
14/1/2017  

 

Dear Dr Minhas,  

 

Manuscript ID BMJ.2016.035286 entitled "Antibiotic prescription strategies for lower respiratory tract infections: 3C 

prospective cohort study"  
 

Thank you very much for giving us the opportunity to revise this paper, and apologise for the slight delay in getting back to 

you – in part due to the Christmas and New Year I’m afraid. We have tried to answer the committee’s and referees’ points in 

turn.  

 

Regarding the committee’s points:  

 

No adequate detail regarding propensity score.  

 
We used a stratified propensity score method, which involves stratifying subjects into mutually exclusive subsets based on 

their estimated propensity score. Due to concerns about the potential for unmeasured confounding, we included all the 

variables in the model that were collected on the CRG (see baseline table). As a sensitivity analysis we also included variables 

in the calculation of the propensity score on the basis of their being true confounders, i.e. associated with both the study 

outcomes and the exposure (antibiotic prescribing decision). The approach taken did not materially alter the inferences but the 

balance achieved, as measured by the standardised mean differences, was better with all variables included.  

 

Since the probability of receiving a prescription varies by clinician the general practitioner (GP) was included as a random 

effect. In choosing the method of propensity scoring we considered several methods including the more commonly used 

inverse probability weights. The latter approach does not alter the overall inferences in the paper, but the balance achieved in 
the dataset using population stratified scores was better than the balance achieved using inverse probability weight and 

achieving good covariate balance is key to this method providing better adjustment for confounding. The inverse probability 

weight method also resulted in some extreme weight values being produced. It is possible to exclude these values but this 

would further reduce the population for consideration, which seemed imprudent with a rare outcome.  

 

We have given more details in the paper - the amount of detail a little limited by the word count requirements.  

 

Large number of variables analysed, small number of outcomes.  

 
We agree, but given that we are in this paper trying to control for confounding, having more potential confounders to include 

is likely to result in better control of confounding by indication. The exposure used for developing the propensity score 

(antibiotics or not) is not rare and a wider range of confounders go into the model to predict the prescribing decision. Then the 

rare outcome is only modelled with the exposure and the propensity score. The type of model used (stratified scores) helps 

avoid over-fitting.  

 

Study is under powered to detect an OR <3 according to narrative?  

 

We apologise for our lack of clarity and have provided a little more clarity in the sample size calculation. The limiting element 

in the sample size calculation was that it was designed to assess predictors of outcome among both those given antibiotics and 
those not. We assumed in the original sample size calculation in the PgfAR grant that outcomes could be as rare as 1:200, that 

predictor variables had prevalences of at least 0.2 in cases; that we could detect variables with an odds ratio of 3, for 

alpha=0.01 (to allow for multiple variables) and wanted 80% power. We estimated that we therefore needed data from 14,012 

patients who had not received immediate antibiotics – using similar arguments to the DESCARTE cohort. Assuming a 50% 

prescription rate this sample size was doubled to be able to assess a) the impact among those who do and do not have 

antibiotic treatment and also b) assess the impact of antibiotic treatment.  

We estimated the whole cohort would have more than 80% power for an alpha of 0.05 to assess an impact of antibiotics (a 

moderate OR of 0.66) for preventing complications of the order of 1%.  

Whilst we have not reproduced the whole of the above text we hope we have provided more clarity, that the sample size 
calculation was based on being able to predict adverse outcome, and acknowledged more the limitations of the power of the 

study in the limitations section  

 

28,000 people study so quite large as this stands.  

We agree - it is very unlikely that such a large prospective study will ever be mounted again  

 

How many of delayed prescriptions patients took the prescription?  

 

We do not have good information on this point – a small minority from the Oxford cohort were asked to complete a symptom 

diary and report whether they used an antibiotic. However, the patient characteristics of this subgroup were rather unusual 
compared to the whole cohort (in being older and with more comorbidities). Such participants were more likely to have been 

prescribed and use antibiotics compared to the main cohort, hence our limited data on the volume of antibiotic use is not likely 

to be reliable. However the evidence from the whole cohort suggests that GPs almost certainly did not implement the delayed 

procedure optimally (e.g. providing incorrect advice about the amount of delay i.e. when to consider using the prescription, 

which should be related to the natural history). As a result antibiotic use is likely to be significantly higher than in trials of 

delayed prescription (and incidentally this highlights the need for an implementation study of delayed prescription). We have 

commented on this below and in the discussion.  

Word count 2000 or near  

Given the request for more information in the paper this increase the word count further but we have done our best to prune 
and is now approximately 2300 – we hope this is acceptable. Much lower word counts we think will reduce intelligibility, so for 

the moment we have stopped pruning, but can prune more as required.  

