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VERSION 1 - REVIEW 

REVIEWER Stefan Russmann 
Department of Clinical Pharmacology  
University Hospital Zurich  
Switzerland 

REVIEW RETURNED 11-Nov-2014 

 

GENERAL COMMENTS This manuscript presents a prospective proof of concept study on 
the development and evaluation of a CDSS (clinical decision support 
system) with integration into EHR (electronic health records) that 
aims to improve pharmacotherapy in patients in relation to impaired 
renal function. The development and the actual study were 
conducted in the setting of two Swedish primary health care centers, 
and the solution presented here had a focus on simplicity for users 
with attractive visual presentation of recommendations.  
 
The authors’ emphasis on simplicity and user-friendly EHR-
integration and interface, along with their close collaboration and 
communication with the prescribing physicians is a major strength of 
this study. The downside may be that the manuscript describes the 
study as a proof of concept and elaborates extensively on the “soft 
endpoints” of subjective appreciation of the physicians regarding the 
use of the renal function tool, whereas there is little information on 
some key “hard endpoints”, which would be of major interest to the 
reader. Specifically, one would be interested to learn in what 
proportion of patients a potentially inadequate pharmacotherapy with 
regard to renal function was identified, and in how many of those this 
was followed by a change in therapy such as dose adaptation or 
switch to an alternative drug. One would also like to know which 
were the most frequently involved specific drugs not adequately 
prescribed in patients with renal impairment. All this information 
would be able to evaluate the clinical relevance of the 
recommendations provided by the system and, if available, could be 
presented in one or two clearly structured tables.  
 
Overall I therefore find it somewhat difficult to rate this manuscript. If 
the study aim was to provide a scientifically sound evaluation of the 
new renal CDSS based on hard clinically relevant endpoints, then 
this goal is only partially achieved and more work is required. On the 
other hand, the authors may have deliberately limited this 
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manuscript to the description of the development and to a 
preliminary evaluation of the first implementation of their system, 
with a focus on user feedback. The authors also mention that they 
had “no evaluation of the effects on the prescribing” (but then again, 
next they mention that “this had been done earlier” without providing 
a reference). Once this is accepted and expectations are therefore 
not too high, one could justify a publication of this proof of concept. 
The development of such systems must certainly be encouraged. It 
might look like an easy task at first glance, but one should not 
underestimate how difficult it is to develop and successfully 
implement such a system with effective improvement of prescribing 
in renal impairment. In that sense the authors are certainly making 
an important contribution to the development of renal CDSS.  
 
 
Specific comments  
 
1. In the abstract the research question could be more clearly 
defined under objectives and/or study design (the questions appears 
to be partially answered under “participants” by referring to three 
principles and then also under “main outcome measures” referring to 
outcomes that could be defined more specifically. (See also 
comments above, the reader should be informed more clearly what 
this study did and what the main objective was.).  
Furthermore, it may be misleading to state that “there is a paucity of 
tools to support pharmacotherapy of these patients at point-of-care”. 
Indeed, such systems appear to be mushrooming recently – but I 
agree in the sense that we are still waiting for a really good and 
efficacious system that is widely accepted by prescribers in primary 
care (or elsewhere).  
Likewise, the text under “design”, “interventions”, “main outcome 
measure” and “results” in the abstract is not sufficiently precise and 
informative.  
 
2. The discussion on the estimation of GFR could be extended. The 
authors make their point in favor of the CG-formula, but with their 
focus on simplicity and the fact that they noted missing body weight 
in a considerable number of patients, there are also arguments that 
speak in favor of the CKD-epi formula. Unless proven otherwise, one 
could hypothesize that the latter is sufficient in order to detect 
clinically relevant problems in patients with renal impairment. A more 
precise estimation of a drug’s patient-specific pharmacokinetics is 
limited by other unknown factors and variations anyway, and also 
the CG formula will not fully solve this problem.  
Furthermore, the authors report that in many instances there were 
no recent creatinine values available. Given that the authors 
correctly emphasize the high prevalence of renal impairment in 
patients above 65 years – does the system also generate an alert 
recommending creatinine measurement and GFR estimation if not 
available?  
 
3. In the introduction the authors refer to ref. 16 (PIrmohamed 2004), 
quoting that 95% of ADRs were of type A. In the given context on 
should realize that bleeding events made a major contribution to this 
number. What is the number of ADRs where impaired renal function 
was involved in this reference? Are there other references that 
quantified a lack of consideration of renal impairment in prescriptions 
in clinical practice, and the (adverse) consequences?  
 
4. A figure showing a flow-chart of the study design and main 
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outcome measuress might be helpful for the reader.  
 
5. Results: as mentioned above, if available, the reader might 
interested to know what proportion of analyzed prescriptions were 
evaluated as potentially problematic by the system, and what the 
most frequently involved specific drugs were (e.g. NSAIDs?). 
Furthermore, the Table 1 reports positive feelings of GPs regarding 
the use of the CDSS, but how often did they change their therapy in 
response to the system’s recommendations?  
 
6. In the discussion it is stated that “prescribers using our CDSS 
were not provided with an alternative recommendation”. In my 
clinical experience, acceptance of any intervention by clinical 
pharmacologists, may it be during personal ward rounds with 
prescribers or through CDSS, is highly dependent on our ability to 
provide a practical alternative recommendation. Could the authors 
comment on this topic and how this might affect the development of 
their system?  
 
7. The discussion specifically mentions hypoglycemic drugs as 
frequently involved in overrides. In my experience this mostly 
concerns metformin because of a discrepancy between the drug 
label and expert recommendations regarding its use in renal 
impairment. What recommendation does the authors’ system make 
in this case?  

 

REVIEWER Martin F. Fromm 
Institute of Experimental and Clinical Pharmacology and Toxicology  
Chair, Clinical Pharmacology and Clinical Toxicology  
Emil Fischer Center  
Friedrich-Alexander-University Erlangen-Nuremberg  
Fahrstr. Erlangen  
Germany 

REVIEW RETURNED 28-Jan-2015 

 

GENERAL COMMENTS This work addresses a clinically very important issue. The authors 
managed to integrate a CDSS for renal risk drugs in primary 
healthcare, which is a very challenging project. The underlying 
hypothesis is very valid and the results are clearly presented.  
Comments:  
1. I was not able to find information on the following issues, which 
might be interesting for the readers:  
A. For how many drugs did the authors enter information into the 
CDSS that a dosage reduction due to impaired kidney function is 
necessary or not necessary?  
B. A list on the drugs, which were included into the CDSS and for 
which dosage reduction were recommended would be helpful.  
C. In the case that not all drugs in the EHR were evaluated, did the 
GPs have a chance to see that so far no recommendation regarding 
renal function has been established in the CDSS? This might be 
relevant, since otherwise GPs might rely on the CDSS and think that 
no warning of the CDSS means always “you don’t have to worry 
about kidney function using this drug”.  
2. Regarding p. 9 b, Evidence-based short texts:  
A. Giving always correct dosing recommendations with regard to 
kidney function can be very challenging. Did the authors use a 
standardized procedure to come to “evidence-based” dosing 
recommendations in the same way for each drug. This is not clear to 
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me at present when reading this section and could be modified.  
B. Shouldn’t have the dosing recommendations regarding kidney 
function from the SPC have (in most cases) the highest priority?  
C. One could also face problems, if the SPC simply states “use with 
caution in patients with impaired kidney function”?  
3. Is it planned to include e.g. in the “Because” section a reference, 
so that the interested GP could track the basis for the dosing 
recommendation?  
4. How did the authors integrate complex SPC dosing 
recommendations into the CDSS, e.g. for apixaban, where the SPC 
recommends for the indication “atrial fibrillation” a lower dose of 
apixaban, if the patients have a serum creatinine ≥ 1.5 mg/dl (133 
umol/L), which are in addition 80 years or older or have a body 
weight below 60 kg? 

