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VERSION 1 - REVIEW 

REVIEWER Adam Rose 
Staff Physician, Bedford VA Medical Center, Bedford, MA USA  
Associate Professor, Boston University School of Medicine 

REVIEW RETURNED 12-Jun-2014 

 

GENERAL COMMENTS The study examines the use of a computerized algorithm for 
management of VKA therapy, which suggests dose changes and 
follow-up intervals. Approximately 3,000 patients in New Zealand 
were managed using this algorithm, about 2/3 by pharmacists and 
1/3 by physicians. The main results are that very good control was 
achieved overall (73% TTR) but that pharmacists had better control 
than physicians (75% vs. 67%). This seems, upon further 
examination, to be due to the fact that physicians are more likely to 
override the doses suggested by the algorithm and also the follow-
up intervals suggested. The authors conclude that hewing more 
closely to the algorithm can improve patient outcomes.  
 
I fully agree with all of this, and in general the methods are 
appropriate, the results likely to be true, and the presentation is 
accurate.  
 
I do think the authors missed out on a whole bunch of articles that 
pertain to this issue. I will list them here; I suggest that the authors 
should read all of them and probably cite most, if not all of them. For 
the record, I am an author of 2 of these articles (Razouki, Rose), and 
I am emphatically not insisting that my articles be cited in particular.  
 
Kim, et al. Journal of Thrombosis and Haemostasis;8:101-6.  
 
Meier, et al. Journal of Thrombosis and Haemostasis;5:1332-4.  
 
Nieuwlaat, et al. Thrombosis and Haemostasis;108:1228-35.  
 
Razouki, et al. Journal of Thrombosis and Haemostasis;12:628-34.  
 
Rose, et al. Journal of Thrombosis and Haemostasis;10:590-5.  
 
Van Spall et al. Circulation;126:2309-16.  
 
I will refer to these articles in my review.  
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The abstract is good and does not need revision in my view.  
 
In the methods, the authors should state who funded the study, or 
that it was unfunded. Otherwise the methods section is generally 
good.  
 
In Table 1, the pattern seen is very similar to the Kim study, where 
closer adherence to the algorithm in terms of dosing was associated 
with less time below range above all else. In that study (and also in 
the Nieuwlaat study), best results were obtained with 90% 
adherence to the algorithm, which suggests that both groups in the 
present study could have improved further, as their adherence rates 
were 70% and 80% respectively.  
 
The observation that departures from the recommended dose mostly 
occurred with under-dosing for low INR values is a good one. See 
the Razouki paper, which addresses a very similar phenomenon, as 
well as the Rose paper (my paper). It seems likely that clinicians are 
inherently less uncomfortable keeping patients "low" than "high", 
whereas neither is ideal. This could relate to cognitive biases such 
as a fear of errors of commission, or else a phenomenon related to 
clinical inertia. Again, I am not insisting that the authors describe this 
phenomenon exactly as my group has done, they are free to 
disagree with our conclusions, but it seems likely that they have not 
read our work. They may wish to consider agreeing with our 
conclusions or else explaining why they disagree (which would also 
be OK with me as long as they have a clear thought).  
 
Throughout the paper, the authors use the rather confusing phrase 
"change the dose" to refer to the clinician overriding the 
recommended dose from the algorithm. I prefer that they use the 
term "override the recommended dose" throughout the manuscript, 
as "change the dose" to me means that the dose is changed at the 
visit from the previous dose. This language is confusing.  
 
IN Table 2, I note that the physicians were twice as likely to override 
the suggested dose by a large margin - 20% vs. 10%. This point is 
important and should be emphasized. That is, not only were the 
pharmacists dose-concordant 80% of the time, but the physicians 
used a very discordant dose 20% of the time, vs. 10% for the 
pharmacists.  
 
Table 3 is confusing in its present form. It seems that missed dose is 
being counted as a category of adverse event, which is not usual 
and does not make sense to me. In general, the presentation of 
results here is confusing. I would probably suggest to delete the 
missed doses part, as well as starting a new medication (also not an 
adverse event). Then, I might say what was the rate of bleeding, and 
of hospital admission, for doctors and pharmacists overall, and then 
divide those into 3 categories: 1) after underdosing, 2) after using 
the suggested dose, and 3) after overdosing. Note that the middle 
category is omitted from the manuscript at present. I would also like 
to see statistical comparisons of these proportions (e.g. chi-square). 
This could be a figure or a table.  
 
