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1. LIST OF ABBREVIATIONS AND RELEVANT DEFINITIONS  
 

ABR ABR form, General Assessment and Registration form, is the application form that is 

required for submission to the accredited Ethics Committee (In Dutch, ABR = 

Algemene Beoordeling en Registratie) 

AE 
AMC 
APC 

Adverse Event 

Academic Medical Center 

Antigen Presenting Cell 

AR Adverse Reaction 

CCMO Central Committee on Research Involving Human Subjects; in Dutch: Centrale 

Commissie Mensgebonden Onderzoek 

DAMP 
DHTR 

Damage Associated Molecular Pattern 

Delayed Hemolytic Transfusion Reaction 

DSMB Data Safety Monitoring Board 

EU European Union 

GCP 

GWAS 

Good Clinical Practice 

Genome Wide Association Study 

IC Informed Consent 

METC 
 
MPLA 
NET 
NVK 
RBC  

Medical research ethics committee (MREC); in Dutch: medisch ethische toetsing 

commissie (METC) 

Multiplex Ligation-dependent Probe Amplification 

Neutrophil Extracellular Traps 

Nederlandse Vereniging voor Kindergeneeskunde (Dutch Pediatric Association)  

Red Blood Cell 

(S)AE 
SCD 
SNP 

(Serious) Adverse Event  

Sickle Cell Disease 

Single Nucleotide Polymorphism 

Sponsor The sponsor is the party that commissions the organisation or performance of the 

research, for example a pharmaceutical company, academic hospital, scientific 

organisation or investigator. A party that provides funding for a study but does not 

commission it is not regarded as the sponsor, but referred to as a subsidising party. 

SUSAR 
Th 
Treg 

Suspected Unexpected Serious Adverse Reaction 

T effector cell 

T regulatory cell 
Wbp Personal Data Protection Act (in Dutch: Wet Bescherming Persoonsgevens) 
WMO Medical Research Involving Human Subjects Act (in Dutch: Wet Medisch-

wetenschappelijk Onderzoek met Mensen 
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2. SUMMARY 
 

Rationale: The cornerstone in the treatment of sickle cell disease (SCD) patients is red 

blood cell (RBC) transfusions. SCD patients receiving blood transfusions are at high risk for 

alloimmunization. Alloimmunization is a complicating factor for future blood transfusions, as 

these patients are at risk for serious complications such as delayed hemolytic transfusion 

reactions and hyperhemolysis. Moreover, it becomes more challenging to find scarce 

compatible blood for these patients. Extended matching reduces allo-antibody formation; 

however it is laborious and time-consuming. Presently, only a few genetic and environmental 

risk factors have been implicated for alloimmunization. The inflammatory state at the time of 

transfusion is associated with allo-antibody formation. This is extremely relevant to SCD 

patients, as they experience chronic inflammation due to chronic hemolysis. However, 

prospective studies addressing allo-antibody formation in the SCD population are lacking. 

Identification of SCD patients at high risk for alloimmunization may help in targeting tailored 

prevention strategies, such as extended matching or immunomodulatory therapies, for 

patients at high risk for allo-antibody formation.  

Objective: The main objectives of this study are to study the role of the innate and adaptive 

immune response in allo-antibody formation and furthermore to identify the genetic and time 

dependent clinical risk factors on alloimmunization in SCD patients.  

Study design: This is a national, prospective multicenter observational cohort study.  

Study population: The cohort will include SCD patients, both children and adults, receiving 

RBC transfusions, who did not yet develop allo-antibodies against RBCs. The patients will be 

included from the four participating centers in The Netherlands. 

Main study parameters/endpoints: The following determinants of alloimmunization will be 

studied:  

- Response of the innate and adaptive immune system to RBC transfusion. 

- Time dependent clinical risk factors and genetic risk factors. 

