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BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Protocol for a national blood transfusion data warehouse from donor 
to recipient 

AUTHORS van Hoeven, Loan; Hooftman, Babette; Janssen, Mart; de Bruijne, 
Martine; de Vooght, Karen; Kemper, Peter; Koopman, Rianne 

 

VERSION 1 - REVIEW 

REVIEWER Michaël Chassé 
Laval University, Canada 

REVIEW RETURNED 20-Jan-2016 

 

GENERAL COMMENTS Van Hoeven and colleagues will build a national transfusion data 
warehouse linking blood donor to recipients that will allow the study 
of the donor and recipient.  
 
Scientific importance: This area of research, especially the donor-
recipient continuum is an important topic that has been identified by 
many organizations (including the NHLBI) as a research priority. The 
development of such infrastructure is required to allow advanced 
epidemiological evaluation in transfusion medicine, including on the 
donor side.  
 
This is an interesting protocol that describes the creation of an 
infrastructure to study the complete donor-to-recipient chain. Some 
worldwide initiative are ongoing in the field and such additional 
infrastructure is required for external validation.  
 
Here are some comments for the authors to consider:  
 
1) My main comment regarding this manuscript is that the focus 
seems to be strongly (but not all I admit) on analyses that can be 
performed with recipient data only. However, the title of the study 
focuses on the donor-recipient continuum and yet, it is unclear to me 
what are the objective of the Proton II study (from the reported goals 
at least). The authors want to gain "insight about the blood 
transfusion chain" but I would like the author to make it clearer what 
they will seek as the 4 points in the objectives seem to be targeted 
at the recipient (goals #1, #2 and #4, #3 is unclear). I would suggest 
to report a better description of the PROTON II data warehouse 
objectives that match the title of the proposed infrastructure. Such 
infrastructure has tremendous potential for epidemiological research 
in the field of transfusion medicine, especially regarding blood 
donors and their effect on recipient (as stated in the title) but it is not 
exactly clear in the aims how this will be done with these data. We 
can infer this later in the manuscript but the novelty of this study is 
really about the donor-recipient linkage. This should be in my 
humble opinion the emphasis of this manuscript.  
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If the authors believe that blood use, benchmark of blood use, 
efficiency needs an infrastructure that includes the donor, this should 
be better explained as there are hundreds of studies about blood 
utilization that did not use such infrastructure (in my opinion, there is 
an important distinction between a national data warehouse of 
transfusion, versus a national data warehouse including donor AND 
recipients). It is possible that the authors wanted to do both, and yet 
the title is really about the donor-recipient pair...  
 
2) Page 6 Data quality: any reference regarding the quality of the 
data? If yes, this would be a great addition  
 
3) Page 6: Indication for transfusion: I can't understand from the 
manuscript how the indication/main diagnosis will be extracted (what 
algorithm will be used or how it will be developed). Will it be from 
electronic medical records? Clinicians? How will it be validated? If 
this is by itself a different study, I would be specific about the fact 
that the exact methods for this isn't known yet. If it is known, I would 
give more details (or cite to a relevant paper if available).  
 
4) Page 7: Framework blood supply chain: This comment is in 
relation to comment #1. I suggest being more specific regarding the 
donor-recipient objectives. We have an example as Goal 3, but what 
is the overarching goal to link donor-recipient apart from this study 
about post-transfusion hemoglobin levels?  
 
5) I understand that the objective of the paper seems to be to 
describe the infrastructure. The authors however report 4 potential 
projects. I strongly suggest the authors to very briefly describe those 
4 projects in a slightly more structured way (rationale, design, 
analysis, discussion of strength, limitations and potential benefits). 
Are those 4 projects potential examples? Or planned projects?  
 
6) I would give a bit more statistical details regarding the planned 
analyses (IE goal 2, multilevel by stratification? cluster analyses?; 
Goal 3, what type of regression? What type of measure of effect?)  
 
7) The author report that they will restrict the analysis to recipients of 
only one transfusion to estimate variation of Hb, which is a surrogate 
outcome, and will imply an important loss of power and of important 
data). Will the PROTONII data allow for more clinically relevant 
outcomes such as survival (after reading the discussion and from 
the figure, I see that it may be expanded to include survival, Page 9 
line 19, and yet in the figure this seems to be included? This needs 
clarification)? If yes, the authors will have to consider multiple 
transfusions from multiple donors with multiple different 
characteristics (donor age, sex, ABO as stated by the authors). The 
modelling for such analyses is very complex and if the authors plan 
to conduct such analyses, I suggest stating it at the protocol stage 
and propose a brief analytical methods as it will strengthen future 
publication of such results (a priori planned analysis).  
 
8) Can the authors provide an estimation of the sample size? 
(number of donors, number of recipients, number of tranfusions)  
 
9) In the discussion, regarding the importance of the work, again 
when considering the title, I think the authors may consider to better 
explain how the inclusion of donors in such data warehouse will help 
regarding "transparency in quality of care, multiple parties may 
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benefit from a continuous feedback structure. For the blood bank, 
PROTON II creates the possibility to enhance the safety of products, 
optimize stock management, and minimize wastage of blood 
products." For transfusion researchers, this makes sense, but a 
general audience may fail to understand how it will reduce wastage, 
blood management, or even safety of transfusion (if the "how donor 
characteristics will be studied" is not reported in more details).  
 
10) Conclusion: Here again, the authors conclude by focusing on 
blood utilization, benchmark, transfusion triggers, whereas the 
novelty of this infrastructure is the donor-recipient chain (the 2 other 
elements that are donor risk factors and recipient outcomes, 
changes in supply chain). If the infrastructure really allows to study 
transfusion outcome in relation to the donors and the manufacture 
characteristics, this needs to be clearer in the manuscript.  
 
