benefit from Iron Dextran, it will be given one time 

through an IV by your ICU nurse who will observe for any reaction. Risks that may be seen include 

allergic reaction (occurs in less than 1% of patients), non-allergic reaction such as muscle pain, joint pain 

and dizziness (occurs in less than 1% of patients). 

Erythropoietin (EPO): If the study doctors decide you would benefit from Erythropoietin (EPO), it will be 

given one time by subcutaneous injection by your ICU nurse who will observe for any reaction. Risks that 

may be seen include minor non-allergic reactions such as nausea, dizziness, high blood pressure and 

itching (occurs in less than 10% of patients) and major rare reactions such as blood clots, high blood 

pressure, heart attack (occurs in less than 1% of patients).  

 As with all research, there is a chance that confidentiality could be compromised; however, we take 

precautions to minimize this risk.  
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Are there reasons you might leave this research study early? 

You may decide to stop at any time.  You should tell the Principal Investigator if you decide to stop and 

you will be advised whether any additional tests may need to be done for your safety.  

In addition, the Principal Investigator or Mayo Clinic may stop you from taking part in this study at any 

time: 

• If it is in your best interest,  

• If you don’t follow the study procedures,  

• If the study is stopped.  

If you leave this research study early, or are withdrawn from the study, no more information about you 

will be collected; however, information already collected about you in the study may continue to be 

used. 

We will tell you about any new information that may affect your willingness to stay in the research 

study. 

What if you are injured from your participation in this research study? 

Where to get help: 

If you think you have suffered a research-related injury, you should promptly notify the Principal 

Investigator listed in the Contact Information at the beginning of this form. Mayo Clinic will offer care for 

research-related injuries, including first aid, emergency treatment and follow-up care as needed. 

Who will pay for the treatment of research related injuries? 

Care for such research-related injuries will be billed in the ordinary manner, to you or your insurance.  

You will be responsible for all treatment costs not covered by your insurance, including deductibles, co-

payments and coinsurance. 

What are the possible benefits from being in this research study? 

This study may not make your health better.  If you receive the intervention, your anemia may be 

slowed from worsening.  It is also possible your hemoglobin and physical recovery after hospitalization 

may improve more quickly than those receiving standard of care.   

What alternative do you have if you choose not to participate in this research study? 
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You do not have to be in this study. Most patients with your condition (i.e. anemia) do not receive any 

therapies to prevent anemia during their hospital stay. Some patients are given blood transfusion as 

treatment for anemia, and this option would remain available to you whether or not you are in the 

study. Even if you are not in the study, you may be eligible to receive the study intervention drugs (i.e. 

iron, EPO) if offered by your clinician, though this is not common. Talk to the Principal Investigator or 

your doctor if you have any questions about any of these treatments or procedures. 

What tests or procedures will you need to pay for if you take part in this research study? 

You won’t need to pay for tests and procedures which are done just for this research study.  These tests 

and procedures are: 

• Hemoglobin and iron levels done at baseline, hospital discharge and at 1 & 3 months 

• Research samples at baseline and at 1 & 3 months 

• Pregnancy test if needed 

• Study questionnaires 

If your doctor orders the following tests while you are in the hospital as part of standard of care, we will 

use the results for this research study, and they will be billed to your insurance.  These tests are: 

Platelets, WBC, Creatinine, hemoglobin, MCV, RDW, ferritin, iron, transferrin saturation, reticulocyte 

hemoglobin, absolute reticulocyte count.  

However, you and/or your insurance will need to pay for all other tests and procedures that you would 

have as part of your clinical care, including co-payments and deductibles.  

The study drugs, EPO &/or Iron Dextran and their administration will be given to you at no cost. You 

and/or your insurance might have to pay for other drugs or treatments given to help control side effects. 

If you have billing or insurance questions call Patient Account Services at the telephone number 

provided in the Contact Information section of this form. 

Will you be paid for taking part in this research study? 

You will receive a $25 payment through Mayo Clinic’s Research Participant Payment Application for each 

follow up visit you complete at 1 and 3 months. At each visit, you will receive a 4-hour parking voucher 

to be used in a Mayo Clinic parking facility. 

Payment for participation in research is considered taxable income and reportable to the Internal 

Revenue Service (IRS).  Accounts Payable at Mayo Clinic will be given your name, address and Social 

Security number in order to issue a check for your study participation.  If you receive research payments 

totaling $600 or more in a calendar year, a tax Form 1099 will be sent to you.  For Mayo Clinic 

employees, research payments are included in your paycheck with applicable taxes withheld and 

reported on your Form W2 after calendar year-end.   
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Will your information or samples be used for future research? 