Nature and extent of the burden and risks associated with participation, benefit and 
group relatedness: Participants in this study will undergo a total of 5 blood withdrawals in 6 

months. A maximum of 36ml will be drawn at each time point from adults and children ≥12 

years and 25ml from children <12 years. For children <25kg smaller volumes will be used 

(table 2) The blood sampling will be combined as much as possible with regular outpatient 

department visits and regular blood draws, in order to reduce the burden and additional visits 

to the hospital. As this is the only intervention, the risk of participating in this study for the 

patient is negligible.   
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3. INTRODUCTION AND RATIONALE 
 

Risk factors for alloimmunization in patients with sickle cell disease (SCD) 
SCD patients often require blood transfusions, either as treatment or prevention of 

symptomatic anemia or other SCD complications. Red blood cell (RBC) transfusions remain 

the cornerstone in the treatment of SCD. However, SCD patients are highly susceptible to 

alloimmunization, with a higher risk for alloimmunization than the general population1. The 

formation of allo-antibodies will complicate the future transfusion strategy, as alloimmunized 

patients are at risk for serious complications such as delayed hemolytic transfusion reactions 

(DHTR) and hyperhemolysis. These alloimmunized patients have to be transfused with 

extendedly matched compatible units, which forms a logistic challenge for the blood 

transfusion service and increases transfusion costs. As SCD patients are often transfused, 

reducing formation of allo-antibodies would improve patient care and reduce costs.  

 

At present we know of only a few genetic and environmental risk factors that are associated 

with alloimmunization1–8. The most important genetic risk factors concern differences 

between (RBC) donors and recipients in the genetic make-up of blood group antigens. 

Several blood group antigens (Rhesus C and E, and K, Fya, Jkb, S) occur more frequently in 

the Caucasian donor population than in the recipient SCD patients of mostly African origin, 

increasing the chance of mismatch and thus the alloimmunization risk1. Furthermore, 

polymorphisms in HLA and cytokine genes, such as the HLA-DRB1*15 allele, have been 

associated alloimmunization9. 

Environmental factors associated with RBC alloimmunization are the inflammatory state at 

the time of transfusion, and an older age at first lifetime transfusion3,5. The influence of the 

inflammatory state on the alloimmunization risk is of particular importance to SCD patients, 

as they experience chronic inflammation due to continuous hemolysis with excessive free 

heme release due to a compromised heme-oxygenoase-1 system10. A recent cross-sectional 

study in a Dutch cohort of 245 transfused SCD patients suggested that RBC transfusions for 

acute indications are associated with a higher risk of alloimmunization than transfusions for 

chronic indications6. Transfusions of RBCs for acute indications is usually associated with a 

clinical state of increased inflammation.  

Despite much effort, time-dependent clinical risk factor and genetic risk factors for 

alloimmunization have not been fully elucidated. Specifying these risk factors in an early 

state will enable the development of a more tailored approach to RBC transfusion, with the 

aim to prevent the formation of allo-antibodies in patients at risk.      
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The role of adaptive immune response in alloimmunization 
Despite numerous transfusions, the majority of SCD patients will never become 

alloimmunized, while patients that do form allo-antibodies often form allo-antibodies after a 

limited number of transfusions. This may suggest that allo-antibody formation is dependent 

on certain immune characteristics of the recipient, predisposing for allo-antibody formation. 

As described above, SCD patients are in a chronic inflammatory state. Possibly the 

inflammatory state results in an imbalance between the regulatory (Tregs) and effector (Th) 

cells11. Particularly those patients whose monocytes are less able to degrade hemin, show a 

proinflammatory state10. In some cross-sectional studies immunized and non-immunized 

patients have been compared. In alloimmunized patients a reduction in Treg activity, an 

increase toward Th2 responses, lower CD4 memory cells and reduced Breg function have 

been observed11–14.  

Furthermore, it has been suggested that already alloimmunized patients have an increased 

risk to form additional antibodies. One of the many explanations is epitope spreading, 

implying that immunization against one antigen supports formation of additional 

alloantibodies against other antigens. This hypothesis has never been investigated in RBC 

alloimmunization in SCD.  