Minor comment:  
Page 4: The author cite similar initiative in Canada (Chassé et al) 
and Sweden (Edgren et al). There is also the REDS-III initiative 
based in US who is building a similar infrastructure.  
 
Page 7 line 38: since the encryption key is not destroyed, the 
records are "de-identified", not anonymized  
 
I thank you for allowing me to review this important work and I look 
forward to review a revised version of this manuscript if it is deemed 
useful by the editor  

 

REVIEWER Edward Murphy 
University of California San Francisco  
United States 

REVIEW RETURNED 03-Feb-2016 

 

GENERAL COMMENTS This is a “Protocol” manuscript proposing to share the study design 
for a large national database linking blood donors, blood products 
and transfused patients in hospitals. Such research databases are 
becoming more important for health outcomes research relating to 
blood transfusion safety and efficacy. The Netherlands, with a 
national blood service and (presumably) a reasonable degree of 
coordination within their health system, has the potential to build an 
important resource which would allow research comparisons of 
findings compared to other countries which have or will soon have 
similar databases, e.g. Sweden and Denmark, Canada, USA. 
Unfortunately, the manuscript as written does not go into sufficient 
methodologic detail to allow a full assessment, and reads more like 
a preliminary concept description than a detailed protocol. In 
particular, details about the methods for collecting the hospital data, 
timeframe, linkages between blood products and hospital 
encounters for the same patient, and description of statistical 
methodologies are somewhat superficial. In addition, the four 
proposed analyses are not developed well enough to make any 
judgment as to their feasibility.  
Specific comments  
 
P 4, Introduction, second paragraph: the REDS-III program in the 
United States is currently constructing a similar blood donor/blood 
product/transfuse patient database and ought to be referenced 
(Kleinman S. Transfusion. 2014 Mar;54(3 Pt 2):942-55).  
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P 5, Materials and methods: what is the timeframe for the proposed 
database? What are the criteria for including a hospital and please 
give some preliminary information about hospitals that have agreed 
to participate The data to be collected from the hospitals (Table 2) 
lacks clinical detail and would be much improved by including vital 
signs, additional laboratory results and timestamps for all variables.  
 
P 6, Indications for transfusion: An “automated algorithm” is 
proposed but no detail is given. This is an example of how the 
current proposal lacks specifics.  
 
Pp 7-8: The study examples, although interesting, are similarly 
limited by a lack of detail and strike the reader as being preliminary 
in nature. Perhaps it would be better to focus on a single research 
question and go into much more detail about the specific variables to 
be utilize, analytic strategy, statistical methods, etc. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1: Michaël Chassé  

Laval University, Canada  

 

“Van Hoeven and colleagues will build a national transfusion data warehouse linking blood donor to 

recipients that will allow the study of the donor and recipient.  

 

Scientific importance: This area of research, especially the donor-recipient continuum is an important 

topic that has been identified by many organizations (including the NHLBI) as a research priority. The 

development of such infrastructure is required to allow advanced epidemiological evaluation in 

transfusion medicine, including on the donor side.  

 

This is an interesting protocol that describes the creation of an infrastructure to study the complete 

donor-to-recipient chain. Some worldwide initiative are ongoing in the field and such additional 

infrastructure is required for external validation.”  

 

We thank the reviewer for the interest in our study and placing the relevance of this type of data 

warehouse in a worldwide perspective.  

 

1) “My main comment regarding this manuscript is that the focus seems to be strongly (but not all I 

admit) on analyses that can be performed with recipient data only. However, the title of the study 

focuses on the donor-recipient continuum and yet, it is unclear to me what are the objective of the 

Proton II study (from the reported goals at least). The authors want to gain "insight about the blood 

transfusion chain" but I would like the author to make it clearer what they will seek as the 4 points in 

the objectives seem to be targeted at the recipient (goals #1, #2 and #4, #3 is unclear). I would 

suggest to report a better description of the PROTON II data warehouse objectives that match the title 

of the proposed infrastructure. Such infrastructure has tremendous potential for epidemiological 

research in the field of transfusion medicine, especially regarding blood donors and their effect on 

recipient (as stated in the title) but it is not exactly clear in the aims how this will be done with these 

data. We can infer this later in the manuscript but the novelty of this study is really about the donor-

recipient linkage. This should be in my humble opinion the emphasis of this manuscript.”  

 

We thank the reviewer for pointing out the uniqueness of our study, which is indeed the donor-

recipient linkage. We have shifted the focus of the manuscript to this link, and emphasize the 

applications of this type of data (therefore, we also changed the wording: instead of the four Goals we 
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call them now Applications). The ultimate objective of the project is to “to gain insight in the blood 

transfusion chain in order to enhance a more safe and efficient transfusion practice, with the focus on 

identifying donor and product risk factors for recipient outcomes” (Introduction, p.5 l.9-11). We also 

added a further explanation to the Discussion (p.9 l.24-26): “By gaining more insight in donor and 

product risk factors for recipient outcomes, blood transfusions can be more tailored (minimizing the 

known risk factors) and unnecessary transfusions avoided, further diminishing transfusions reactions 

in patients.”  

Moreover, in the Results section we have illustrated the goals and methods of the study in more 

detail: For Application 1 (Risk factors); we added a second example on donor characteristics and 

season on non-hemolytic transfusion reactions, p.7 l.38-p.8 l.8:  

“Example research question B: What is the effect of donor characteristics and season on the risk of 

(febrile) non-hemolytic transfusion reactions (FNHTR) experienced by recipients?  

Non-hemolytic transfusion reactions are relatively common, especially among hematology patients, 

with median reported rates for FNHTR of 4.6% for platelets and 0.33% for RBCs.36 This type of 

transfusion reaction seems to occur in particular with platelet transfusions but also with erythrocytes. 

