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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) A Pre-Post Intervention Study to Evaluate the Impact of Dose 

Calculators on the Accuracy of Gentamicin and Vancomycin Initial 

Doses 

AUTHORS Hamad, Anas; Cavell, Gillian; Hinton, James; Wade, Paul; 
Whittlesea, Cate 

 

VERSION 1 - REVIEW 

REVIEWER B Joseph Guglielmo 
University of California San Francisco, San Francisco, California 
USA 

REVIEW RETURNED 05-Dec-2014 

 

GENERAL COMMENTS General: The authors’ aim is to evaluate the impact of on-line dose 
calculators on the accuracy of gentamicin and vancomycin dosing in 
a large NHS teaching hospital. Their methodology involves a pre-
calculator retrospective analysis, followed two years later by a 
prospective post-calculator implementation analysis. While the 
authors’ results suggest that the accuracy of gentamicin and 
vancomycin prescribing improved with the use of the calculator, 
there are some questions regarding the methodology (see below) 
that should be answered.  
Specific:  
Page 7, lines 4-12 Background: The first paragraph needs a bit more 
specificity and clarification. While gentamicin is definitely a “narrow-
therapeutic index” antibiotic associated with substantial 
nephrotoxicity and sometimes irreversible ototoxicity (both cochlear 
and vestibular), I am not sure we can say the same about 
vancomycin. Vancomycin nephrotoxicity and ototoxicity are 
reversible; and it is not clear whether vancomycin-associated 
neutropenia is dose- or serum level-associated. I would suggest 
being more clear about the differences between these two agents, 
including dose-dependent toxicities.  
Page 8-21 Methods  
There are a number of questions regarding methodology that 
complicate the evaluation of the effectiveness of the calculator 
intervention. The methodology associated with selection of the pre-
calculator intervention group differs substantially from that 
associated with the post-calculator intervention group. The pre 
cohort was retrospectively identified and analyzed and involved 
patients who received gentamicin or vancomycin during an 8 month 
period (01/01/2011-31/08/2011). The mechanism by which these 
patients were identified was those patients in which a gentamicin or 
vancomycin serum level had been requested (as per page 12, line 
24-28). In contrast, the post cohort was prospectively identified via 
an electronic filter of all active antimicrobial prescriptions (i.e. not 
through serum levels) and over a 2 month period (01/06/2013-
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02/08/2013). Consequently, the differences in methodology may 
have resulted in very different patient (and prescriber) groups. If 
these patient groups differ because of the differing methodology, the 
subsequent results may have little to nothing to do with the 
calculator intervention.  
Page 9, Line 25: How many patients in both the pre and post groups 
were excluded because height and weight were not recorded?  
Results Pages 13-15: Did the authors assess any clinical outcomes, 
e.g. rate of aminoglycoside nephrotoxicity, in the pre-calculator era 
vs the post-calculator era?  
Results Page 13, Table 1: The demographic data in table 1 strongly 
suggests very different patient groups. As per the previous 
comments regarding the differing methods in patient selection, might 
the differences in Table 1, suggest that specialists in 
haematol/oncol, critical care were more likely to use gentamicin and 
vancomycin level monitoring (and medicine to be less likely?)?  
Discussion: Page 15-21: The discussion can be considerably 
shortened and still provide ample opportunity to reflect upon the 
authors’ results and ultimate impact on patient care. 

 

REVIEWER Aubron Cécile 
Hôpital de Brest France 

REVIEW RETURNED 25-Jan-2015 

 

GENERAL COMMENTS Hamad et al describe the benefit of clinical decision support on the 
appropriateness of gentamicin and vancomycin initial doses against 
local guidelines. The study concept is of great importance as 
inappropriate doses of gentamicin and vancomycin are frequent and 
are associated with adverse effects. The manuscript is well written.  
However, this study suffers a numerous of limitations, mainly in its 
methodology, that need to be addressed to improve the manuscript.  
 