RBC breakdown products and crucial inflammatory mediators of SCD may contribute to allo-

specific B cell differentiation into antibody secreting plasma cells and memory B cells. These 

products may also stimulate the antigen presenting cells (APC) that activate CD4 T cells and 

hereby affect the CD4 T cell help that supports alloantibody formation15. Indeed, murine 

studies have shown splenic dendritic cells (DCs) to be key players in the process of RBC 

alloimmunization16. As iNKT cells have been established to play a key role in inflammation in 

SCD17, these might contribute to the alloimmunization risk as well. However, few data in 

human are available.  

 
The role of innate immunity in alloimmunization 

As mentioned above, systemic inflammation in SCD patients may contribute to the 

occurrence of alloimmunization. The innate immune response has been implicated to 

influence the immune response  by several pathways. Complement activation products18,19, 

extracellular damage associated molecular pattern (DAMPs) including DNA/DNA-binding 

proteins such as histones and HMGB-120–24, and the hemolytic RBC breakdown product 

heme10, have been reported to promote the antibody response through the activation of 

antigen presenting cells (APCs), B cells and T cells.  

Strong evidence suggests that neutrophil activation plays a crucial role in the systemic 

inflammation in SCD25. It has been recently described that proinflammatory mediators from 

activated neutrophils such as extracellular DNA, attributing to the formation of neutrophil 
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extracellular traps (NETs), are elevated in patients with SCD and correlate with the severity 

of inflammation26. Subsequently, Chen et al have shown that hemin in murine SCD leads to 

NETs formation27. Whilst NETs have been studied in the context of vaso-occlusive crisis in 

SCD, their contribution to alloimmunization in SCD has not previously been investigated. 

However, it is clear that NETs and the DAMPs that associate with NETs are involved  in 

diseases such as systemic lupus erythematosus (SLE), ANCA-vasculitis, type II diabetes, 

atherosclerosis, rheumatoid arthritis, psoriasis, and gout20,23,24,29. Secondly, it seems likely 

that, once formed, alloantibodies themselves contribute to the ongoing systemic inflammation 

by inducing complement mediated lysis of donor and recipient RBCs. Indeed, alloantibodies 

are involved in the majority of DHTR30. Moreover, we hypothesize that alloantibodies, when 

bound to RBC or RBC remnants in the form of immune complexes, may elicit NETs 

formation. Complement opsonisation of RBCs and bound hemoglobin breakdown products 

may further enhance the process. NETs are in turn known to sequester damaged RBCs (as 

seen in malaria), bind complement, activate platelets and induce endothelial cytotoxicity and 

inflammation. This may culminate in a clinical picture of severe systemic inflammation, 

endothelial cell activation and accelerated RBC removal. As a result, RBC transfusion may 

aggravate hemolysis in these patients and may ultimately result in life-threatening 

hyperhemolysis, characterized by lysis of both recipient and donor RBCs after 

transfusion30,31. Hyperhemolysis is associated with high morbidity and mortality.  

It is therefore clear that more insight is needed in risk factors for alloimmunization and the 

immune response leading to allo-immunization in SCD patients, as these can provide new 

prevention strategies or treatment options. 
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4. OBJECTIVES 

 

Primary Objective:  
- Our overall aim is to perform an exploratory study to identify the pathophysiological 

mechanism leading to alloimmunization.  

- To identify surrogate markers of an alloimmunization-prone adaptive immune system 

and predictive markers of systemic inflammation that may indicate risk of 

alloimmunization before antibodies occur. 

- To identify specific, time-dependent clinical risk factors and genetic risk factors for 

alloimmunization in SCD. 

 

Secondary objectives: 

- To understand how RBC alloimmunization is regulated 

- To analyze whether and, if so, by what mechanism epitope spreading occurs in RBC 

alloimmune responses. 