We want to determine the association of (febrile) non-hemolytic reactions with season and with 

certain donor characteristics (age, sex, blood group, donation frequency). Donation frequency for 

example is hypothesized to affect iron storage, and might also influence patient outcomes. The 

primary outcome is risk of non-hemolytic transfusion reactions. Secondary outcomes are: risk of 

infections, other transfusion reactions, survival and duration of hospitalization.”  

Furthermore, for Application 4 (Improve process efficiency) we changed the example which now also 

utilizes the donor recipient-link, p.8 l.37-p.9 l.8:  

“Is the current donor population sufficient to provide for more extensive blood group matching 

between donor and recipient?  

Transfusion safety might be improved by more extensive matching of donor and recipient blood 

groups. Linked data of donors and patients is necessary to obtain insight in the effect of preventive 

matching on the development of transfusion-induced clinically relevant alloantibodies. In an ongoing 

study, various matching strategies are implemented including more extended donor typing. The 

intention is to minimize reactions due to alloimmunization. The question that needs to be answered is 

whether the donor population is large enough and has sufficient variation in ethnic background to 

meet the demand for more specific blood products, and whether extended matching is cost-effective 

when looking at patient outcomes. The findings will impact the efficiency of the complete chain by 

providing information for the blood bank that allows adapting the size and composition of the donor 

base, reduces wastage of products and minimizes transfusion reactions.“  

 

 

“If the authors believe that blood use, benchmark of blood use, efficiency needs an infrastructure that 

includes the donor, this should be better explained as there are hundreds of studies about blood 

utilization that did not use such infrastructure (in my opinion, there is an important distinction between 

a national data warehouse of transfusion, versus a national data warehouse including donor AND 

recipients). It is possible that the authors wanted to do both, and yet the title is really about the donor-

recipient pair...”  

 

We thank the reviewer for this request for clarification. With PROTON II we aim to enable both 

benchmark of blood use and research on the recipient, as well as donor research, and especially the 

donor-recipient link. The advantage of having these donor and recipient data available and managed 

in one place centrally, is that it facilitates collaboration among researchers and between researchers 

and clinicians. Moreover, as we added to the Discussion p.10 l.9-10: :”the process of data validation 

needs to be performed only once, and everyone can benefit from this”. With our title “from donor to 

recipient” we do not only refer to the donor-recipient link, but also to the scope/range of our data 

warehouse.  
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2) “Page 6 Data quality: any reference regarding the quality of the data? If yes, this would be a great 

addition”  

 

We are working on a framework for validating data quality and this will be reported once finished. 

Although the blood bank data from 2010-2015 have already been included in our data warehouse, the 

data collection in the hospitals is still ongoing. It is therefore not yet feasible to establish data quality 

for a reasonably complete set, but a separate paper will follow on the validity of the data and how this 

is established.  

 

 

3) “Page 6: Indication for transfusion: I can't understand from the manuscript how the indication/main 

diagnosis will be extracted (what algorithm will be used or how it will be developed). Will it be from 

electronic medical records? Clinicians? How will it be validated? If this is by itself a different study, I 

would be specific about the fact that the exact methods for this isn't known yet. If it is known, I would 

give more details (or cite to a relevant paper if available).”  

 

Identifying the main indication for transfusion is indeed is a different study by itself. We have provided 

a short explanation of the development of the algorithm, p.6 l.22-27: “In order to facilitate the 

attribution of the main diagnosis (i.e. indication) for a transfusion, an automated algorithm will be 

developed for PROTON II. This algorithm will determine the most likely indication for transfusion in 

the case of multiple diagnoses and/or procedures per transfusion event. The algorithm will be 

developed based on expert opinion regarding the prioritization of diagnoses, and will be externally 

validated by transfusion experts. This is an ongoing project that will be reported on in future.”  

 

 

4) “Page 7: Framework blood supply chain: This comment is in relation to comment #1. I suggest 

being more specific regarding the donor-recipient objectives. We have an example as Goal 3, but 

what is the overarching goal to link donor-recipient apart from this study about post-transfusion 

hemoglobin levels?”  

 

The goal of linking donor-recipient information is that we can study the effect of donor and product 

characteristics (such as age, gender, donation frequency, duration of product storage) on patient 

outcomes (transfusion reactions, infections duration of hospitalization). We have provided more 

detailed examples in the Results section under Application 1 and 4 and clarified the overarching goal 

of obtaining insight in the donor-recipient in the Discussion (see our response to comment 1).  

 

 

5) ”I understand that the objective of the paper seems to be to describe the infrastructure. The authors 

however report 4 potential projects. I strongly suggest the authors to very briefly describe those 4 

projects in a slightly more structured way (rationale, design, analysis, discussion of strength, 

limitations and potential benefits). Are those 4 projects potential examples? Or planned projects?”  

 

We have expanded the examples a in the Results section (see under comment 1). These projects are 

merely examples, the number of projects imaginable are by far larger. The purpose of the paper is to 

illustrate the opportunities that are provided by the data warehouse.  

 

 

6) “I would give a bit more statistical details regarding the planned analyses (IE goal 2, multilevel by 

stratification? cluster analyses?; Goal 3, what type of regression? What type of measure of effect?)”  

 

We have added more detail regarding the statistical analyses. Regarding the Benchmarking Goal, p.8 
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l.31-34: “A multilevel random effects model might be specified with the following levels: hospital type, 

hospital, and patient. This allows estimation of the variation in blood use between hospitals compared 

to the variation within hospitals, while controlling appropriately for differences in patient 

characteristics. “  

Regarding the Risk factors Goal we have added the following, p.7 l.30-33: “By use of linear regression 

analysis, the average Hb yield in the recipient will be estimated as a function of the Hb level in the 

donor (at the time of donation) and storage time of the RBC unit, all as continuous variables.”  