 
Major comments  
1) The selection of patients is very confusing and requires 
clarification. A flow chart including the number of patients treated 
with gentamicin and vancomycin (or screened for the study), those 
of patients eligible for the study, and those included in the analysis, 
for both, pre and post intervention study periods is required. Without 
this information, the bias associated with patients’ selection can’t be 
assessed. In the same way, without such flowchart, the section 
“inclusion/exclusion criteria” does not appear useful.  
The paper should clearly report how many patients of the study and 
overall were treated before and after the CDS implementation, how 
many were eligible, how many were evaluated in each study group.  
 
2) The authors need to provide when exactly the CDS has been 
implemented. There are of around 2 years between the “pre” and the 
“post” periods. Many changes influencing prescription practices may 
have happened in this 2-year period and may impact on the results.  
 
3) It seems that the evaluation of the CDS is just straight after its 
implementation. If that is correct, authors should either repeat same 
evaluation a few months later to demonstrate that the benefit of CDS 
is (or not) prolonged, or discuss this point in the limit section.  
 
4) Study outcome: plasma level appropriateness (or clinical 
outcome) would have been more relevant. This limitation should be 
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discussed and stated in the conclusion.  
 
5) Although, there were many “hits” on the CDS, there is no way to 
know if that hits corresponded to dose calculations. The described 
effect may also result of an increase in clinicians awareness of the 
importance to apply guidelines.  
 
6) The number of patients in each subgroup (obese, elderly, renal 
impaired) is required to assess the power of such subgroup analysis.  
 
7) Table 1: Information regarding the BMI distribution in the study 
groups and those of creatinine clearance are missing, while ethnicity 
data is dispensable.  
 
8) The conclusion should clearly state the limitations of the study 
and the need for evaluating a prolonged effect of the CDS and to 
determine the association between its use and improvement of 
plasma levels and /or clinical centred outcomes.  
 
 
9) In the abstract: the results section should mention the timelines of 
cases selection, CDS implementation, and CDS evaluation.  
10) In the highlighting points: two main limitations of the study are 
missing, they include: 1) the absence of clinical and/or 
pharmacodynamic outcomes and 2) the absence of estimation of the 
impact of the CDS a long time after its implementation.  
 
Minor comments  
The Cockroft Gault method is not the most accurate to calculate 
Clcreatinine. Authors should comment on it.  
Page 17, the sentence from row 10 to 15 is not easy to understand.  
Page 18, authors should detail whether the association reported by 
Fuller et al between vancomycin overdose and adverse effects was 
independent. 

 

VERSION 1 – AUTHOR RESPONSE 

* Reviewer B Joseph Guglielmo comments:  

 

- Background, Page 7, lines 4-12: The first paragraph needs a bit more specificity and clarification. 

While gentamicin is definitely a “narrow-therapeutic index” antibiotic associated with substantial 

nephrotoxicity and sometimes irreversible ototoxicity (both cochlear and vestibular), I am not sure we 

can say the same about vancomycin. Vancomycin nephrotoxicity and ototoxicity are reversible; and it 

is not clear whether vancomycin-associated neutropenia is dose- or serum level-associated. I would 

suggest being more clear about the differences between these two agents, including dose-dependent 

toxicities.  

 

Changed to:  

The main side effects of gentamicin are dose-related and they include nephrotoxicity and irreversible 

ototoxicity while the main side effects of parenteral vancomycin, not necessarily dose-related, include 

nephrotoxicity, normally-reversible ototoxicity, and blood disorders including neutropenia.  

 

- Methods, Pages 8-21: There are a number of questions regarding methodology that complicate the 

evaluation of the effectiveness of the calculator intervention. The methodology associated with 

selection of the pre-calculator intervention group differs substantially from that associated with the 

post-calculator intervention group. The pre cohort was retrospectively identified and analyzed and 
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involved patients who received gentamicin or vancomycin during an 8 month period (01/01/2011-

31/08/2011). The mechanism by which these patients were identified was those patients in which a 

gentamicin or vancomycin serum level had been requested (as per page 12, line 24-28). In contrast, 

the post cohort was prospectively identified via an electronic filter of all active antimicrobial 

prescriptions (i.e. not through serum levels) and over a 2 month period (01/06/2013-02/08/2013). 