- To investigate how the identified markers/mediators of systemic inflammation play a 

role as trigger and/or propagator for alloimmunization. 

- To investigate whether allo-antibodies themselves promote the formation of new 

antibodies in the subsequent transfusions.  
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5. STUDY DESIGN 
This is a national, multicenter prospective observational cohort study. 

 
6. STUDY POPULATION 

 

6.1 Population (base)  
The cohort will consist of SCD patients aged >1 years, recruited from the four largest SCD 

Comprehensive Care Centers in the Netherlands (Academic Medical Center in 

Amsterdam, Erasmus Medical Center in Rotterdam, Haga Ziekenhuis in The Hague and 

Radboud University Medical Center in Nijmegen). As three of these hospitals also 

participated in our previous cross-sectional study, most patients with SCD in these centers 

have already been identified and their cumulative RBC transfusion history has been well 

documented in our database. 

6.2 Inclusion criteria 
- Patients with SCD (phenotype HbSS, HbSC, HbSβ+, HbSβ0 or HbSE)  

- Requiring episodic RBC transfusions (either simple transfusion or erythropheresis)  

- Patients with no previous history of positive allo-antibody screening tests performed 

for regular clinical care preceding this inclusion. Patients with only auto-antibodies will 

not be excluded. 

 

6.3 Exclusion criteria 
A potential subject who meets any of the following criteria will be excluded from 

participation in this study: 

 

- Patients who received ≥25 transfusions and patients on a chronic transfusion 

scheme, as their risk of developing allo-antibodies is very low. These patients will be 

excluded, as our research question does not apply to this group. Our study is focused 

on the pathophysiological mechanism that drives alloimmunization, requiring patients 

still at risk for alloimmunization.     

 

6.4 Sample size calculation 

An estimated total of 200 patients, treated at one of the four centers, will be eligible for this 
study. A refusal and dropout rate of 25% is estimated, leading to a total of 150 included 
patients.  We expect 10% of all included patients to form allo-antibodies during the course 
of this study.  
The patients will partly be selected from the cohort of our previous cross-sectional study.   
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7. METHODS 

7.1  Study parameters/endpoints 
 

      Main study parameter/endpoint 
- The identification of surrogate markers of an alloimmunization-prone adaptive 

immune system and predictive markers of systemic inflammation that may indicate 

risk of alloimmunization before antibodies occur. 

- The identification of specific, time-dependent clinical risk factors and genetic risk 

factors for alloimmunization in SCD. 

 

  Secondary study parameters/endpoints 
- Elucidation of RBC alloimmunization regulation. 

- The identification of the influence of epitope spreading on alloimmunization.  

- The identification of the role of systemic inflammation as trigger and/or propagator for 

alloimmunization. 

- The identification of the role of allo-antibodies in promoting new allo-antibody 

formation.  

 

7.2  Study procedures 

Data collection 
We will collect baseline clinical and laboratory data (demographics, previous SCD 

complications, medical and surgical history, current medical treatment, transfusion 

history, matching policy of the hospital’s blood bank, blood group phenotype etc.) and 

clinical data on each transfusion (e.g. indication, blood group antigen phenotype of 

the transfused donor unit, recent infections, medication use (e.g. immunosuppressive 

agents), during the observation period. These data will be collected in collaboration 

with the RFACT2/BLOODMATCH studies from the Center for Clinical Transfusion 

Research in Leiden. The RFACT2/BLOODMATCH studies analyze risk factors for 

alloimmunization in the general population. 
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 Sample collection 

At regular outpatient department visits, patients will be approached and asked for 

participation in this study. After informed consent (IC) is given, patients will be 

included in the study at time of a transfusion. At baseline and at specific time points 

after transfusion we will collect blood samples for analyses as shown in table 1 below. 