 

 

7) “The author report that they will restrict the analysis to recipients of only one transfusion to estimate 

variation of Hb, which is a surrogate outcome, and will imply an important loss of power and of 

important data). Will the PROTONII data allow for more clinically relevant outcomes such as survival 

(after reading the discussion and from the figure, I see that it may be expanded to include survival, 

Page 9 line 19, and yet in the figure this seems to be included? This needs clarification)? If yes, the 

authors will have to consider multiple transfusions from multiple donors with multiple different 

characteristics (donor age, sex, ABO as stated by the authors). The modelling for such analyses is 

very complex and if the authors plan to conduct such analyses, I suggest stating it at the protocol 

stage and propose a brief analytical methods as it will strengthen future publication of such results (a 

priori planned analysis).”  

 

The PROTON II data will allow for analyzing both intermediate (Hb, hospitalizations) and direct 

outcomes (transfusion reactions, infections, mortality). The mortality outcome will indeed be linked to 

the data warehouse in the future, after the first data has been collected for first 15 hospitals (see p.10 

l.10-11). We agree that the modelling the effect of potentially multiple donor characteristics to one 

patient is an interesting issue, and think that there is not one single method to do this, instead we 

consider and might also report on several methods, as mentioned now on p.10 l.28-.31: “When 

patients have received multiple transfusions, we must take into account the potential for confounding 

in the analysis. Several analysis methods can be used, including restriction to certain cases and 

statistical correction using standardization or maximum likelihood methods” (for more information we 

refer to: Middelburg, R. A., Le Cessie, S., Briët, E., Vandenbroucke, J. P., & Van Der Bom, J. G. 

(2010). A solution to the problem of studying blood donor–related risk factors when patients have 

received multiple transfusions. Transfusion, 50(9), 1959-1966).  

 

 

8) “Can the authors provide an estimation of the sample size? (number of donors, number of 

recipients, number of tranfusions)”  

 

We have added to the Methods an estimate of the expected sample size, p.5 l. 40-p.6 l.6:  

“ […] a minimum sample of 15 academic and general Dutch hospitals is aimed for. Data collection 

starts from 2010 and will include future transfusions as well. The number of donors in our database is 

approximately 500,000, with 3,500,000 products issued by the blood bank covering the years 2010-

2015 (this is a nationally complete set). These products are linked to recipient data from the 

participating hospitals. Based on inclusion of 15 hospitals, we now estimate that the number of 

recipients in our data warehouse for the years 2010-2015 (including academic, teaching and general 

hospitals) will be 150,000, covering approximately 1,100,000 transfusions.”  

 

 

9) ”In the discussion, regarding the importance of the work, again when considering the title, I think 

the authors may consider to better explain how the inclusion of donors in such data warehouse will 

help regarding "transparency in quality of care, multiple parties may benefit from a continuous 

feedback structure. For the blood bank, PROTON II creates the possibility to enhance the safety of 

products, optimize stock management, and minimize wastage of blood products." For transfusion 
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researchers, this makes sense, but a general audience may fail to understand how it will reduce 

wastage, blood management, or even safety of transfusion (if the "how donor characteristics will be 

studied" is not reported in more details).”  

 

We thank the reviewer for this question and have made the potential of this research more explicit, 

(p.9 l.14-16): “By gaining more insight in donor and product risk factors for recipient outcomes, blood 

transfusions can be more tailored (minimizing the known risk factors) and unnecessary transfusions 

avoided, further diminishing transfusions reactions in patients.”  

 

 

10) “Conclusion: Here again, the authors conclude by focusing on blood utilization, benchmark, 

transfusion triggers, whereas the novelty of this infrastructure is the donor-recipient chain (the 2 other 

elements that are donor risk factors and recipient outcomes, changes in supply chain). If the 

infrastructure really allows to study transfusion outcome in relation to the donors and the manufacture 

characteristics, this needs to be clearer in the manuscript.”  

 

With the additions under comment 1 we hope to have highlighted the applications of linked donor-

recipient data. Also the Conclusion now states (p.10 l.34-38): “The PROTON II data warehouse 

contributes to the optimization of Dutch transfusion practice by enabling researchers to identify donor 

risk factors that affect recipients, monitor and benchmark the use of blood products both at national 

and international levels, and evaluate the effect of changes in the supply chain. This hopefully leads 

to optimally tailored transfusions and fewer transfusion reactions.”  

 

11) “Minor comment:  

Page 4: The author cite similar initiative in Canada (Chassé et al) and Sweden (Edgren et al). There 

is also the REDS-III initiative based in US who is building a similar infrastructure.”  

 

We thank the reviewer for pointing this out and have added this initiative, p.4 l.20-21:  

“The REDS-III program in the United States is currently constructing a similar blood donor and 

transfusion recipient database.”  

 

12) “Page 7 line 38: since the encryption key is not destroyed, the records are "de-identified", not 

anonymized”  

 

We have corrected this and replaced the word ‘anonymized’ for ‘de-identified, p.6 l.35.  

 

“I thank you for allowing me to review this important work and I look forward to review a revised 

version of this manuscript if it is deemed useful by the editor”  

 

We are grateful for this opportunity to improve our manuscript and would like to thank the reviewer for 

his contributions.  

 

 

Reviewer 2: Edward Murphy  

University of California San Francisco  

 

“This is a “Protocol” manuscript proposing to share the study design for a large national database 

linking blood donors, blood products and transfused patients in hospitals. Such research databases 

are becoming more important for health outcomes research relating to blood transfusion safety and 

efficacy. The Netherlands, with a national blood service and (presumably) a reasonable degree of 

coordination within their health system, has the potential to build an important resource which would 

allow research comparisons of findings compared to other countries which have or will soon have 
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similar databases, e.g. Sweden and Denmark, Canada, USA. Unfortunately, the manuscript as written 

does not go into sufficient methodologic detail to allow a full assessment, and reads more like a 

preliminary concept description than a detailed protocol. In particular, details about the methods for 

collecting the hospital data, timeframe, linkages between blood products and hospital encounters for 

the same patient, and description of statistical methodologies are somewhat superficial. In addition, 

the four proposed analyses are not developed well enough to make any judgment as to their 

feasibility.”  