 

REVIEWER Petra Denig 
Clinical Pharmacy and Pharmacology, University Medical Center 
Groningen, The Netherlands 

REVIEW RETURNED 01-Feb-2015 

 

GENERAL COMMENTS No clear research question or objective is provided. The authors 
state that the aim of this study is to describe the concept of the 
“Renal CDSS” and the first evaluation of two pilot tests in primary 
healthcare. From this, it is not clear what the focus of the evaluation 
is, what is being tested?  
Moreover, the various steps/pilots/results presented are difficult to 
follow. Finally, it seems that the CDSS testing may be incomplete 
and/or somewhat outdated.  
 
Specific comments:  
The method section describes the development of the Renal CDSS 
in steps a-c, and evaluation in step d. Surprisingly, there the MDRD 
is introduced, and it is not clear whether/where the Renal CDSS 
provided both and what the value of the system now is (knowing that 
MDRD is increasingly being used).  
 
Furthermore, from the description in the methods section it is not 
clear which information is always provided as alert (push) and which 
can be actively retrieved (pull). On page 9, it says: the physician will 
get an automatic alerts with information as presented in Figure 2 
(which includes If, Why, Because). But on page 15 it is reported that 
446 times If, 53 Why and 30 Because triggers have been logged. 
What is the renal button mentioned in Table I? In the discussion, it 
becomes clear that this is a pull system only. In that case, it is 
relevant to test in how many cases the physicians did not retrieve 
information that could have been relevant.  
 
Also, it was not clear for which patients/period the alerts were 
retrieved. Were these the 221 patients from 1 PCH followed in 2007-
2008? Does this imply that the system was tested 7 years ago? I 
would expect that other applications/systems have become available 
since, and this system may have become less relevant? For 
example, in The Netherlands this type of CDSS (including renal 
advice) is available for all 3000 GP-practices making use of the 
NHGDoc system. In addition, information on kidney function is 
shared with pharmacies who can make dose adjustments.  
 
The test of acceptance described under d1. appears not to include 
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any formal or specified testing. It is not clear how many physicians 
were included nor how acceptance was defined. The same is the 
case for test of proof-of-concept described under d2. The abstract 
mentions 8 GPs in the proof-of concept; the text mentions 2 GPs in 
the first test and 7 in the second test.  
 
Furthermore, it is not clear whether the CDSS produced reliable and 
correct results. Some of the basic steps in CDSS development are 
not presented (Quality assurance, alpha testing, beta and clinical 
content testing). This has consequences for the ethics.  
 
In the results: What is the relevance of Renal function assessments 
at the second PHC? Not part of research aim/question.  
 
In the discussion: I do not understand that the function demanding a 
creatinine documented in the EHR was not possible. From the 
description I understood/assumed that the CDSS is linked to the 
EHR and retrieves all information from the EHR to calculate the 
eGFR and provide advice on medication. If this was not the case, 
the description needs to be changed throughout the manuscript.  
 
Many of the issues raised above are not (systematically) discussed.  

 

REVIEWER Robert Vander Stichlee 
Heymans Institute of Pharmacology, Ghent University, Belgium 

REVIEW RETURNED 03-Feb-2015 

 

GENERAL COMMENTS This is a report of qualitative assessment of the human interface of a 
Computer Assisted Decision Support System with regard to 
decreased renal function and impact on drug dosing in two primary 
health care Centres in urban Stockholm.  
Outcomes (GP satisfaction, GP willingness to continue use, and GP 
willingness to recommend) are not clearly announced in the 
methods, nor described in the results.  
The article is longer than the modest but important Original results 
warrant.  
The methodology to construct evidence-based advice on dosing to 
create specific alerts is not discussed, nor the approach to 
distinghuish between clinically and epidemiologically relevant 
messages, suitable for alert systems, and potential problems, 
discussed in exhaustive handbooks.  
 
The discussion on the best method of estimation of glomular 
filtration rate from plasma creatinine (and hence the three colour 
code visualisation) is poor, not very useful, and outdated. It is not 
correct that the parameter "weight" is not needed for the MDRD 
method, as "weight" is part of body surface calculation.  
 
Application of CDSS systems is only useful if the necessary 
parameters are present in the EHR. It is unclear, and unlikely in this 
application that the physician is warned in a systematic way that 
absence of alerts may be caused by absence of information.  
 
There is no critical discussion on the rather low prevalence of very 
low renal function (estimated by reliable methods which do not 
overestimated), which really impacts on drug elimination, and 
causes real problems for a limited number of drugs.  
It is important that physicians are aware of the limited number of 
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patients in their practice which really can pose pharmacological 
problems due to renal function, that these patients are adequately 
identified in the EHR with complete clinical parameters.  
 
Some discussion may be needed of the semantic interoperability 
problems posed by the diversity of proprietary systems of EHR 
which do not adhere to standards, or do not store data in open 
source format.  
 
The timeframe of this study is 2005-2008, which is rather old.  
 
The manuscript would gain from considerable shortening and focus 
on modest but focused objectives. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1  

 

Reviewer 1, comment 1  

This manuscript presents a prospective proof of concept study on the development and evaluation of 

a CDSS (clinical decision support system) with integration into EHR (electronic health records) that 

aims to improve pharmacotherapy in patients in relation to impaired renal function. The development 

and the actual study were conducted in the setting of two Swedish primary health care centers, and 

the solution presented here had a focus on simplicity for users with attractive visual presentation of 

recommendations.  

 

Answer to Reviewer 1, comment 1  

We thank the reviewer for this concise summary of the intention with our research.  

 

Reviewer 1, comment 2  

The authors’ emphasis on simplicity and user-friendly EHR-integration and interface, along with their 

close collaboration and communication with the prescribing physicians is a major strength of this 

study.  

Answer to Reviewer 1, comment 2  

We agree with this comment by Reviewer 1. We have tried our best to present the results of our work 

clearly in this major revision.  

 

Reviewer 1, comment 3  

The downside may be that the manuscript describes the study as a proof of concept and elaborates 

extensively on the “soft endpoints” of subjective appreciation of the physicians regarding the use of 

the renal function tool, whereas there is little information on some key “hard endpoints”, which would 

be of major interest to the reader. Specifically, one would be interested to learn in what proportion of 

patients a potentially inadequate pharmacotherapy with regard to renal function was identified, and in 

how many of those this was followed by a change in therapy such as dose adaptation or switch to an 

alternative drug. One would also like to know which were the most frequently involved specific drugs 

not adequately prescribed in patients with renal impairment. All this information would be able to 

evaluate the clinical relevance of the recommendations provided by the system and, if available, could 

be presented in one or two clearly structured tables.  