These time points are: T0 (before transfusion), T1, 2, 3 and 4 (respectively 24 hours, 

7 days, 4 weeks and 6 months after transfusion). These time points are chosen for 

the following reasons. At 24 hours the potential inflammatory response elicited by the 

transfusion can be measured, at 7 days after transfusion plasmablasts may be 

detected, 4 weeks after transfusion we aim to pick up memory B cells and at 6 

months after transfusion we are able to analyze the “stable” situation, and a potential 

antibody response will be evident at that time point. 

At each time point a different amount of blood will be drawn, depending on the 

analyses to be performed. Maximum volumes of blood drawings for patients ≥12 

years and <12 years are shown below in table 1 and 2 respectively. In addition to 

these maximum blood drawing volumes, the guideline shown in Appendix A will be 

assessed to check if these maximum values are also in agreement with patient’s body 

weight. If the body weight is lower less blood will be drawn, as shown in table 2. The 

maximum volumes will be based on limits for a 30 day period (the cumulative amount 

of blood drawn in T0-T3). We do not expect to include patients with a weight below 11 

kg. Therefore, only patients with weight >11 kg are shown in this protocol.    

For patients with compromised cardiovascular function, the amount of blood that will 

be drawn will be reduced to the amount of blood which is drawn from children <12 

years and >25 kg. (see table 2) 

To perform all required analyses we need 36ml blood on T0/2/3/4 and 18ml on T1. 

However, due to restrictions for blood sampling in children <12 years of age or 

patients with compromised cardiovascular function, we will reduce the volume of 

blood drawn according to the guidelines for maximum blood drawings (Appendix A). 

This is shown in more detail in table 2. In patients with a limited volume of sampled 

blood we will only be able to perform a limited number of the analyses.  
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Table 1 Maximum blood volume drawn at each time point in children ≥12 years and adults 

 

 

 
  

Maximum blood volume  
≥12 years in ml 

T0 
 

Before 
transfusion 

T1 
24-36 hours 

post 
transfusion 

T2 
6-8 days 

post 
transfusion 

T3 
25-31 days 

post 
transfusion 

T4 
6-7 months 

post 
transfusion 

EDTA 
Full blood count 

Complement/cytokines 
DAMPs/NETs 

    

7 ml 7 ml 7 ml 7 ml 7 ml 
Heparin gel 

2 ml 2 ml 2ml 2 ml 2 ml CRP/markers of hemolysis 

Citrate 
Immunological analysis 

Memory B cell/CD4 cell analysis 27 ml 9 ml 27 ml 27 ml 27 ml 
 

Total volume 
 

36 ml 
 

18 ml 
 

36 ml 
 

36 ml 
 

36 ml 
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Table 2 Maximum blood volume drawn at each time point in children <12 years  
 
Routine analyses 

C-reactive protein (CRP), full blood count and routine analysis of hemolysis will be 

tested in the regular laboratories of the participating centers. All remaining samples 

will be shipped towards and will be stored in Sanquin Blood Supply in Amsterdam for 

further analysis as described below.  

 

  Genetic analysis 
During the running of this project results of a Genome Wide Association Study 

(GWAS) on allo anti-Rhesus D immunization in pregnant woman will become 

Maximum blood volume  
<12 years in ml 

T0 
 

Before 
transfusion 

T1 
24-36 hours 

post 
transfusion 

T2 
6-8 days 

post 
transfusion 

T3 
25-31 

days post 
transfusion 

T4 
6-7 

months 
post 

transfusion 
EDTA 

     7 ml 7 ml 7 ml 7 ml 7 ml 
Heparin gel 

2 ml 2 ml 2 ml 2 ml 2 ml 
 Citrate 

 13,5 ml 9 ml 13,5 ml 13,5 ml 13,5 ml 
Total volume in patients >25kg 22,5 ml 18 ml 22,5 ml 22,5 ml 22,5 ml 