Consequently, the differences in methodology may have resulted in very different patient (and 

prescriber) groups. If these patient groups differ because of the differing methodology, the 

subsequent results may have little to nothing to do with the calculator intervention.  

 

This sentence was added in the discussion:  

As prospective data collection was the ideal method to collect data pre- and post-calculator, the use 

of a retrospective method to collect data and a different source to identify pre-calculator patients (i.e. 

Microbiology database) was considered a limitation of this study.  

 

And this was added at the end of the same paragraph:  

The Microbiology database was the only source available to retrospectively identify patients 

prescribed gentamicin and vancomycin.  

 

- Methods, Page 9, Line 25: How many patients in both the pre and post groups were excluded 

because height and weight were not recorded?  

 

A flow chart (Figure 1) was created and it answers this question.  

 

- Results, Pages 13-15: Did the authors assess any clinical outcomes, e.g. rate of aminoglycoside 

nephrotoxicity, in the pre-calculator era vs the post-calculator era?  

 

Discussed in the response to comment no.4 from the other reviewer.  

 

- Results, Page 13, Table 1: The demographic data in table 1 strongly suggests very different patient 

groups. As per the previous comments regarding the differing methods in patient selection, might the 

differences in Table 1, suggest that specialists in haematol/oncol, critical care were more likely to use 

gentamicin and vancomycin level monitoring (and medicine to be less likely?)?  

 

This was mentioned in the limitations:  

“There were some differences in demographics pre- and post-calculators including patient gender in 

the gentamicin group, BMI and CrCl in the vancomycin group, and prescriber specialty in both groups. 

These differences are probably due to the different data collection methods used, but it is not 

anticipated that they affected the overall results.”  

 

And a justification has now been added:  

The comparison between high risk and non-high risk patients showed that age, weight, and renal 

function did not affect the dosing accuracy. In addition, the differences in specialty rates are unlikely 

to have affected the overall outcomes because the number of correct doses in the specialty with the 

highest number of patients (Haematology/Oncology in the gentamicin group and Medicine in the 

Vancomycin group) was higher post-calculator, although the overall proportion of doses was higher or 

similar pre-calculator.  

 

- Discussion, Pages 15-21: The discussion can be considerably shortened and still provide ample 

opportunity to reflect upon the authors’ results and ultimate impact on patient care.  

 

Some sentences in the discussion were removed and others were shortened.  
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* Reviewer Aubron Cécile comments:  

 

- 1) The selection of patients is very confusing and requires clarification. A flow chart including the 

number of patients treated with gentamicin and vancomycin (or screened for the study), those of 

patients eligible for the study, and those included in the analysis, for both, pre and post intervention 

study periods is required. Without this information, the bias associated with patients’ selection can’t be 

assessed. In the same way, without such flowchart, the section “inclusion/exclusion criteria” does not 

appear useful.  

The paper should clearly report how many patients of the study and overall were treated before and 

after the CDS implementation, how many were eligible, how many were evaluated in each study 

group.  

 

A flow chart (Figure 1) was added to the Methods.  

 

- 2) The authors need to provide when exactly the CDS has been implemented. There are of around 2 

years between the “pre” and the “post” periods. Many changes influencing prescription practices may 

have happened in this 2-year period and may impact on the results.  

 

The exact date was added to Methods, Calculator implementation section: On 1st September 2011, 

the calculators were first…  

 

It was mentioned in the Discussion:  

“especially as no other proactive initiatives to improve gentamicin and vancomycin dosing took place 

during the same period. In addition, gentamicin and vancomycin dosing guidance was the same pre- 

and post-intervention.”  

 

- 3) It seems that the evaluation of the CDS is just straight after its implementation. If that is correct, 

authors should either repeat same evaluation a few months later to demonstrate that the benefit of 

CDS is (or not) prolonged, or discuss this point in the limit section.  