 

Answer to Reviewer 1, comment 3  

Our aim was to develop a model for advice on drug selection and drug dosage in patients with 

decreased kidney function that would actually be used in clinical practice. Simplicity and coordination 

with the prescribers were considered essential. Our ambition was to develop a system with high 

degrees of “easiness to use” and “perceived usefulness” (Abstract, page 4 line 20). Without “easiness 
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to use”, a CDSS, even including relevant advice for clinical practice, would not be used in busy 

primary healthcare centers. Our focus was therefore to receive an assessment of how the prescribers 

evaluated the CDSS. We intended to perform such a study as suggested, but it was not possible at 

the same time as we performed the “easiness to use”-study.  

We could not measure the proportion of analyzed prescriptions as potentially problematic by the 

system. The support is meant to be used at the moment of prescription. We could not record the 

consideration by the physician that a certain medication he intended to use should be given in 

reduced daily doses, or not at all. This was not part of the design of the study. With our system the 

prescriber can try various medications and doses to find the one that is most suitable. We have also 

added a flow-chart describing the development of the CDSS, Figure 1 (page 10, line 4).  

 

Reviewer 1, comment 4  

Overall I therefore find it somewhat difficult to rate this manuscript. If the study aim was to provide a 

scientifically sound evaluation of the new renal CDSS based on hard clinically relevant endpoints, 

then this goal is only partially achieved and more work is required. On the other hand, the authors 

may have deliberately limited this manuscript to the description of the development and to a 

preliminary evaluation of the first implementation of their system, with a focus on user feedback.  

Answer to Reviewer 1, comment 4  

Yes, in this first step we have deliberately limited the focus of this study as understood by the 

reviewer.  

Our focus was to develop a decision support function that was in line with needs of the prescribers, 

and easy to use in busy work. Unless this has been achieved no effect on prescribing can be 

expected. We have rewritten the aims of the study in the abstract (Page 4, line 3-11).  

 

Reviewer 1, comment 5  

The authors also mention that they had “no evaluation of the effects on the prescribing” (but then 

again, next they mention that “this had been done earlier” without providing a reference). Once this is 

accepted and expectations are therefore not too high, one could justify a publication of this proof of 

concept.  

Answer to Reviewer 1, comment 5  

We thank the reviewer for pointing this out. We have now clarified this by adding the reference by 

Chertow et al 2001, page 24, line 7. Others have also shown this (Field et al 2009)(Terrell et al 

2010)(Garg et al 2005) (Erler et al 2012) (Joosten et al 2013)(Cho et al 2013). These were all 

discussed in the following text, but we have added one more reference in the “Introduction”, page 8, 

line 9 (Tawadrous et al 2011), all providing data from earlier studies on the effects of CDSS on 

prescribing.  

 

Reviewer 1, comment 6  

The development of such systems must certainly be encouraged. It might look like an easy task at 

first glance, but one should not underestimate how difficult it is to develop and successfully implement 

such a system with effective improvement of prescribing in renal impairment. In that sense the 

authors are certainly making an important contribution to the development of renal CDSS.  

 

Answer to Reviewer 1, comment 6  

We thank the reviewer for appreciation of our work.  

 

Reviewer 1, comment 7  

Specific comments  

In the abstract the research question could be more clearly defined under objectives and/or study 

design (the questions appears to be partially answered under “participants” by referring to three 

principles and then also under “main outcome measures” referring to outcomes that could be defined 

more specifically. (See also comments above, the reader should be informed more clearly what this 
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study did and what the main objective was.).  

 

Answer to Reviewer 1, comment 7  

We thank the reviewer for this important comment. We have revised the abstract with a more clear 

description of the aims of the study. This section now reads:  

“Objectives  

To assess GPs experience from the implementation and use of a renal computerized decision support 

system (CDSS) for drug dosing, developed for primary healthcare, integrated into the patient´s 

electronic health record (EHR), and building on estimation of the patient’s creatinine clearance (ClCG) 

for essential drugs.  

Design  

Qualitative research design by a questionnaire and a focus group discussion.  

Setting and participants  

Eight GPs at two primary healthcare centres (PHCs).  

Interventions  

The GP at the first PHC, and the project group developed and tested the technical solution of the 

CDSS. The GP suggested additional drugs to be included in the drug list and advised improvements 

of the CDSS. Proof-of-concept was tested by seven GPs at the second PHC. They also participated 

in a group discussion and answered a questionnaire. A web window integrated into the EHR gave 

drug and dosage recommendations at various levels of ClCG. Each advice was according to three 

principles: If? Why? Because.  

Primary outcome measures:  

1. The GPs experience of “easiness to use” and “perceived usefulness”, based on loggings of use, 

answers from a questionnaire using a 5-point Likert scale, and answers from a focus group 

discussion.  

2. The number of patients with an estimation of ClCG before and after the implementation of the 

CDSS.  

Secondary outcome measures  

Estimated ClCG in patients 65 years and older.  

Results  

The GPs found the CDSS rapid, simple, and easy to use. They appreciated the automatic calculation 

of ClCG, otherwise too time consuming, the drug recommendations in relation to ClCG, and the 

possibility to test different doses if renal function changed. At the second PHC, the CDSS scored high 

on the Likert scale. All GPs wanted to continue the use of the CDSS and to recommend it to others. 

The number of patients with an estimated ClCG increased 1.6-fold.  

Conclusions  

Our CDSS was useful at the PHCs, particularly for the elderly patients, where decreased renal 

function is prevalent, and commonly overlooked. Our model, with focus on simplicity and visually 

presented advice, was appreciated and should be useful for other EHRs.”  

Reviewer 1, comment 8  

Furthermore, it may be misleading to state that “there is a paucity of tools to support 

pharmacotherapy of these patients at point-of-care”. Indeed, such systems appear to be 

mushrooming recently – but I agree in the sense that we are still waiting for a really good and 

efficacious system that is widely accepted by prescribers in primary care (or elsewhere).  

 

Answer to Reviewer 1, comment 8  

We have excluded the text from “Objectives” and changed the text in the “Introduction” page 8, line 4-

7:  

“The knowledge about how CDSS applications for rational pharmacotherapy should be designed and 

tested to be able to provide proof-of-concept documentation has increased during the last years.”  

We have also added a more informative sentence from page 8, line 7-9:  

“However, a CDSS for drug dosing in patients with impaired renal function, and implemented in 
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primary health care, was not present at the time when we started the development of our renal 

CDSS.”  

We have added two references, (Chertow et al 2001) and (Tawadrous et al), to this sentence. 

According to the latter review, covering studies about CDSS published between 1966 and 2010, none 

among 32 renal support systems was intended to be used in primary healthcare.  

 

Reviewer 1, comment 9  

 

Likewise, the text under “design”, “interventions”, “main outcome measure” and “results” in the 

abstract is not sufficiently precise and informative.  