EDTA 7ml 7 ml 7 ml 7 ml 7 ml 

Heparin 2 ml 2 ml 2 ml 2 ml 2 ml 

Citrate 9 ml 4,5 ml 9 ml 9 ml 9 ml 

Total volume in patients 21-25kg 18 ml 13,5 ml  18 ml  18 ml 18 ml 

EDTA 5 ml 5 ml 5 ml 5 ml 5 ml 
Heparin 1 ml 1 ml 1 ml 1 ml 1 ml 
Citrate 9 ml 4,5 ml 9 ml 9 ml 9 ml 

Total volume in patients 16-20kg 15 ml 10,5 ml 15 ml 15 ml 15 ml 
EDTA 5 ml 5 ml 5 ml 5 ml 5 ml 

Heparin 1 ml 1 ml 1 ml 1 ml 1 ml 

Citrate 4,5 ml 4,5 ml 4,5 ml 4,5 ml 4,5 ml 

Total volume in patients 11-16kg 10,5 ml 10,5 ml 10,5 ml 10,5 ml 10,5 ml 
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available. The Single Nucleotide Polymorphisms (SNPs) that are identified in that 

study to be associated with an increased risk of alloimmunization will be tested in the 

sickle cell disease population of this present study. Finally, since an alloimmune 

response can only be elicited in patients negative for the cognate antigen we will 

comprehensively genotype the responders and nonresponders of the present cohort 

for all known clinically relevant blood group antigens and variant alleles by applying 

the blood group Multiplex ligation-dependent probe amplification (MLPA)32 

 

Immunological analysis 
 

Adaptive immune response 
The samples will be prospectively tested for alloantibodies, both before and after 

transfusions. Alloantibodies will be characterized (specificity, quantification, 

(sub)class determination and affinity analyses). Markers on B cells, CD4 T cell 

subsets, iNKT cells and APCs before and after RBC transfusion will be analyzed 

using a 13 colour extensive immunophenotyping panel. 

 

Innate immune response  
Specific inflammatory markers, such as CRP, DAMPs, NETs, cytokines and 

complement in plasma/serum and on RBCs will be compared before and at the 

indicated time points after RBC transfusion. The association of the specific markers 

with occurrence of alloimmunization (high responders and low responders) and 

nonresponders (SCD without antibody development) will be analyzed. Samples 

obtained before transfusion will be used to determine ongoing inflammation in the 

recipient. The inflammatory markers will be measured again at 24 hours to determine 

the direct inflammation induced by the transfusion. Markers may also be studied at 

later time-points that link to the appearance of alloantibodies in responders. 

 

7.3 Withdrawal of individual subjects 
Subjects can leave the study at any time for any reason if they wish to do so without 

any consequences. The investigator can decide to withdraw a subject from the study 

for urgent medical reasons. 

 

7.4 Premature termination of the study 
As this is an observational study, we do not expect a medical urge will arise to 

terminate the study prematurely.  
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8 STATISTICAL ANALYSIS 
 

An exploratory comparison of the experimental inflammatory markers of the innate and 

adaptive immune system at each time point will be performed to analyze for an association 

with occurrence of alloimmunization. Data will be expressed as appropriate by Mean±SD or 

Median (Interquartile Range). Cases (patients that formed allo-antibodies) will be compared 

with a control group consisting of patients that did not form allo-antibodies. These groups will 

be matched on age, gender, SCD subtype (HbSS and HbSβ0 vs. HbSβ+ and HbSC) and total 

transfusion load.  

Graphs will be used to visualize changes over time and differences between cases and 

controls. Differences in inflammatory markers between cases and the control group will be 

compared by unpaired T-test for parametrical data and by Mann-Whitney U test for non-

parametrical data. Categorical data will be compared by Chi-square test or Fisher exact test. 

A p-value <0,05 will be considered to be statistical significant. 95% confidence intervals will 

be used to provide information on the accuracy of the estimate of the differences between 

groups.  
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ETHICAL CONSIDERATIONS 

8.1 Regulation statement 
This study will be conducted according to the principles of the Declaration of Helsinki 

(version 2013) and in accordance with the Medical Research Involving Human Subjects 

Act (WMO) and other guidelines, regulations and Acts. 