Unless you give your permission below, your information or samples collected for this study will 

not be used or shared for future research, even if the identifiable information such as your name, 

Mayo Clinic number or date of birth is removed. 

We would like to keep your information and samples for future research. You can still take part in this 

current study even if you don’t want your information or samples used for future research.  

Researchers at Mayo Clinic who aren’t involved with this study may ask to use your information and/or 

samples for future research. Researchers at other institutions may also ask for a part of your information 

and/or samples for future studies. Unless you indicate otherwise, the future research may be on any 

topic. No direct benefits to you are expected from the future research. Your information and/or samples 

will only be shared consistent with your consent, and with all applicable laws and regulations.   

If you approve release of your information and/or samples by checking ‘yes’ below, Mayo may send the 

information and/or samples to researchers who request them, but Mayo will not send your name, 

address, phone number, social security number, or any other identifying information with the 

information and/or samples. Your information and/or samples may be sent with a code, and only the 

researchers for this study at Mayo Clinic would be able to link the code to you. 

Some future studies may examine your DNA, the genetic information you inherited from your 

parents (genetic testing).  If there are findings which may be useful for your health care, the 

researchers may contact Mayo Clinic, so Mayo Clinic can give you the option of learning the 

results. You would be given general information on the potential risks, benefits, and costs of 

choosing to learn about the findings.   

To support future research, de-identified genetic information may be placed in databases accessible by 

the internet. Some of the information may be available to anyone using the internet, and some will be 

released only to approved researchers. Combined study information (including genomic summary 

results) may be published, but the information will not identify you.  

Even though information traditionally used to identify you will not be shared, people may develop ways 

in the future to allow someone to link your genetic information back to you. For this reason, 

confidentiality cannot be guaranteed. It is also possible that reidentified information could be used in 

discriminating ways, and there could be additional unknown risks. We will make every effort to protect 

your confidentiality. 

Privacy protections given by the Certificate of Confidentiality for this study do not apply to combined 

study results; however, they do apply to your individual information. (See separate section for 

information about the Certificate of Confidentiality.) 

Please read the following statements and mark your choices: 
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1.  I permit my information and samples to be stored and used in future research of anemia at Mayo 

Clinic: 

  Yes   No  Please initial here: ________Date: ________ 

2.  I permit my information and samples to be stored and used in future research at Mayo Clinic to 

learn about, prevent, or treat any other health problems: 

  Yes   No  Please initial here: ________Date: ________ 

3.  I permit Mayo Clinic to give my information and samples to researchers at other institutions: 

  Yes   No  Please initial here: ________Date: ________ 

You may withdraw your consent for future use of your information and/or samples at any 

time, by writing to the Principal Investigator at the address provided in the “Contact 

Information" section of this consent form. 

Your information and/or samples would be removed from any repository where they are stored, 

if possible. Information and/or samples already distributed for research use will not be retrieved. 

How will your privacy and the confidentiality of your records be protected? 

Mayo Clinic is committed to protecting the confidentiality of information obtained about you in 

connection with this research study.  

Research data will be entered in and maintained using a secure database that is a web-based 

application, HIPAA-compliant and secure. Data are housed behind the Mayo Clinic firewall and 

password-protected user access is restricted to study staff. Data security and confidentiality will be 

assured by using coded subject IDs with the locked master-file linking these IDs to the subject name and 

identifiers held by Dr. Warner and his staff. 

We have obtained a Certificate of Confidentiality from the Department of Health and Human Services 

(DHSS). The Certificate is designed to prevent us from being forced to disclose identifying information 

for use in any federal, state, or local civil, criminal, administrative, legislative, or other court proceeding, 

even if faced with a court subpoena. You should understand, however, that a Certificate of 

Confidentiality does not prevent you or a member of your family from voluntarily releasing information 

about yourself or your involvement in this research. We may not withhold information if you give your 

insurer or employer or a law enforcement agency permission to receive information about your 

participation in this research. This means that you and your family must also actively protect your own 

privacy. 