 

Answer to Reviewer 1, comment 9  

We have revised the abstract to include the valuable comments from reviewer 1, 3 and 4 as 

presented in response to “Answer to Reviewer 1, comment 7”. We hope that our modified abstract is 

in line with the comments of the reviewers.  

 

Reviewer 1, comment 10  

The discussion on the estimation of GFR could be extended. The authors make their point in favor of 

the CG-formula, but with their focus on simplicity and the fact that they noted missing body weight in a 

considerable number of patients, there are also arguments that speak in favor of the CKD-epi formula. 

Unless proven otherwise, one could hypothesize that the latter is sufficient in order to detect clinically 

relevant problems in patients with renal impairment. A more precise estimation of a drug’s patient-

specific pharmacokinetics is limited by other unknown factors and variations anyway, and also the CG 

formula will not fully solve this problem.  

 

Answer to Reviewer 1, comment 10  

Most drugs have their recommendation on drug dosing based on pharmacokinetic studies, where 

GFR are expressed in mL/min. As Therapeutic Drug Monitoring (TDM) is rarely available in clinical 

practice, surrogate markers for drugs eliminated by the kidneys are being used, such as creatinine 

clearance. As stated in the Summary of Product Characteristics (SPCs) for many drugs, dose 

recommendations are commonly based on estimation of absolute creatinine clearance by the 

Cockcroft Gault equation. It is uncommon in SPCs that dose recommendations are based on the 

Modification of Diet in Renal Disease (MDRD) or the Chronic Kidney Disease Epidemiology Initiative 

(CKD-Epi) equations (in mL/min/1.73m2). If dosing by MDRD or CPD-Epi needs to be recalculated 

into absolute values, both information about body weight and height for the individual patient is 

required. After the introduction of the CDSS all GPs bought scales and significantly more patients 

were weighed. Our research group has shown that MDRD and CKD-EPI, gave higher eGFR than 

ClCG in the majority of elderly patients > 65 years, especially among elderly women (Helldén et al, 

2009, 2013).  

We have therefore extended the discussion about the estimation of renal function and the reason why 

we did chose not to use the MDRD formula, page 11, line 3-12 and in the discussion page 26, line 1-

23. In addition, we have added 6 references supporting our findings.((Wuyts et al 2003) (Melloni et al 

2008) (Golik & Lawrence 2008)(Delanghe & Speeckaert 2011)(Hudson et al 2015)(Eppenga et al 

2015).  

 

Reviewer 1, comment 11  

Furthermore, the authors report that in many instances there were no recent creatinine values 

available. Given that the authors correctly emphasize the high prevalence of renal impairment in 

patients above 65 years – does the system also generate an alert recommending creatinine 

measurement and GFR estimation if not available?  

 

Answer to Reviewer 1, comment 11  
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We were well aware that we may, in a specific patient, lack information about estimated creatinine 

clearance. Therefore, we included a grey colour code of the alert indicating that there is no estimated 

creatinine clearance available. When clicking this field, the CDSS inform that body weight and/or P- 

creatinine is missing or is older than the preset time (Figure 2C and 2D added to the manuscript). If 

so, the patient can be weighted, and a blood sample for P-creatinine can be drawn, or determined at 

the next visit. See also comment 10 about weight and height. We have clarified the role of the grey 

colour in the text, in the Methods section page 13, line 23, and page 14, line 1-2, in the revised 

manuscript.  

Reviewer 1, comment 12  

In the introduction the authors refer to ref. 16 (Pirmohamed 2004), quoting that 95% of ADRs were of 

type A. In the given context on should realize that bleeding events made a major contribution to this 

number. What is the number of ADRs where impaired renal function was involved in this reference? 

Are there other references that quantified a lack of consideration of renal impairment in prescriptions 

in clinical practice, and the (adverse) consequences?  

 

Answer to Reviewer 1, comment 12  

Thank you for this important comment! Reviewer 1 is correct. Pirmohamed et al has not specified the 

number of ADRs where impaired renal function was reported in their work. We have deleted the main 

part of the paragraph, page 9, line 6-10, and added the reference by Corsonello et al 2005 to already 

present references about the link between low renal function and ADRs, page 9, line 5-6.  

 

Reviewer 1, comment 13  

A figure showing a flow-chart of the study design and main outcome measures might be helpful for 

the reader.  

 

Answer to Reviewer 1, comment 13  

 

We have added a flow-chart showing the different steps in the development of the CDSS, the number 

of patients included, and the secondary outcome at PHC 2. See Figure 1. We appreciate this 

suggestion by the reviewer.  

 

Reviewer 1, comment 14  

Results: as mentioned above, if available, the reader might interested to know what proportion of 

analyzed prescriptions were evaluated as potentially problematic by the system, and what the most 

frequently involved specific drugs were (e.g. NSAIDs?). Furthermore, the Table 1 reports positive 

feelings of GPs regarding the use of the CDSS, but how often did they change their therapy in 

response to the system’s recommendations?  

Answer to Reviewer 1, comment 14  

Please see comment 3 above.  

 

Reviewer 1, comment 15  

In the discussion it is stated that “prescribers using our CDSS were not provided with an alternative 

recommendation”. In my clinical experience, acceptance of any intervention by clinical 

pharmacologists, may it be during personal ward rounds with prescribers or through CDSS, is highly 

dependent on our ability to provide a practical alternative recommendation. Could the authors 

comment on this topic and how this might affect the development of their system?  

 

Answer to Reviewer 1, comment 15  

 

We agree with the comment by Reviewer 1. However, the use of the CDSS is not a clinical 

pharmacological consultation, but a computerized support system to assist the GP in his clinical 

everyday handling of patients with reduced renal function when prescribing drugs.  
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We think that our CDSS gives freedom to the GPs to choose the optimal therapy based on the 

patient´s current clinical situation. In addition, the prescriber had always the possibility to contact us at 

the Department of Clinical Pharmacology for questions, comments, and suggestions for 

improvements, i.e. the type of clinical service that our department provide. We have added that, with 

references (33, 36), to page 24, line 8-10.  

 

A recent work by Hawyard et al 2013 (reference 4) has shown that the impact of alerts in decision 

support systems in clinical practice is limited if not adapted to the working process of the prescriber 

and for reflection. Their findings are in line with our results.  

 

Reviewer 1, comment 16  

The discussion specifically mentions hypoglycemic drugs as frequently involved in overrides. In my 

experience this mostly concerns metformin because of a discrepancy between the drug label and 

expert recommendations regarding its use in renal impairment. What recommendation does the 

authors’ system make in this case?  

Answer to Reviewer 1, comment 16  

We thank Reviewer 1 for this comment. We have followed the recommendations of the SPC that 

metformin should not be given to patients with creatinine clearance below 60 mL/min. We have 

clarified this by showing the result “Avoid” in Figure 2B.  

 

Reviewer 2  

 

Reviewer 2, comment 1  

This work addresses a clinically very important issue. The authors managed to integrate a CDSS for 

renal risk drugs in primary healthcare, which is a very challenging project. The underlying hypothesis 

is very valid and the results are clearly presented.  

Answer to Reviewer 2, comment 1  

We thank the reviewer for his appreciation of our work.  