 

8.2 Recruitment and consent 
Patients will be recruited from the four hospitals in the Netherlands that treat the majority 

of SCD patients in the Netherlands; Academic Medical Center in Amsterdam, Erasmus 

Medical Center in Rotterdam, Haga Ziekenhuis in The Hague and Radboud University 

Medical Center in Nijmegen.  

Before participating in this study, patients will be given a patient information form, 

explaining the nature, scope and possible consequences of the study in simple terms.  

The participant will give a written IC. The signature of the physician and participant must 

confirm the participant’s consent. The investigator is responsible to see that IC is obtained 

from the participant and for obtaining the appropriate signatures and dates on the IC 

document prior to the performance of any protocol procedure. In patients between 12 and 

16 years old, both the parents (or legally authorized representatives) and the subjects 

need to give written IC, following the “Medical Research Involving Human Subjects Act” 

(WMO). In patients below the age of 12 years, the child needs to give assent and both 

parents (or legally authorized representatives) need to give consent. 

. 

8.3 Objection by minors or incapacitated subjects 
The study will be conducted according to the “Code of conduct relating to expressions of 

objection by minors participating in medical research” approved by the Board of the Dutch 

Association of Paediatric Medicine (NVK) on 21 May 2001. 

8.4 Benefits and risks assessment, group relatedness 
The risks of participation in this study are expected to be negligible. As this is a non-

therapeutic, observational study, participating patients will not directly benefit from 

participating. The burden of this study is a 5 time blood sample drawing. The burden will 

be minimized when possible, especially in children; blood sample drawings will be 

combined as much as possible with outpatient department visits and regular care blood 

drawings. In patients aged <12 years, blood drawings for study objectives will only be 

performed if this drawing is simultaneously with a drawing for clinical care. So, for these 

children there won’t be any additional blood drawing moments.  If necessary, we will 



NL 60834.018.17   STARRING 

Version number: 4.0, date 05-12-2017  18 of 23 

reduce the travel time for adult patients and come to a location preferred by them (e.g. 

house/office).  

The 5 time points with blood sample drawings are essential for our study, as described in 

the ‘Methods’ section. It is essential to include patients from all ages, as most SCD 

patients receive their first blood transfusion before the age of 10 and children are also 

prone for alloimmunization. As their immunological system is still developing it is 

important to make specific observations in young age groups. 

The results of this study may be relevant in further understanding the pathophysiological 

process leading to alloimmunization. This knowledge may lead to new prevention or 

treatment strategies. The minor burden of blood sampling is hereby outweighed by the 

possible implications of this study.  

 

8.5 Compensation for injury 
Given that participation is not associated with any risk, the METC of the Academic 

Medical Center in Amsterdam provided dispensation for the obligation for insurance.  

 

The sponsor (also) has an insurance which is in accordance with the legal requirements 

in the Netherlands (Article 7 WMO). This insurance provides cover for damage to 

research subjects through injury or death caused by the study. 

The insurance applies to the damage that becomes apparent during the study or within 4 

years after the end of the study. 

 

8.6 Incentives 
Subjects will receive compensation for their travel expenses.  
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9 ADMINISTRATIVE ASPECTS, MONITORING AND PUBLICATION 

9.1 Handling and storage of data and documents 
All patient material will be anonymized by the use of a unique patient study number. This 

number will not include the patient initials, date of birth or any other identifying 

characteristics. The key to the code will be safeguarded by the investigators. Any excess 

blood sample material will be stored for a maximum of 15 years, for possible future 

purposes on SCD and alloimmunization research.  

All data will be gathered and analyzed by the principal investigators and the study 

coordinator of this study. They will have access to the source data and blood samples. 

Data will be entered according to Good Clinical Practice (GCP) Guidelines and the Wet 

bescherming persoonsgegevens (Wpb).  