 

We thank the reviewer for recognizing the importance of large transfusion databases, and pointing out 

the importance of this data warehouse also for the international community. We have provided a more 

detailed description of our methods with respect to:  

• The methods for collecting hospital data (see our answer under Comment 2, and Comment 8 from 

Reviewer 1)  

• The timeframe (see our response to Comment 2).  

• Linkages between blood products and hospital encounters for the same patient:  

We have added to the Discussion p.10, l.25-28 the following: “when patients are transferred from one 

hospital to another, they might appear in the data warehouse as two separate patients. This is 

impossible to avoid without a trusted third party, however we can estimate the potential impact by 

recording the frequency of patients being referred to other hospitals using the variable ‘destination 

after discharge’”  

• Description of statistical methods (see our answer under Comment 4).  

 

1) “P 4, Introduction, second paragraph: the REDS-III program in the United States is currently 

constructing a similar blood donor/blood product/transfuse patient database and ought to be 

referenced (Kleinman S. Transfusion. 2014 Mar;54(3 Pt 2):942-55).”  

 

We thank the reviewer for this suggestion and have added the REDS-III reference, p.4 l.20-21:  

“The REDS-III program in the United States is currently constructing a similar blood donor and 

transfusion recipient database.”  

 

2) “P 5, Materials and methods: what is the timeframe for the proposed database? What are the 

criteria for including a hospital and please give some preliminary information about hospitals that have 

agreed to participate The data to be collected from the hospitals (Table 2) lacks clinical detail and 

would be much improved by including vital signs, additional laboratory results and timestamps for all 

variables.”  

 

The timeframe is from 2010 up to now, with regular data refreshes planned to keep the data 

warehouse up to date. We have added to the Methods the estimated sample size for the 15 hospitals 

that are currently either included or in the process of delivering data (see Comment 8 from Reviewer 

1).  

 

We agree that vital signs can be very relevant for identifying patient groups. Information on vital signs 

is already available from some participating hospitals, and time stamps for measurements are 

included by default (mentioned now in the Note for Table 2). We have added the following sentence to 

the Discussion, p.10 l.2-3: “Additional data on vital signs (pulse, temperature and blood pressure) and 

laboratory parameters can also be included post-hoc, depending on the specific research.”  

 

3) “P 6, Indications for transfusion: An “automated algorithm” is proposed but no detail is given. This is 

an example of how the current proposal lacks specifics.”  

 

This is indeed a separate study that is currently ongoing. We have clarified this now in the manuscript, 

see Comment 3 from Reviewer 1.  
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4) “Pp 7-8: The study examples, although interesting, are similarly limited by a lack of detail and strike 

the reader as being preliminary in nature. Perhaps it would be better to focus on a single research 

question and go into much more detail about the specific variables to be utilize, analytic strategy, 

statistical methods, etc.”  

 

We thank the reviewer for this suggestion to limit our focus to a single question. As we aim to illustrate 

the opportunities that the data warehouse provide, we have maintained the examples for each of the 

four applications (formerly called Goals). However we have followed the advice in the sense that we 

have shifted the focus towards one application, namely determining risk factors within the donor-

recipient spectrum (see the additions to the manuscript under Comment 1 from Reviewer 1). 

Moreover we have added some details on the analyses, for this we refer to Comment 6 from 

Reviewer 1. 

VERSION 2 – REVIEW 

REVIEWER Michaël Chassé 
Université Laval, Quebec, Canada & Ottawa Hospital Research 
Institute, Ottawa, Canada 

REVIEW RETURNED 07-Apr-2016 

 

GENERAL COMMENTS Thank you for allowing me to review this new version of van Hoeven 
and Colleagues manuscript.  
 
I still have some concerns regarding the focus of this paper. First, in 
the abstract, this sentence  
 
"Still the question when and how much should be transfused in a 
specific patient population cannot be answered unequivocally. It is 
therefore important for donors, patients, doctors and hospitals to 
continuously monitor blood use." and also "This paper describes the 
design of the data warehouse, practical issues and challenges 
associated with its development, and clinical applications."  
 
is central to the intro, and yet it doesn't seem to be the main focus of 
this paper. Similarly, the first paragraph (except maybe the last 
sentence of that paragraph) raises problems that do not need a 
donor-recipient cohort.  
 
It is hard to understand right from the abstract/start of the reading 
what the paper will focus on. It is said that the creation of the data 
warehouse will be described (that I agree), but what about practical 
issues? Challenges? [a little bit in the discussion I admit, but since it 
is made it a central point in the abstract/objectives, shouldn't it be 
discussed in more details, how to address those challenges, and so 
on?] And then it is mentioned various clinical applications but I also 
have some concerns on how those are organized (see below).  
 
If the authors want to focus on both the donor-recipient link, but also 
blood utilization, this should be more explicit than what it is now. I 
don’t really see improvement from the first version regarding my first 
comment (mainly because of the intro). I suggest that the authors 
clearly and explicitly state the research question and objectives. Are 
the objectives to build the cohort and later find what to do with it (and 
how?) or was the creation of this infrastructure driven by a specific 
group of research questions? To better illustrate my confusion:  
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"In this project a data warehouse is developed that is intended for 
continuous storage, management and monitoring of transfusion 
data." and then the next line:  
 
"The overall objective is to gain insight in the blood transfusion chain 
in order to enhance a more safe and efficient transfusion practice, 
with the focus on identifying donor and product risk factors for 
recipients outcomes".  
 