The Certificate does not prevent us from taking steps, including reporting to authorities, to prevent 

serious harm to yourself or others. Such disclosures will be made as described below. 
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The research team may share your information with: 

• DHHS, to complete federal responsibilities for audit or evaluation of this research;  

• Public health agencies, to complete public health reporting requirements;  

• Mayo Clinic representatives, to complete responsibilities for oversight of this study;  

• Your primary care physician if a medical condition that needs urgent attention is discovered;  

• Appropriate authorities to the extent necessary to prevent serious harm to yourself or others.  

During this research, information about your health will be collected.  Under Federal law called the 

Privacy Rule, health information is private.  However, there are exceptions to this rule, and you should 

know who may be able to see, use and share your health information for research and why they may 

need to do so.  Information about you and your health cannot be used in this research study without 

your written permission.  If you sign this form, it will provide that permission (or “authorization”) to 

Mayo Clinic. 

Your health information may be collected from: 

• Past, present and future medical records. 

• Research procedures, including research office visits, tests, interviews and questionnaires. 

Your health information will be used and/or given to others to: 

• Do the research. 

• Report the results. 

• See if the research was conducted following the approved study plan, and applicable rules and 

regulations. 

Your health information may be used and shared with: 

• Mayo Clinic research staff involved in this study.  

• Other Mayo Clinic staff involved in your clinical care.  

• The Mayo Clinic Institutional Review Board that oversees the research.  

• Federal and State agencies (such as the Food and Drug Administration, the Department of 

Health and Human Services, the National Institutes of Health and other United States agencies) 

or government agencies in other countries that oversee or review research. 

How your information may be shared with others: 

While taking part in this study, you will be assigned a code that is unique to you but does not include 

information that directly identifies you. This code will be used if your study information is sent outside 

of Mayo Clinic. The groups or individuals who receive your coded information will use it only for the 

purposes described in this consent form. 

If the results of this study are made public (for example, through scientific meetings, reports or media), 

information that identifies you will not be used. 
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In addition, individuals involved in study oversight and not employed by Mayo Clinic may be allowed to 

review your health information included in past, present, and future medical and/or research records. 

This review may be done on-site at Mayo Clinic or remotely (from an off-site location). These records 

contain information that directly identifies you. However, the individuals will not be allowed to record, 

print, or copy (using paper, digital, photographic or other methods), or remove your identifying 

information from Mayo Clinic. 

Is your health information protected after it has been shared with others? 

Mayo Clinic asks anyone who receives your health information from us to protect your privacy; 

however, once your information is shared outside Mayo Clinic, we cannot promise that it will remain 

private and it may no longer be protected by the Privacy Rule. 

Your Rights and Permissions 

Participation in this study is completely voluntary. You have the right not to participate at all.  Even if 

you decide to be part of the study now, you may change your mind and stop at any time.  You do not 

have to sign this form, but if you do not, you cannot take part in this research study. 

Deciding not to participate or choosing to leave the study will not result in any penalty.  Saying ‘no’ will 

not harm your relationship with your own doctors or with Mayo Clinic. 

If you cancel your permission for Mayo Clinic to use or share your health information, your participation 

in this study will end and no more information about you will be collected; however, information 

already collected about you in the study may continue to be used. 

You can cancel your permission for Mayo Clinic to use or share your health information at any time by 

sending a letter to the address below: 

Mayo Clinic 

Office for Human Research Protection 

ATTN:  Notice of Revocation of Authorization 

201 Building 4-60 

200 1st Street SW 

Rochester, MN  55905 

 

Alternatively, you may cancel your permission by emailing the Mayo Clinic Research Subject Advocate 

at: researchsubjectadvocate@mayo.edu. 

Please be sure to include in your letter or email: 

• The name of the Principal Investigator, 

• The study IRB number and /or study name, and 
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• Your contact information. 

Your permission for Mayo Clinic to use and share your health information lasts forever, unless you 

cancel it. 

Enrollment and Permission Signatures 

Your signature documents your permission to take part in this research.  

      /        /       :        AM/PM   

Printed Name     Date    Time     

_______________________________ 

Signature 

 

Signature of Legally Authorized Representative for Adult Participant  

• I give permission for the participant to take part in this research study and agree to allow his/her 

health information to be used and shared as described above.  

                               AM/PM 

Signature  Printed Name    Relationship to Participant Date   Time 

 

Person Obtaining Consent 

• I have explained the research study to the participant. 

• I have answered all questions about this research study to the best of my ability. 

      /        /       :        AM/PM   

Printed Name     Date    Time           

_______________________________ 

Signature 
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