 

9.2 Amendments  
Amendments are changes made to the research after a favorable opinion by the 

accredited METC has been given. All amendments will be notified to the METC that gave 

a favorable opinion.  

 

9.3 End of study report 
The investigator will submit a summary of the progress of the trial to the accredited METC 

at the end of the study. Information will be provided on the date of inclusion of the first 

subject, numbers of subjects included and numbers of subjects that have completed the 

trial, serious adverse events/ serious adverse reactions, other problems, and 

amendments.  

 

9.4 Temporary halt and (prematurely) end of study report 
The investigator/sponsor will notify the accredited METC of the end of the study within a 

period of 8 weeks. The end of the study is defined as the last patient’s last visit. The 

sponsor will notify the METC immediately of a temporary halt of the study, including the 

reason of such an action. In case the study is ended prematurely, the sponsor will notify 

the accredited METC within 15 days, including the reasons for the premature termination. 

Within one year after the end of the study, the investigator/sponsor will submit a final 

study report with the results of the study, including any publications/abstracts of the study, 

to the accredited METC.  

 

 



NL 60834.018.17   STARRING 

Version number: 4.0, date 05-12-2017  20 of 23 

9.5 Public disclosure and publication policy 
There are no restrictions for the publication of the results from the study. The results from 

the different centers will be analyzed together and published as soon as possible in peer-

reviewed international scientific journals and presented at scientific meetings. The 

responsibility for presentation and/or publication belongs to the investigators.  

Members of the STARRING steering board and participating investigators can become 

co-authors in accordance with the ICMJE guidelines. According to the ICMJE 

(International Committee of Medical Journal Editors) guidelines, authors should meet the 

following three conditions 1) substantial contributions to conception and design, or 

acquisition of data, or analysis and interpretation of data; 2) drafting the article or revising 

it critically for important intellectual content; and 3) final approval of the version to be 

published. Investigators who contribute to the data collection have the position to create 

research questions for a sub-study and use the study’s database to answer those 

questions. Such research questions need approval by the STARRING steering board 

first.   
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APPENDIX A 

 

This information is similar to that used by the Committee on Clinical Investigations, Children’s Hospital in Los 

Angeles, CA; Baylor College of Medicine, Dallas, TX; and Cincinnati Children’s Hospital Institutional Review 

Board, OH. These charts were adapted by:  Rhona Jack, Ph.D. Children’s Hospital and Regional Medical Center 

Laboratory, Seattle, WA in August 2001. 
 
 
 

MAXIMUM ALLOWABLE TOTAL BLOOD DRAW VOLUMES (CLINICAL + RESEARCH) 
Body Wt 

(Kg) 

Total blood 

volume 

(mL) 

 

Maximum allowable volume (mL) in       

one blood draw 

( = 2.5% of total blood volume) 

Total volume (clinical + research)     

maximum volume  (mL) drawn in a 30-day 

period ( = 5% of total blood volume) 

1 100 2.5 5 

2 200 5 10 

3 240 6 12 

4 320 8 16 

5 400 10 20 

6 480 12 24 

7 560 14 28 

8 640 16 32 

9 720 18 36 

10 800 20 40 

11-15 880-1200 22-30 44-60 

16-20 1280-1600 32-40 64-80 

21-25 1680-2000 42-50 84-100 

26-30 2080-2400 52-60 104-120 

31-35 2480-2800 62-70 124-140 

36-40 2880-3200 72-80 144-160 

41-45 3280-3600 82-90 164-180 

46-50 3680-4000 92-100 184-200 

51-55 4080-4400 102-110 204-220 

56-60 4480-4800 112-120 224-240 

61-65 4880-5200 122-130 244-260 

68-70 5280-5600 132-140 264-280 

71-75 5680-6000 142-150 284-300 

76-80 6080-6400 152-160 304-360 

81-85 6480-6800 162-170 324-340 

86-90 6880-7200 172-180 344-360 

91-95 7280-7600 182-190 364-380 

96-100 7680-8000 192-200 384-400 
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