This is vague and to perform all this would require very different 
analytical strategies (IE management of blood is a completely 
different analytical strategy than donor-recipient clinical outcome 
analyses).  
 
Such a large-scale project can clearly have different objectives, but 
to help the reader understand what the authors want to do with the 
PROTON II initiative, it would help to structure the objectives a little 
bit more. For example:  
 
------- Suggestion ------  
"The creation of the PROTON 2 infrastructure will allow the 
comprehensive study of transfusion the Netherland. The 4 aims of 
this initiative are:  
 
Aim 1: Donor-recipient studies  
Aim 2: Manufacture processes  
Aim 3: Blood utilization  
Aim 4: Recipient studies  
 
The successful completion of this cohort will enhance the safety of 
transfusion practices, provide [and so on...]  
 
To illustrate how the PROTON 2 initiative will help answer our four 
aims, we propose 4 example (pilot?) studies......"  
 
------- End ------  
 
Of course, I may be completely wrong regarding what the authors 
wish to achieve in publishing this paper, but if I am indeed wrong, I 
think that I may not be alone among readers to not completely 
understand.  
 
Later in the manuscript, I can provide many examples where we lose 
the focus. For example, in Application 1, authors discuss Hb level 
and the effect on recipients. Although we could argue that this is 
succinctly discussed (the added line doesn't tell much about how the 
authors plan to perform this analysis), the last sentence seems out 
of place as it is a totally different question, and answering that 
question would require a completely different method: "For further 
refinement we could also account for the age and gender of donor 
and recipient, and ABO/RhD match between blood donor and 
recipient".  
 
For the example question B, application 2... there is not enough 
info... I refer the editor and authors to my comment #5 in my first 
review: "I strongly suggest the authors to very briefly describe those 
4 projects in a slightly more structured way (rationale, design, 
analysis, discussion of strength, limitations and potential benefits)." I 
am not sure if it is relevant to provide a list of potential studies with 
embryonal methods that do not allow the reader to understand how 
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the PROTON 2 initiative can answer those questions. We know in 
the transfusion world that those questions are important. But what 
we really want to know when reading the paper is HOW the 
PROTON 2 initiative will help. From the provided data, I can only 
guess how (although I have some doubts/questions). Those doubts 
are present because of the lack of method description (again, I refer 
to my first review).  
 
Application 4, here again, info is lacking. An ongoing study is 
mentioned with insufficient details on what is being done (do you 
have a reference for it maybe? or some more data regarding the 
matching, outcomes....).  
 
My suggestion would be to focus on 1 study per aim, and provide a 
semi-structured approach (see above) on how PROTON II will 
answer that question.  
 
In conclusion, I believe that the PROTON II initiative is of 
importance. I appreciate the complexity of such an endeavor and I 
believe that it could be of interest to readers to understand the 
development of such an infrastructure. Also, the benefit of publishing 
such a protocol is to define a priori what will be performed and to 
enhance internal/external validity of these initiatives. Unfortunately, I 
believe that the manuscript needs to be more focused/structured (As 
stated in my first and second reviews). The research questions are 
clearly of interest but the reader can't understand how PROTON II 
will answer them. 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer(s)' Comments to Author:  

Reviewer: 1 Michaël Chassé  

Institution and Country: Université Laval, Quebec, Canada & Ottawa Hospital Research Institute, 

Ottawa, Canada  

Please state any competing interests or state ‘None declared’: None  

 

1. I still have some concerns regarding the focus of this paper. First, in the abstract, this sentence  

 

"Still the question when and how much should be transfused in a specific patient population cannot be 

answered unequivocally. It is therefore important for donors, patients, doctors and hospitals to 

continuously monitor blood use." and also "This paper describes the design of the data warehouse, 

practical issues and challenges associated with its development, and clinical applications."  

 

is central to the intro, and yet it doesn't seem to be the main focus of this paper. Similarly, the first 

paragraph (except maybe the last sentence of that paragraph) raises problems that do not need a 

donor-recipient cohort.  

 

Response 1: We thank the reviewer for this feedback. We have clarified the focus of the paper by 

rewriting significant parts of the Abstract. This now covers all four applications, to indicate the broad 

focus of the project already in the beginning of the manuscript. The Abstract starts with (p.2 l.4-8): 

“Blood transfusion has health related, economical and safety implications. In order to optimize the 

transfusion chain, comprehensive research data are needed. The Dutch Transfusion Data warehouse 

(DTD) project aims to establish a data warehouse where data from donors and transfusion recipients 

are linked. This paper describes the design of the data warehouse, challenges, and illustrative 

applications.”  
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Also, the Conclusion of the Abstract states (p.2 l.21-24): “These data have a broad range of 

applications, on the donor/production side, recipient studies on blood utilization and benchmarking, 

and donor-recipient studies, which ultimately can contribute to the efficiency and safety of blood 

transfusion.”  

 

Similarly, we have added the following sentence to the Introduction to incorporate the donor part and 

the donor-recipient link early in the text, p.4 l.12-14: “Importantly, transfusion policy not only concerns 

the timing and quantity of the transfusions, but also other characteristics of the blood product, the 

donor and the production process that might affect patient outcomes.”  

 

2. It is hard to understand right from the abstract/start of the reading what the paper will focus on. It is 

said that the creation of the data warehouse will be described (that I agree), but what about practical 

issues? Challenges? [a little bit in the discussion I admit, but since it is made it a central point in the 

abstract/objectives, shouldn't it be discussed in more details, how to address those challenges, and 

so on?] And then it is mentioned various clinical applications but I also have some concerns on how 

those are organized (see below).  