Tables 4 and 5 go together, and to me suggest that the average time 
to next test was similar between the 2 arms, but that the physician-
managed patients varied much more widely in this regard - as seen 
in the larger SE in Table 4 and also in Table 5. This may also relate 
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to the poorer control.  
 
In the discussion, the authors suggest that physicians may be more 
cautious about bleeding, having experienced it directly. I suppose 
this is plausible, but it seems more likely to me that the pharmacists 
are just better at following the algorithm, whereas the doctors are 
probably too smart for their own good. Also, since the pharmacists 
were only recently granted practice autonomy, they may not feel as 
empowered to depart from the algorithm, which as the authors show, 
may be a good thing.  
 
The discussion begins by saying that previous studies have not 
examined why clinicians override the algorithm, but the present 
study does not really address this specific question of why either. 
The present study does provide important information to be sure. 
But previous studies have also looked at the relationship between 
algorithm concordance and TTR - the ones I listed, in addition to the 
ones you already cited. One of these studies (Van Spall) has even 
related algorithm concordance to adverse events directly. Others of 
these studies have explored particular patterns of discordance with 
algorithm-recommended doses, especially the predominantly low 
pattern you describe here (Razouki, Rose). Of note, the Nieuwlaat 
study shows that computerized and paper algorithms perform 
similarly. Most of your citations have to do with computerized dose 
support only, but really the issue is systematic dosing vs. flying by 
the seat of your pants on some level. Whether the dose suggestions 
come from a computer or a paper algorithm may not matter as 
much. 

 

REVIEWER Peter MacCallum 
Barts and The London School of Medicine and Dentistry, London, 
UK 

REVIEW RETURNED 30-Jun-2014 

 

GENERAL COMMENTS In a retrospective audit of patients on warfarin being dosed with the 
assistance of computer decision support software, the authors report 
that clinicians (doctors and pharmacists) tended to override the 
software dosing algorithm when the INR was below the target range. 
This resulted in a tendency to underdose as reflected in the 
subsequent INRs remaining below the target range more often than 
when the algorithm was followed. Pharmacists deviated less often 
from the algorithm than doctors and achieved significantly better INR 
control.  
 
The paper is interesting and potentially more widely relevant to 
clinical practice given the increasing numbers of patients on 
warfarin, the difficulty in keeping the INR in the therapeutic range 
and the increasing use of decision support software.  
 
There are number of questions/comments that should be addressed.  
 
The software described is widely used in New Zealand, other 
software algorithms are used elsewhere. Can the findings be 
generalized to practice in other countries which use different 
software? What is the authors’ view?  
 
One possible explanation for the observation (partly addressed in 
the Discussion) that the doctors performed less well than the 

 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-2014-005864 on 2 S

eptem
ber 2014. D

ow
nloaded from

 

http://bmjopen.bmj.com/


pharmacists is that the patients dosed by the doctors differed from 
those dosed by the pharmacists, eg perhaps they had a higher 
bleeding risk so the doctors (would they have been selected rather 
than the pharmacists to look after such patients?) dosed more 
conservatively. Potentially this could bias the findings. Is it possible 
to give a broad demographic breakdown of the 2 groups eg by age, 
gender, indication for anticoagulation, bleeding history etc? Table 5 
is explained in the Discussion as showing evidence that the doctors 
had more complex or less adherent patients but could this be for 
organisational rather than clinical reasons?  
 
Although the authors show in table 4 similar overall testing intervals 
between the 2 clinician groups (are the differences significant or 
not?), is it possible to compare the recall intervals following low INRs 
in the 2 groups? In other words, is it possible the reason the INR 
remained lower at retesting following a subtherapeutic INR in the 
doctor group compared to the pharmacist group was that the doctors 
recalled such patients at a shorter interval so there wasn’t time for 
the INR to have corrected?  
 
Other comments:  
Not sure that table 3 adds value – maybe the information could be 
summarised in the text.  
 