 

This sentence was added at the end of Discussion:  

As the post-calculator phase was conducted directly after completing the calculators’ implementation, 

the dosing accuracy and calculators’ usage should be reassessed after 12-24 months to evaluate the 

long-term impact of the calculators.  

 

- 4) Study outcome: plasma level appropriateness (or clinical outcome) would have been more 

relevant. This limitation should be discussed and stated in the conclusion.  

 

This was added at the last paragraph of Discussion:  

Since this study focussed on identifying the accuracy of prescribing gentamicin and vancomycin initial 

doses according to an evidence-based guideline, it did not assess The difference in patient clinical 

outcomes between pre- and post-calculator doses (e.g. correct serum level, treatment-success rate). 

The aim of treatment with these drugs is to administer safe initial doses to ensure prompt, effective 

treatment of potentially life-threatening infections while minimising the risk of toxicity. Ensuring first 

doses are accurately calculated is the first stage of safe, effective treatment. The assessment of 

serum levels after subsequent doses to exclude toxicity, and resolution of infection are subject to 

many patient and process variables and were beyond the scope of this study. However, further work 

would be needed to assess the direct impact of this intervention on patient clinical outcomes.  

 

This point has been added to the conclusion (in reply to point 8 below)  

 

- 5) Although, there were many “hits” on the CDS, there is no way to know if that hits corresponded to 
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dose calculations. The described effect may also result of an increase in clinicians’ awareness of the 

importance to apply guidelines.  

 

This part was added to the 2nd sentence in the paragraph starting with “One limitation of this 

study…”:  

and so further work should be undertaken to link visits to these calculators to actual patient dosing.  

 

- 6) The number of patients in each subgroup (obese, elderly, renal impaired) is required to assess 

the power of such subgroup analysis.  

 

Changed to:  

No significant differences in the rate of gentamicin correct doses before and after the calculator 

implementation were found between elderly (14, 31.1% & 31, 68.9%) and non-elderly (61, 40.7% & 

89, 59.3%) patients (P=0.248), patients with (13, 35.1% & 24, 64.9%) and without (62, 39.2% & 96, 

60.8%) renal impairment (P=0.644), or obese (17, 43.6% & 22, 56.4%) and non-obese (58, 37.2% & 

98, 62.8%) patients (P=0.462). There were also no significant differences in the rate of vancomycin 

correct regimens before and after the calculator between elderly (9, 38.9% & 24, 61.1%) and non-

elderly (28, 27.3% & 44, 72.7%) patients (P=0.247), patients with (6, 46.2% & 7, 53.8%) and without 

(31, 33.7% & 61, 66.3%) renal impairment (P=0.379), or obese (5, 20.0% & 20, 80.0%) and non-

obese (32, 40.0% & 48, 60.0%) patients (P=0.068).  

 

- 7) Table 1: Information regarding the BMI distribution in the study groups and those of creatinine 

clearance are missing, while ethnicity data is dispensable.  

 

BMI and CrCl information are now included in Table 1.  

 

- 8) The conclusion should clearly state the limitations of the study and the need for evaluating a 

prolonged effect of the CDS and to determine the association between its use and improvement of 

plasma levels and /or clinical centred outcomes.  

 

These sentences were added:  

However, this study did not assess the long-term impact of the calculators and their clinical outcomes. 

Therefore, further work is needed to evaluate the prolonged effect of these calculators and to 

determine the association between their use and improvement of clinical outcomes.  

 

- 9) In the abstract: the results section should mention the timelines of cases selection, CDS 

implementation, and CDS evaluation.  

 

Duration of pre-intervention collection data was added:  

Random samples of gentamicin and vancomycin initial doses administered during the 8 months 

before implementation...  

Unfortunately, there is no room for the other timelines due to the abstract word limit. However, they 

were made clearer in the text and Figure 1.  

 

- 10) In the highlighting points: two main limitations of the study are missing, they include: 1) the 

absence of clinical and/or pharmacodynamic outcomes and 2) the absence of estimation of the 

impact of the CDS a long time after its implementation.  