 

Reviewer 2, comment 2  

Comments:  

1. I was not able to find information on the following issues, which might be interesting for the readers:  

 

Comment 2A. For how many drugs did the authors enter information into the CDSS that a dosage 

reduction due to impaired kidney function is necessary or not necessary?  

 

Answer to Reviewer 2, comment 2A:  

For 166 drugs. We have added this information in the Methods section (page 13, line 5).  

 

Comment 2B. A list on the drugs, which were included into the CDSS and for which dosage reduction 

were recommended would be helpful.  

 

Answer to Reviewer 2, comment 2B:  

We have added a list of the 166 drugs included in this pilot, Supplement I.  

 

Comment 2C. In the case that not all drugs in the EHR were evaluated, did the GPs have a chance to 

see that so far no recommendation regarding renal function has been established in the CDSS? This 

might be relevant, since otherwise GPs might rely on the CDSS and think that no warning of the 

CDSS means always “you don’t have to worry about kidney function using this drug”.  

Answer to Reviewer 2, comment 2C.  

The CDSS presented a line stating “X drugs on the drug list were not identified in the database. A 

 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-2014-006775 on 6 July 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/


reason could be that the drugs have been deleted from the Pharmacy drug register. These drugs are 

not controlled and are not shown in the “Renal button” list.”  

In addition, the pilot study was performed in close collaboration with the eight GPs. They had 

knowledge about the limited number of drugs in the CDSS and that the list was not complete. They 

could suggest new drugs to add to the list, and suggest changes to the drug database if they found 

that our advices were not in line with their experience.  

We have added the following sentence, page 13, line 5-7:  

“If a patient’s drug was not in the database, an alert appeared saying that the GP should see the 

SPC, or the Physician’s Desk Reference (PDR).”  

 

Reviewer 2, comment 3  

2. Regarding p. 9 b, Evidence-based short texts:  

A. Giving always correct dosing recommendations with regard to kidney function can be very 

challenging. Did the authors use a standardized procedure to come to “evidence-based” dosing 

recommendations in the same way for each drug. This is not clear to me at present when reading this 

section and could be modified.  

Answer to Reviewer 2, comment 3  

The base of literature was by the pioneer Dettli, lists written by Bennett in separate papers, in lists 

with comments in e.g. Avery´s Drug Treatment, in Aronoff et al: “Drug treatment in renal failure…” 

from the SPC, and from research at our institution, from our data base literature research system 

(Karolic) and from knowledge of drug pharmacokinetics and pharmacodynamics.  

Thus, we had a standardized procedure with the literature available and critically analyzed for each 

medication. This work was carried out by a specialist in renal medicine with specialist training in 

Clinical pharmacology (IOC= coauthor) and reviewed by two other experienced physicians (UB=Ulf 

Bergman (specialist in Clinical pharmacology) and AH= Anders Helldén (specialist in Clinical 

pharmacology and Nephrology). We have clarified the procedure for recommendations about drug 

selection and drug dosage in the Methods section, page 12, line 16-21.  

 

Reviewer 2, comment 4  

B. Shouldn’t have the dosing recommendations regarding kidney function from the SPC have (in most 

cases) the highest priority?  

 

Answer to Reviewer 2, comment 4  

B. The text from the SPC is always present as an alternative, as link from the blue coloured drug 

name in the advice window, as shown in Figure 2B. However, we believe that that information in the 

SPC is not always sufficient with vague recommendations on dosage.  

 

Reviewer 2, comment 5  

C. One could also face problems, if the SPC simply states “use with caution in patients with impaired 

kidney function”?  

 

Answer to Reviewer 2, comment 5  

C. The example by Reviewer 2 is a good example where we have added information about dosing of 

morphine and the importance of monitoring levels of active morphine metabolites, or the potentially 

neurotoxic acyclovir metabolite (CMMG), using TDM. Figure 2B is added to the manuscript and shows 

an example of a “Because” text on morphine and its metabolites.  

 

Reviewer 2, comment 6  

3. Is it planned to include e.g. in the “Because” section a reference, so that the interested GP could 

track the basis for the dosing recommendation?  

Answer to Reviewer 2, comment 6  

3. Our “Because” section involved references for a certain group of drugs. However, we could not 
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visualize this in Figure 2B.  

 

Reviewer 2, comment 7  

4. How did the authors integrate complex SPC dosing recommendations into the CDSS, e.g. for 

apixaban, where the SPC recommends for the indication “atrial fibrillation” a lower dose of apixaban, if 

the patients have a serum creatinine ≥ 1.5 mg/dl (133 umol/L), which are in addition 80 years or older 

or have a body weight below 60 kg?  

Answer to Reviewer 2, comment 7  

These drugs were not present when we developed the CDSS. We are confident that such an 

algorithm can easily be made for certain drugs.  

 

Reviewer 3  

 

Reviewer 3, comment 1  

General major comments:  

No clear research question or objective is provided. The authors state that the aim of this study is to 

describe the concept of the “Renal CDSS” and the first evaluation of two pilot tests in primary 

healthcare. From this, it is not clear what the focus of the evaluation is, what is being tested?  

Moreover, the various steps/pilots/results presented are difficult to follow. Finally, it seems that the 

CDSS testing may be incomplete and/or somewhat outdated.  

Answer to Reviewer 3, comment 1  

We have revised the presentation of aims and changed the main part of the Abstract and in the 

Methods section and emphasized that our conceptual work builds on defining the priorities of users 

assuring that the design of the decision support is simple and graphical to be useful in busy outpatient 

practices. The following outcomes have been added, page 10, line 3-11:  

“The development of the CDSS followed two steps; establishment of the concept, and proof-of-

concept (Figure 1).  

The primary outcomes were the following:  

1. The GPs experience of “easiness to use” and “perceived usefulness”, according to loggings, a 

questionnaire, and a focus group discussion.  

2. The number of patients 65 years and older with an estimation of ClCG before and after the 

implementation of the CDSS.  

Secondary outcome was estimated ClCG in patients 65 years and older.”  

These points have all been part of the manuscript. We have also included a flow-chart, describing the 

development of the CDSS and the evaluation of the renal function in the elderly at PHC 2, see Figure 

1.  

 

Reviewer 3, comment 2  

The method section describes the development of the Renal CDSS in steps a-c, and evaluation in 

step d. Surprisingly, there the MDRD is introduced, and it is not clear whether/where the Renal CDSS 

provided both and what the value of the system now is (knowing that MDRD is increasingly being 

used).  

 

Answer to Reviewer 3, comment 2  

We thank the reviewer for this comment. We have deleted the text about the MDRD calculations from 

the “Methods” section, page 14, line 9-13, in the “Results” section, page 18, line 11-12, but have 

mentioned about the method in the “Discussion”, page 26.  

 

Reviewer 3, comment 3  

Furthermore, from the description in the methods section it is not clear which information is always 

provided as alert (push) and which can be actively retrieved (pull). On page 9, it says: the physician 

will get an automatic alerts with information as presented in Figure 2 (which includes If, Why, 
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Because). But on page 15 it is reported that 446 times If, 53 Why and 30 Because triggers have been 

logged. What is the renal button mentioned in Table I? In the discussion, it becomes clear that this is 

a pull system only. In that case, it is relevant to test in how many cases the physicians did not retrieve 

information that could have been relevant.  