 

Response 2: We removed the part on the ‘practical issues’ from this sentence as we agree that this is 

not the main focus of the paper, and also because the challenges that we mention in the Methods and 

Discussion already cover practical issues. As mentioned above, we have changed the focus as 

follows, p.2 l.7-8: “This paper describes the design of the data warehouse, challenges, and illustrative 

applications.”  

 

Also, we expanded on the challenges associated with obtaining and processing large amounts of data 

in the Methods section on Data quality, p.6l.14-29:  

“Extracting and combining large amounts of data from electronic hospital and blood bank systems is 

challenging: often the data have to be split into different tables (e.g. by year, department or 

aggregation level), that afterwards have to be linked. In this process, errors can occur in the data, 

therefore validation of the data is very important. This starts with a uniform format and filters; we ask 

the participating centers to deliver the data in the same format for every update of the data.  

In order to check and improve data quality, the data warehouse will be validated on the following 

aspects: completeness, uniqueness, time patterns, uniformity and plausibility. Also, external 

concordance of the number of blood products issued by the blood bank and the products transfused 

by the hospitals is assessed as a validity check. In the Netherlands, the blood bank registers donor 

and product data in one system. In contrast, some of the hospital data such as diagnoses and clinical 

procedures are registered in more heterogeneous ways across hospitals and sometimes even across 

departments within a single hospital. This means that more time is needed to validate and harmonize 

the hospital data. Moreover, as every registration system is subject to updates and changes, each 

time new data are sent to the data warehouse, the additional content will have to be validated. We 

intend to publish the outcomes of the validation check or at least make them available for other 

researchers who use the data warehouse. “  

 

3. If the authors want to focus on both the donor-recipient link, but also blood utilization, this should be 

more explicit than what it is now. I don’t really see improvement from the first version regarding my 

first comment (mainly because of the intro). I suggest that the authors clearly and explicitly state the 

research question and objectives. Are the objectives to build the cohort and later find what to do with 

it (and how?) or was the creation of this infrastructure driven by a specific group of research 

questions? To better illustrate my confusion:  

 

"In this project a data warehouse is developed that is intended for continuous storage, management 

and monitoring of transfusion data." and then the next line:  
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"The overall objective is to gain insight in the blood transfusion chain in order to enhance a more safe 

and efficient transfusion practice, with the focus on identifying donor and product risk factors for 

recipients outcomes".  

 

This is vague and to perform all this would require very different analytical strategies (IE management 

of blood is a completely different analytical strategy than donor-recipient clinical outcome analyses).  

 

Such a large-scale project can clearly have different objectives, but to help the reader understand 

what the authors want to do with the PROTON II initiative, it would help to structure the objectives a 

little bit more. For example:  

 

------- Suggestion ------  

"The creation of the PROTON 2 infrastructure will allow the comprehensive study of transfusion the 

Netherland. The 4 aims of this initiative are:  

 

Aim 1: Donor-recipient studies  

Aim 2: Manufacture processes  

Aim 3: Blood utilization  

Aim 4: Recipient studies  

 

The successful completion of this cohort will enhance the safety of transfusion practices, provide [and 

so on...]  

 

To illustrate how the PROTON 2 initiative will help answer our four aims, we propose 4 example 

(pilot?) studies......"  

 

------- End ------  

 

Of course, I may be completely wrong regarding what the authors wish to achieve in publishing this 

paper, but if I am indeed wrong, I think that I may not be alone among readers to not completely 

understand.  

 

Response 3: We thank the reviewer for these suggestions and understand how the goals might seem 

confusing. We think it is important that we distinguish between different types of ‘goals’: First, the 

initial “overall” goal is to create a sound data warehouse. This data warehouse is not restricted to one 

predefined aim, but instead will support a broad range of potential research questions, which can be 

categorized into our four applications. Finally, of course the ultimate goal is to improve safety and 

efficiency in the transfusion chain. See p.5 l.10-23:  

“In this project a data warehouse is developed that is intended for continuous storage, management 

and monitoring of transfusion data, linking donor to recipient. This means that the DTD facilitates 

research on blood utilization in hospitals, but it also offers the unique opportunity to study donor and 

product risk factors for recipient outcomes and examine efficiency over the complete transfusion 

chain. Thereby the creation of the DTD infrastructure will allow the comprehensive study of blood 

transfusion in the Netherlands. The four main applications of this data warehouse are:  

1. Determine risk factors  

2. Predict blood products needed  

3. Benchmark blood use  

4. Improve process efficiency  

To illustrate how the DTD initiative will be used for these applications, we will propose four example 

studies. The successful completion of this cohort will contribute to the safety of transfusion practices, 

and provide insights that can improve efficiency in the complete blood transfusion chain. ”  
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Moreover, the conclusion of the Abstract is refocused, p.2 l.22-25:  

“These data have a broad range of applications, on the donor/production side, the donor-recipient 

link, recipient studies on blood utilization and benchmarking, which ultimately can contribute to the 

efficiency and safety of blood transfusion.”  

 

With this we implemented all modifications proposed by the reviewer, except for the proposed new 

formulation of the applications. The reason for this is that our research group has extensively 

discussed the most important applications of the data warehouse, and obtained consensus on the 

previously stated applications. We have slightly reformulated the goals and applications of the project, 

but in our view these are still the four applications for which the data warehouse is especially suitable. 

We hope the reviewer can appreciate the broad focus of our data warehouse and we made sure that 

this is evident from the beginning of the manuscript.  

 

4. A) Later in the manuscript, I can provide many examples where we lose the focus. For example, in 

Application 1, authors discuss Hb level and the effect on recipients. Although we could argue that this 

is succinctly discussed (the added line doesn't tell much about how the authors plan to perform this 

analysis), the last sentence seems out of place as it is a totally different question, and answering that 

question would require a completely different method: "For further refinement we could also account 

for the age and gender of donor and recipient, and ABO/RhD match between blood donor and 

recipient".  