Page 5 line 27 – “tended to reduce the dose” – wording here is 
confusing – presumably means reduce the dose compared to that 
recommended by the algorithm rather than actually reduce the dose 
in the presence of a subtherapeutic INR?  
 
It would be normal to comment on the findings in the Tables (eg 4 
and 5) in the Results section as well as putting the findings into 
context in the Discussion. 

 

REVIEWER David Keeling 
Oxford University Hospitals  
Oxford  
UK 

REVIEW RETURNED 02-Jul-2014 

 

GENERAL COMMENTS This is an excellent study in an important area and will give doctors 
an important insight into their behavior and how they might change 
this to improve anticoagulant control. It should encourage an 
improvement in an important area of clinical practice. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1.  
We are grateful to the reviewer for recommending a number of relevant publications which we found 
helpful. We have revised the discussion to address the importance of close adherence to an 
algorithm and made the point that this can be quite simple and does not need to be a computer based 
system. We have also included discussion on the phenomenon that clinicians tend to under  
dose patients when they deviate from the algorithm and propose that this may be due to the 
clinician’s inherent concern about bleeding. We have cited several of the quoted articles.  
 
Specific points  
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In the methods we have stated that the study was unfunded.  
 
We have changed the phrase “change in the dose “ to “over ride the recommended dose” where 
appropriate.  
 
We have modified table 3 and removed the data for “missed doses” and “new medication” and 
included data for bleeding and hospital admission for patients where the computer recommended 
dose was administered. We hope that this is a clearer format. We have compared the incidence of 
bleeding and hospital admissions using chi-squared test.  
 
We have expanded table 4 to include more patient demographics as suggested by another reviewer. 
We agree that table 4 and 5 go together but we believe they are easiest to understand if kept as 
separate tables.  
 
We have changed the sentence in the discussion from  
However no previous studies have looked in detail at how the clinicians use the software, in particular 
why they override the decision support software recommendations.  
To  
However no previous studies have looked in detail at how the clinicians use the software and to what 
extent they override the decision support software recommendations.  
 
Reviewer 2  
The reviewer raised the important question, can the findings be generalised to practice in other 
countries. We have made changes to the discussion to address the issue that the adherence to an 
algorithm is probably more important than the details of the algorithm itself (see above). Our 
computerised algorithm is a convenient way to manage patients and we would expect it to achieve a 
similar level of control if used in another country.  
The reviewer raises the important point that the difference in patient populations will have some 
influence on control. We have discussed this in the discussion and recognise that it is difficult to state 
to what extent the action of the users will affect control versus the influence of the different patient 
populations, but the action of the clinicians will definitely have some influence on control. As 
suggested by the reviewer we have included demographic details and information about the 
underlying reason for warfarin treatment. We were surprised how similar the two populations were.  
The reviewer raised the question that the difference in overall testing could be due to organisational 
rather than clinical reasons. We have briefly raised this in the discussion suggesting that the 
pharmacists adhere to protocol better than the doctors and agree with the reviewer.  
The reviewer also suggested that the reason for the lower INR results in the patients managed by the 
doctors could be due to earlier re-call. This is a valid point. We have not specifically looked at this, but 
the fact that the doctors give a dose below the computer recommended dose more than 50% of the 
time when the INR is low would suggest that the difference couldn’t all be due to earlier recall or we 
would expect to see a significantly lower testing interval in the patients managed by the doctors. The 
difference between the testing intervals are statistically significant at p<0.01, but this is predominantly 
due to the large numbers. The difference is less than a day and is probably not clinically significant.  
Specific comments.  
We have modified table 3 as suggested by another reviewer and hope it is of more value in the 
revised form.  
We have reworded the phrase “tended to reduce the dose” to “In a proportion of patients the doctors 
and pharmacists administered a dose lower than the computer recommended dose when the INR 
was within or below the therapeutic range with the most marked difference when the INR was below 
2.0 (figure 2)”.  
We have expanded table 4 and included reference to the table in the body of the results.  
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VERSION 2 – REVIEW 

REVIEWER Adam Rose 
Bedford VA Medical Center, USA 

REVIEW RETURNED 01-Aug-2014 

 

GENERAL COMMENTS The authors have responded adequately to the comments. I 
congratulate them on their fine work. 
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