Answer to Reviewer 3, comment 3  

When opening the drug list (Figure 2A), the prescriber will automatically be given an estimation of 

creatinine clearance by number and colour code (meaning creatinine clearance 60-90 ml/min, 30-59 

ml/min and < 30 ml/min) from the “Renal button” (push). When pulling the button, Figure 2B will 

appear. For further information the physician may pull the “Show more ...” twice, but can also test 

dosing recommendations if the patient’s kidney function improves or decreases further.  

We had no means to see if the physician avoided retrieving information that may have been relevant, 

or if the physician already had the knowledge needed.  

It is obvious that many GPs were satisfied by the answer in “If”. Fewer wanted to know why, and the 

reason for this (pull).  

We thank the reviewer for pointing out the lack of information about the ”The Renal button”, i.e. the 

name we used for the CDSS when developed and implemented at the PHCs. A clarification have now 

been added at page 10, line 12.  

 

Reviewer 3, comment 4  

Also, it was not clear for which patients/period the alerts were retrieved. Were these the 221 patients 

from 1 PCH followed in 2007-2008? Does this imply that the system was tested 7 years ago? I would 

expect that other applications/systems have become available since, and this system may have 

become less relevant? For example, in The Netherlands this type of CDSS (including renal advice) is 

available for all 3000 GP-practices making use of the NHGDoc system. In addition, information on 

kidney function is shared with pharmacies who can make dose adjustments.  

Answer to Reviewer 3, comment 4  

This CDSS was the first of its kind. To our knowledge, a similar system for Primary Health Care was 

not present when we developed our CDSS. In addition, our CDSS is designed to be used at the “point 

of care” - at the time the prescription is generated.  

The first pilot at PHC 1 was developed during 2005-2006, including 143 patients. The patients were 

not followed thereafter. The proof-of-concept was tested at PHC 2 from May 2007 until May 2008 

including another 221 patients. We have added that in the flow chart, Figure 1.  

Most of the information concerns basic principles. Medication that has appeared later can easily be 

added to the CDSS.  

Also, this CDSS is designed to be used at the “point of care”- at the time the prescription is generated.  

Furthermore, we have done an extensive literature search, but have not found any studies presenting 

results from a renal CDSS in the Netherlands.  

 

Reviewer 3, comment 5  

The test of acceptance described under d1. appears not to include any formal or specified testing. It is 

not clear how many physicians were included nor how acceptance was defined. The same is the case 

for test of proof-of-concept described under d2. The abstract mentions 8 GPs in the proof-of concept; 

the text mentions 2 GPs in the first test and 7 in the second test.  

Answer to Reviewer 3, comment 5  

Thank you for pointing out the unclear figures about the participating GPs. It was 1 GP from the first 

PHC and 7 GPs involved in the second PHC centre. We have clarified this in the “Methods” section 

page 14, line 6 and 15-16, and included a flow-chart, Figure 1.  

The CDSS was developed at the first PHC in collaboration with the one GP, who had contacted us 

asking for a calculation of renal function and a CDSS. The test of acceptance at the end of the 

development was not formal. It answered the questions; “Does the CDSS answer your questions?” 

(more drugs were added during the work on the request of the GP). “Is it suitable for your patients and 

their drug treatment?” “Does the CDSS work fast enough?” (Which it did not at the beginning) We 
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have chosen not to include this in the manuscript in order to save space.  

At the second PHC the “usefulness” and “ease of use”, were used in the evaluation by three methods 

described in the manuscript, (data from logged files, questionnaire, and the focus group discussion) 

Abstract page 4, line 20-22.  

This evaluation was used as a first step because acceptance by the prescribers is a prerequisite for 

continued use.  

 

Reviewer 3, comment 6  

 

Furthermore, it is not clear whether the CDSS produced reliable and correct results. Some of the 

basic steps in CDSS development are not presented (Quality assurance, alpha testing, beta and 

clinical content testing). This has consequences for the ethics.  

Answer to Reviewer 3, comment 6  

Both the development part at PHC 1, and the proof-of-concept test at PHC 2, were supervised by a 

steering committee, including software technicians, clinical pharmacologists, internists, nephrologists, 

and a medically responsible physician. The latter had the ability to stop the project if deemed unsafe 

for the patients. Any deviation or problem was overlooked by the committee and taken care of. We 

have added this to page 10, line 19-23, in the Methods section.  

We agree with the reviewers that it is essential with formal evaluations as specified by the reviewer. 

Our working procedure as described above shows that we have considered several aspects raised by 

the reviewer.  

 

Reviewer 3, comment 7  

In the results: What is the relevance of Renal function assessments at the second PHC? Not part of 

research aim/question.  

 

Answer to Reviewer 3, comment 7  

We thank the reviewer for pointing this out. We have added a secondary objective, Abstract page 5, 

line 4.  

 

Reviewer 3, comment 8  

In the discussion: I do not understand that the function demanding a creatinine documented in the 

EHR was not possible. From the description I understood/assumed that the CDSS is linked to the 

EHR and retrieves all information from the EHR to calculate the eGFR and provide advice on 

medication. If this was not the case, the description needs to be changed throughout the manuscript.  

 

Many of the issues raised above are not (systematically) discussed.  

 

Answer to Reviewer 3, comment 8  

It is correct that the CDSS is linked to the EHR and retrieves information from the EHR to calculate 

eGFR. P-creatinine concentrations, if collected, are always present and saved in the EHR. However, 

for technical reasons it was not possible at this stage to save the estimated ClCG value in the EHR. 

We have further underlined this in the Discussion, page 23, line 23-25 and page 24, line 1-2.  

In our system (and in other similar systems) the ClCG value had to be included manually in the EHR. 

It is vital that this will be included into future CDSS systems.  

 

Reviewer 4, comment 1  

This is a report of qualitative assessment of the human interface of a Computer Assisted Decision 

Support System with regard to decreased renal function and impact on drug dosing in two primary 

health care Centres in urban Stockholm.  

Outcomes (GP satisfaction, GP willingness to continue use, and GP willingness to recommend) are 

not clearly announced in the methods, nor described in the results.  
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The article is longer than the modest but important Original results warrant.  

 

Answer to Reviewer 4, comment 1  

We thank the reviewer for his comments and suggestions for improvements. The outcome 

measurements are clearly described in the Methods and described in the Results section.  

 

Reviewer 4, comment 2  

The methodology to construct evidence-based advice on dosing to create specific alerts is not 

discussed, nor the approach to distinguish between clinically and epidemiologically relevant 

messages, suitable for alert systems, and potential problems, discussed in exhaustive handbooks.  

 

Answer to Reviewer 4, comment 2  

As stated in the Methods section b. Evidence-based short texts (page 12), our drug database was 

built on dosing advices from exhaustive handbooks, such as e.g. Dettli, Aronoff, Bennett, published 

articles, the SPCs, clinical experience, and results from our TDM database. We used the same 

methodology for creating the dosing advices as we always have used when creating our other drug 

databases, such as our interaction database SFINX (www.janusinfo.se) or Drugline 

(www.drugline.se)( Böttiger et al, 2009, Alvan et al 2013, Alvan, Öhman & Sjöqvist 1983). We have 

now included this in the Methods section: b.Evidence-based short texts: “with a fixed protocol”, page 

12, line 20-21.  