 

These 2 sentences were added:  

• This study did not assess the clinical and/or pharmacodynamic outcomes of the calculators  

• The long-term impact of the calculators (e.g. 12 months post-implementation) was not assessed in 

this study.  

 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-2014-006610 on 4 June 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/


 

- The Cockcroft Gault method is not the most accurate to calculate CrCl. Authors should comment on 

it.  

 

This sentence was added:  

Although there are more accurate methods to calculate CrCl (e.g. inulin clearance), it is the method 

recommended in the Trust guidelines for routine measurement of renal function.  

 

- Page 17, the sentence from row 10 to 15 is not easy to understand.  

 

Changed to:  

Likewise, the study by Frankel et al identified that initial doses of 1000mg vancomycin were 

prescribed in 206/235 (87.7%) of cases and 72.3% of these were underdoses. Following 

implementation of CPOE, that rate of prescribing 1000mg doses fell to 128/235 (54.5%) of which 

59.4% were underdoses.  

 

- Page 18, authors should detail whether the association reported by Fuller et al between vancomycin 

overdose and adverse effects was independent.  

 

This sentence was added:  

However, this study did not assess the independency of the association between these outcomes and 

vancomycin overdoses. 

VERSION 2 – REVIEW 

REVIEWER B Joseph Guglielmo 
University of California San Francisco USA 

REVIEW RETURNED 04-Mar-2015 

 

GENERAL COMMENTS While the paper is greatly improved, the same limitations regarding 
study design remain. The pre cohort was recruited in a very different 
manner when compared with the post cohort. While I realize that the 
study methodology cannot be changed at this point, I do think 
additional comment is required in the discussion section to highlight 
these study limitations. In response to my earlier suggestions, the 
authors added a sentence in the discussion "As prospective data 
collection was the ideal method to collect data pre- and post-
calculator, the use of a retrospective method to collect data and a 
different source to identify pre-calculator patients (i.e. Microbiology 
database) was considered a limitation of this study. " This comment 
still does not adequately explain the limitations in study design. In 
my initial comments, I stated that selection of the pre-calculator 
intervention group differed substantially from that associated with the 
post-calculator intervention group. The pre cohort was 
retrospectively identified and analyzed and involved patients who 
received gentamicin or vancomycin during an 8 month period and 
identified if a gentamicin or vancomycin serum level had been 
requested. In contrast, the post cohort was prospectively identified 
via an electronic filter of all active antimicrobial prescriptions (i.e. not 
through serum levels) and only over a 2 month period . I previously 
suggested that the differences in methodology may have resulted in 
very different patient (and prescriber) groups. Different patient 
groups may have impacted upon the subsequent results. In other 
words, the improvement in dosing may have little or nothing to do 
with the calculator intervention.  
Suggest a more detailed description of these methodological 
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limitations more along the lines of what I am suggesting above. 

 

VERSION 2 – AUTHOR RESPONSE 

The above point was considered and the methodology/design limitation was addressed more. The 

following was added to the first paragraph in page 15:  

 

Prospective data collection would have been the ideal method to collect data in the pre- and post-

calculator phases. As this was not feasible, the use of a retrospective method to collect data and a 

different source to identify patients (i.e. Microbiology database) in the pre-calculator phase was 

considered a limitation of this study. Selection of the pre-calculator study population differed from that 

associated with the post-calculator intervention group. The population in the pre-calculator phase was 

retrospectively identified from records of patients who had been prescribed gentamicin or vancomycin 

during an 8-month period and for whom a serum level had been requested. However, the post-

calculator group was identified prospectively over a 2-month period using an antimicrobial filter within 

EPR to identify all active prescriptions for gentamicin and vancomycin, regardless of whether a serum 

level had been requested. The differences in these methodologies may have resulted in different 

patient and prescriber groups which may have had an impact on the findings of this study. However, 

this impact is likely minimal. The guidelines for gentamicin and vancomycin prescribing applied across 

all patient groups included in the study. Where local specialty-specific guidelines for gentamicin and 

vancomycin were in place (e.g. continuous vancomycin infusions in critical care), these prescriptions 

and patients were excluded from the study. 
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