 

Response 4A: Firstly, we decided to follow the reviewer’s advice to mention only one example study 

per application. As a result, the example quoted on Hb change is omitted in the final version.  

Secondly, to respond to the comment nonetheless: In this example we want to establish the causal 

effect of donor Hb on recipient Hb. In order to adjust for potential confounding of this effect by other 

factors that might also influence recipient Hb (such as age, gender and AB0-D match), we suggested 

to control for these factors in the model. This explains the last sentence.  

 

4. B) For the example question B, application 2... there is not enough info... I refer the editor and 

authors to my comment #5 in my first review: "I strongly suggest the authors to very briefly describe 

those 4 projects in a slightly more structured way (rationale, design, analysis, discussion of strength, 

limitations and potential benefits)." I am not sure if it is relevant to provide a list of potential studies 

with embryonal methods that do not allow the reader to understand how the PROTON 2 initiative can 

answer those questions. We know in the transfusion world that those questions are important. But 

what we really want to know when reading the paper is HOW the PROTON 2 initiative will help. From 

the provided data, I can only guess how (although I have some doubts/questions). Those doubts are 

present because of the lack of method description (again, I refer to my first review).  

 

Response 4B: We have tried to be more explicit regarding the analysis methods for Application 2 

(Predict future blood products needed), p.8, l.7-13:  

“Long-term data from 2010 up to the present will be examined for trends in blood use per product 

type. This information can be used to generate prognoses on the number of blood products needed in 

the future. Increasingly refined and specific predictions can be made by distinguishing between 

surgical and medical use of RBCs, as well as academic, teaching and general hospitals. Observed 

trends in de past will be extrapolated using a regression model. Furthermore, corrections for growth 

and ageing of the general population can be incorporated in the predictions of the amount of blood 

products demanded.”  

However, this paper is a protocol for the data warehouse and is not intended as a complete protocol 

for the four example studies. Given this purpose of the paper, we do not yet include all issues related 

to the designs, exact analysis protocol, and limitations of the example applications. This is to be 

addressed in more detail when these studies are developed further and are actually performed. 

Generally it can be said that the project will help answering those questions by providing the 
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necessary data.  

 

4. C) Application 4, here again, info is lacking. An ongoing study is mentioned with insufficient details 

on what is being done (do you have a reference for it maybe? or some more data regarding the 

matching, outcomes....).  

 

Response 4C: We have revised the section on Application 4 (Improve process efficiency), elaborated 

on the matching strategies and other factors that are taken into account when estimating the cost-

effectiveness of more extensive matching strategies, and added a reference, p.8 l.33 – p.9 l.3:  

“More extensive matching of donor and recipient blood groups (especially for ethnic minorities) would 

reduce the formation of red cell anti-bodies and ultimately also the risk of transfusion reactions. Data 

on donors and patients (which reflect the availability and consumption of blood and blood types) is 

used to obtain insight in the logistical requirements and limitations, costs and (health-)effects of 

various preventive matching schemes. In the ongoing BloodMatch study38, several scenarios for 

matching strategies will be evaluated. These scenarios vary in the extent of blood type matching 

between donor and recipient for specific patient groups, and its anticipated impact on transfusion 

complications, the size and composition of the red blood cell stocks in both the blood bank and 

hospitals, as well as the requirements for typing of the donor base in order to fulfill the demand for 

typed red blood cell units. The findings will allow balancing various aspects of the blood transfusion 

chain and therefore provide the means for a global optimization of matching strategies.”  

 

5. My suggestion would be to focus on 1 study per aim, and provide a semi-structured approach (see 

above) on how PROTON II will answer that question.  

 

Response 5: We agree that it is more clear to mention only one example study per application, 

especially given that these examples are primarily meant to be illustrative. Therefore the manuscript is 

now restricted to one example for each application (see also our Response in 4A).  

 

6. In conclusion, I believe that the PROTON II initiative is of importance. I appreciate the complexity of 

such an endeavor and I believe that it could be of interest to readers to understand the development 

of such an infrastructure. Also, the benefit of publishing such a protocol is to define a priori what will 

be performed and to enhance internal/external validity of these initiatives. Unfortunately, I believe that 

the manuscript needs to be more focused/structured (As stated in my first and second reviews). The 

research questions are clearly of interest but the reader can't understand how PROTON II will answer 

them.  

 

Response 6: We are grateful to the reviewer for commenting on this revision. We hope that we have 

answered all queries in sufficient detail and convincingly¬¬ motivated our choices. We believe that 

this paper succeeds in giving a clear description of what the building of such a data warehouse 

entails, which variables it contains, and how these are collected. The potential of the data warehouse 

is exemplified by four research questions that aim to be neither exhaustive nor extensive, but instead 

show the broad array of applications in all parts of the transfusion chain. 

VERSION 3 - REVIEW 

REVIEWER Michaël Chassé, MD, PhD, FRCPC 
Université Laval  
Department of Anesthesiology and Critical Care 

REVIEW RETURNED 17-Jun-2016 

 

GENERAL COMMENTS I commend the authors for considering my critical reviews of their 
work and I am satisfied with the new version they submitted. The 
analytical strategy of the 4 examples are not explained in detail but 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-010962 on 4 A

ugust 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


now that we can clearly understand the main focus of the paper I 
don't believe this is necessary.  
 
I am still a bit curious about their "automated algorithm" for indication 
for transfusion. I even wonder if this paragraph should not be 
completely removed as it raises more questions than it answers and 
it is not really the focus of this paper. If the authors decide to keep, is 
it possible to cite a reference on the methods used?  
 
I thank the editor for giving me the opportunity to review this work 
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