In patients 65 years and older, we found creatinine clearance below 60 ml/min in 87% and 92% of the 

patients, respectively, (epidemiology), a level clinically relevant for drug dosing of renal risk drugs, 

with a significantly lower clearance in women Results, page 21, line 7-8. The clinically relevant 

messages are important in this system to be used in a busy practice.  

 

Reviewer 4, comment 3  

The discussion on the best method of estimation of glomular filtration rate from plasma creatinine 

(and hence the three color code visualization) is poor, not very useful, and outdated. It is not correct 

that the parameter "weight" is not needed for the MDRD method, as "weight" is part of body surface 

calculation.  

Answer to Reviewer 4, comment 3  

We do not agree with the reviewer that Cockcroft and Gault is an outdated method. Our experience 

from large renal function studies on elderly patients, including studies using gold standard methods, 

have shown that the MDRD and the CKD-Epi equations in several cases result in higher eGFR 

values, and thus higher doses, than ClCG. We find it inappropriate, and potentially dangerous, to 

prescribe a full dose of drugs with high risk of adverse drug reactions to very old patients because 

MDRD and CKD-Epi results in a “normal” eGFR. Indeed, many articles have questioned the use of 

these newer formulas in the elderly (see e.g. reference 60 and 61).  

 

 

Reviewer 4, comment 4  

Application of CDSS systems is only useful if the necessary parameters are present in the EHR. It is 

unclear, and unlikely in this application that the physician is warned in a systematic way that absence 

of alerts may be caused by absence of information.  

Answer to Reviewer 4, comment 4  

We have now added Figure 2C and 2D to better describe alerts created when parameters are 

missing.  

The CDSS presented a line stating “X drugs on the drug list were not identified in the database. A 

reason could be that the drugs have been deleted from the Pharmacy drug register. These drugs are 

not controlled and are not shown in the “Renal button” list.”  

In addition, the pilot study was performed in close collaboration with the eight GPs. They had 

knowledge about the limited number of drugs in the CDSS and that the list was not complete. They 
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could suggest new drugs to add to the list, and suggest changes to the drug database if they found 

that our advices were not in line with their experience.  

We have added the following sentence, page 13, line 4-7:  

“However, if a patient’s drug was not in the database, an alert appeared saying that the GP should 

see the SPC, or the Physician’s Desk Reference (PDR).”  

 

Reviewer 4, comment 5  

There is no critical discussion on the rather low prevalence of very low renal function (estimated by 

reliable methods which do not overestimated), which really impacts on drug elimination, and causes 

real problems for a limited number of drugs.  

It is important that physicians are aware of the limited number of patients in their practice which really 

can pose pharmacological problems due to renal function, that these patients are adequately 

identified in the EHR with complete clinical parameters.  

 

Answer to Reviewer 4, comment 5  

We thank the reviewer for this comment. We identified that about 3 out of 4 patients in the two PHCs 

had a ClCG below 60 ml/min. In the second PHC, 7 % of the patients studied had a ClCG below 30 

ml/min. Dose adjustments are needed for renal risk drugs in patients with a creatinine clearance 

below 60 ml/ml. This is discussed at page 26.  

 

Reviewer 4, comment 6  

Some discussion may be needed of the semantic interoperability problems posed by the diversity of 

proprietary systems of EHR which do not adhere to standards, or do not store data in open source 

format.  

 

Answer to Reviewer 4, comment 6  

Thank you for this relevant comment. This is discussed on page 23, line 25, and page 24, line 1-2. 

Our CDSS was adopted for the EHR used at many PHCs in Stockholm.  

 

Reviewer 4, comment 7  

The timeframe of this study is 2005-2008, which is rather old.  

 

Answer to Reviewer 4, comment 7  

This CDSS was developed for GPs with GPs for whom there are few CDSS. Our aim was to make it 

easy to use by its visual colors for various levels of renal impairment and the short texts answering “if” 

the drug could be given, “why” dose reduction should be needed and the theory behind and 

references. This CDSS was the model for a later CDSS (Renbase).  

We decided to publish our data because we think that our CDSS experiences can be useful when 

designing other similar systems.  

 

Reviewer 4, comment 8  

The manuscript would gain from considerable shortening and focus on modest but focused 

objectives.  

 

Answer to Reviewer 4, comment 8  

We have addressed this issue previously in comments to other reviewers. We have reduced the 

number of words from 3977 to 3621, but have unfortunately not been able to shorten the manuscript 

more due to referee comments, requiring several specifications.  

 

   

Other changes made to the manuscript:  
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Page 16, line 3: The number of patients at PHC 1 has been corrected from 88 to 143. Data from the 

88 patients was used for internal calculations of the renal function, also including cystatin C. Because 

uncertainty about cystatin C measurements, we could only include 88 patients in the final 

assessment, but the correct number of patients were 143.  

In addition, we have added a recent reference supporting our statements about why the MDRD is not 

suitable for drug dosing in the elderly (Eppinga et al, reference #61). 

VERSION 2 – REVIEW 

REVIEWER Stefan Russmann 
University Hospital Zurich  
Switzerland 

REVIEW RETURNED 11-May-2015 

 

GENERAL COMMENTS The authors made a major effort to address the numerous reviewer 
comments as well as possible, and consequently the manuscript 
certainly improved. Many major limitations remain, but the authors 
present this study as a "proof-of-conceopt" or "report of their 
experience" in developing a renal CDSS for clinical practice, and 
they address major limitations. I don't think that further revisions can 
substantially improve the limitations and content, and the authors 
also did not produce a much shorter version of the manuscript as 
suggested by other reviewers. But given that in BMJ Open also the 
remaining concerns brought up by the reviewers are publicly 
available publication of this manuscript appears reasonable. The 
authors experience and findings could thus be shared among the 
scientific community.   

 

REVIEWER Martin F. Fromm 
Institute of Experimental and Clinical Pharmacology and Toxicology  
Chair, Clinical Pharmacology and Clinical Toxicology  
Friedrich-Alexander-University Erlangen-Nuremberg  
Germany 

REVIEW RETURNED 24-Apr-2015 

 

GENERAL COMMENTS The authors appropriatly adressed the my comments.   

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer 1  

The authors appropriatly adressed the my comments.  

 

Answer to Reviewer 1, comment 1  

We thank the reviewer for appreciation of our work.  

Reviewer 2  

The manuscript has greatly improved.  

 

Answer to Reviewer 2, comment 1  

We thank the reviewer for this comment. We have tried our best to follow the advice from the 

reviewers.  

Reviewer 2, comment 2  

Two basic remarks remain:  
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1. Formulation in abstract, aim of the study and conclusions still need to be trimmed down to the real 

focus of this article, namely the acceptance of a simple graphical interface for renal risk information in 

the EHR.  

 

SUGGESTION FOR POINT 1.  

 

Abstract Line 7 : they appreciated the automatic presentation of the CICG status upon opening the 

medication list, and the ability to actively lookup specific drug recommendations in two steps.  

 

Conclusion Line 13 Acceptance GPs of the simple graphical interface of this push and pull renal 

CDSS was high among the primary care physicians evalutating this proof-of-concept. The graphical 

model should be useful for further development of renal decision support systems.  

 

Conclusion in abstract and body text should be in line or not repeated.  

 

Answer to Reviewer 2, comment 2  

We thank the reviewer for these suggestions and have added the texts above in the Abstract, section 

Results and Conclusions, p 3, line 9 to 11 and line 18 to 20.  

Reviewer 2, comment 3  

2. The key elements of the graphical display need to be better explained in the flow of actions taken 

by the GP when prescribing.  

 

SUGGESTION FOR POINT 2  

 

When the GP opens the medication list, the "renal button" appears automatically in the Janus tool bar.  

The degree of renal function is presented in a colour code (green, yellow, red) according to the cut-off 

points of renal function. In case information is missing, a grey colour is displaced.  

The GP must then decide to click the "renal button" and is presented with a selection of drugs on the 

medicaiton list, for which dosing adjustment might be needed. For each of these drugs, a very short 

recommendation is given (if) automatically after the first click. An additional click is required to 

visualise each of the the following short texts (Why OR Because).  

In case, information is missing, clicking the gray colour 'renal button" will dislay an alert, indicating 

which information is missing or outdated, and indicating which drugs might be affected in case the 

information was available, with need for dose adjustments.  

 

Answer to Reviewer 2, comment 3  

 

We thank the reviewer for this valuable comment. We have changed the major parts of the text to 

Figure 2, page 31, line 6 to 21, and made some corrections:  

“An elderly woman’s list of medications integrated into the Janus window. When the GP opens the 

medication list, the "renal button" appears automatically in the Janus tool bar (A).  

Shown are also the buttons for drugs recommended in pregnancy, and in breastfeeding. The owl is a 

symbol for “the wise list” of basic recommended drugs in Stockholm. [3] The degree of renal function 

is presented in a colour code (white, yellow, red) according to the cut-off points of renal function. The 

GP must then decide to click the "renal button" and is presented with a selection of drugs on the 

medication list, for which dosing adjustment might be needed. Four drugs are shown: metformin, 

doxycycline, morphine, and oxazepam. For each of these drugs, a short recommendation is given 

(“If”) automatically after the first click (B). An additional click (“Show more”) is required to visualise 

each of the following short texts (“Why” or “Because”). The “Because” text also includes two 

references (1 and 2), but could not be shown in this figure. [65, 66] In case information is missing, 

clicking the gray colour 'renal button" will display an alert, indicating which information is missing (C), 

or outdated (D), and indicating which drugs might be affected in case the information was available, 
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with need for dose adjustments. GFR = creatinine clearance estimated according to the equation of 

Cockcroft & Gault, absolute values in mL/min. “  

 

MINOR POINTS:  

 

Reviewer 2, comment 4  

Is there a difference between the second primary outcome and the secundary outcome ?  

 

Answer to Reviewer 2, comment 4  

We agree that the second primary and secondary outcome overlap. We have changed the “Primary 

outcome” to “Outcome measures” in the Abstract, page 2, line 20, and deleted the “Secondary 

outcome” page 3, line 6 to 7, and in the Methods section, page 9, line 1.  

Reviewer 2, comment 5  

Article summary : line 15 16 (invert the order first the push reminder, then the pull short texts.  

 

Answer to Reviewer 2, comment 5  

We thank the reviewer for this comment and have changed the text according to the suggestion, page 

4, line 16 to 18.  

Reviewer 2, comment 6  

Key messages : keep only bullet 2 and 4  

 

Answer to Reviewer 2, comment 6  

We have deleted bullet 1, 3, and 5 according to the reviewer’s suggestion, page 4, line 20 to 21, and 

page 5, line 1 to 2, and line 4.  

Reviewer 2, comment 7  

P7 line 7-8: Aim still not in line with focus of the study:  

 

SUGGESTION: The aim of the studyy was to describe the key elementsof he design and graphical 

interface of a renal CDSS, calle "the renal button", and to evaluate the acceptance of this interface by 

the primary care physiicians.  

 

Answer to Reviewer 2, comment 7  

We have changed the aim of the study according to the reviewer’s suggestion, page 7, line 6 to 8.  

 

Reviewer 2, comment 8  

Methods and patients: structuring of this section is not logic. Outcome, background, key elements of 

the CDSS, methods of evaluation of acceptance (ease of use, perceived usefulness, would you 

contintue to use, would you recommend).  

 

Answer to Reviewer 2, comment 8  

We agree with the reviewer and have therefore moved the background section (page 8, line 3 to 14) 

to the beginning of the paragraph, but kept the rest of the structure.  

Reviewer 2, comment 9  

P9 line 7 to 11 : remove.  

 

Answer to Reviewer 2, comment 9  

We have deleted the above lines, page 9, line 21 to 22, kept the references, but moved them to page 

21, line 16 to 17. Consequently, the reference list has changed from reference 18 and forward.  

Reviewer 2, comment 10  

P 11 : line 8 to 11: "The technical structure ..... creatinine. remove.  

line 12-13: Thereby .... formula. Remove  

Answer to Reviewer 2, comment 10  
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We believe that these sentences give the readers valuable information about the development of the 

CDSS, but have changed the second sentence (page 11, line 22 and line 24).  

 

Reviewer 2, comment 11  

 

P12 : line 15 : three different levels of the CDSS : do you mean : 1. push level when opening 

medication list. 2 pull level when clicking the "info button" with automatic display of drugs affected and 

"if" section; and 3. An additional click for each of the types of short texts ('why' and "because").  

 

Answer to Reviewer 2, comment 10  

When opening the drug list, the Janus window with different information buttons appears, such as the 

Renal button (push level). By pulling the button three different levels (“If”, “Why”, and “Because”) are 

within reach by clicking “Show more” (pull). We have added that, page 11, line 24, and the text to 

Figure 2, page 31, line 7 and line 11.  

Reviewer 2, comment 11  

 

Check for 65+, more then 65 and equal to greater then 65 (also in flow chart).  

 

Answer to Reviewer 2, comment 11  

We have clarified “65 years and older”, page 3, line 4 and in the flow chart, Figure 1.  

 

Reviewer 3  

Reviewer 3, comment 1  

 

The authors made a major effort to address the numerous reviewer comments as well as possible, 

and consequently the manuscript certainly improved. Many major limitations remain, but the authors 

present this study as a "proof-of-conceopt" or "report of their experience" in developing a renal CDSS 

for clinical practice, and they address major limitations. I don't think that further revisions can 

substantially improve the limitations and content, and the authors also did not produce a much shorter 

version of the manuscript as suggested by other reviewers. But given that in BMJ Open also the 

remaining concerns brought up by the reviewers are publicly available publication of this manuscript 

appears reasonable. The authors experience and findings could thus be shared among the scientific 

community.  

Answer to Reviewer 3, comment 1  

We thank the reviewer for the appreciation of our effort to improve the manuscript. 
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