 

We have provided the following statements:  

* Competing interest statement (in the style explained at http://www.bmj.com/about-bmj/resources-authors/forms-policies-

and-checklists/declaration-competing-interests)  

 

* Contributorship statement + guarantor  

(see http://resources.bmj.com/bmj/authors/article-submission/authorship-contributorship)  



 

* Copyright statement/ licence for publication (see http://www.bmj.com/about-bmj/resources-authors/forms-policies-and-

checklists/copyright-open-access-and-permission-reuse)  

 

* Signed patient consent form(s), if the article gives enough personal information about any patient(s): - (see 

http://resources.bmj.com/bmj/authors/editorial-policies/copy_of_patient-confidentiality)  
 

 

Reviewer: 1  

 

Even if propensity score seem adequate for such study, it should be used cautiously. (BMJ 2013;347:f6409). There is no clear 

guideline on the reporting of study using propensity scores, however some authors have published some recommendations: 

European Heart Journal (2012) 33, 1867–1869. I suggest the author to better explain (and even discussed) what they 

performed or not? e.g. was there any matching ? please also consider method section of recent studies published in BMJ such 

as BMJ 2016;353:i1577.  
We agree caution is necessary. We hope we have now been sufficiently cautious in the discussion about concluding that we are 

completely controlled for confounding by indication, and made the conclusions a little less strong.  

 

According to the flowchart, 888 patients were not included in the analysis because of no follow-up data. How have you verified 

that they have not been hospitalized or deceased? It is a potential bias.  

The loss to follow-up was mainly related to practice factors: 253 participants from practices who declined to provide 

information, 176 data missing never clarified by the practice, 101 administrative mistakes by recruiters and then a variety of 

less common reasons. None of these reasons is likely to provide significant bias with respect of cases.  

 

Minor comments:  
• Page 6 Line 2: According to the flow chart, it was not 28,883 but 30,130 patients who were recruited ?  

We have clarified the 28883 figure  

 

• Page 5 Lines 26: “Odds ratios were converted…” please give a ref  

We have done so  

 

• Page 6, line 26 : “after excluding clearly unrelated admissions (e.g. elective surgery)” : How much ?  

We are not sure what the referee would like here?  

 
• Methods / Table 1 : Please give a reference for the ( IMD) thresholds used  

We have referenced the IMD at the bottom of the table  

 

 

 

Reviewer: 2  

 

There are several important strength to the cohort study  

Thank you  

 
Issues:  

1 was asthma explicitly excluded, or simply assumed in the catch-all of ‘judged to be infective by the physician’?  

No we did not exclude asthma - which we have clarified.  

 

2 Were data about presenting to Hospital Emergency Departments included (this might have been an important measure of 

treatment failure, even without admission, or a hospital visit without admission thought insufficiently serious – if so, this might 

be worth saying)?  

Yes we included A+E consultations - where they were noted in the GP records they would have counted as reconsultations 

unless the patient was admitted from A+E, in which case this was counted as a hospital admission).  
 

3 The paragraph P3 L23 about different compliance and therefore efficacy between RCTs and observational studies is hard to 

understand. Can this be re-worded? (The explanation earlier about rare outcomes needing more power is much more 

compelling!)  

We have reworded this.  

 

4 Is there more information on the ‘very wide range of doctors and practices were involved’ (p7 Li20): how were they 

recruited? Any indication that they representative of mainstream British GPs? We know there were 522 practices.  

A wide range of practices were invited nationally via the NIHR Clinical Research Network infrastructure. The median IMD score 

(20.8) was very similar to national figures if (21.5), which we have now documented in the text.  
 

5 Is the sentence about subsequent long term re-attendances the right way round, p7 Li54?  

We have reworded  

Minor comments  

For the minor things, we have made all the changes suggested except physician’s offices we have left because the normal 

term practice is not as meaningful for international readers (but we can change if the BMJ wishes).  

 

6 The last bullet point in the ‘What this study adds’ box draws conclusions (about the advantages of delayed prescribing on 

symptoms) that extend beyond these data  
We are a little confused by this point - the last bullet point refers to non-resolving symptoms or the development of new 

symptoms, and is simply a summary of one of the main findings?  

For the moment we have left this sentence as it is.  

 

Reviewer: 3  

 

Major comments:  

The recruitment strategy remains unclear. I would appreciate a description of the procedure how the physicians were asked to 

recruit the patients, how many patients had to be recruited per practice in what time frame and how many patients were 



expected to be eligible for the study. To know about potential recruitment bias it is necessary to state how many of eligible 

patients were actually recruited. At least a realistic estimate of not included eligible patients should be given.  

See above re our response regarding practice recruitment. Given the minimal obligations on patients, almost none who were 

eligible and invited declined, so this is likely to be one of the least selected cohorts available. The strategy was for clinicians to 

recruit as many consecutive patients as they had time for, but the key limitation in recruitment was how busy GPs are: many 

potentially eligible patients would not be invited due to lack of time. We have provided a new table in the appendix comparing 
higher and lower recruiting practices to suggest that the lower recruiting practices were not likely to be selecting a very 

different cohort of patients.  

 

For the international reader the actual way of how “delayed prescribing” was handled (e.g. where and when would patients 

pick up a prescription in case they wished for) should be described in more detail and also some details should be given about 

how the physicians recorded this process. The passage on the interpretation of reconsultation rates is difficult to comprehend, 

please clarify. Also provide information on the frequency of antibiotic prescriptions eventually obtained when “delayed 

prescribing” was used.  

We were observing current practice so neither for immediate nor delayed antibiotics did we try and control what clinicians did. 
Thus for delayed prescribing it was left completely up to the physician how to delay prescribing, and we asked physicians to 

record in the CRF whether a delayed prescription was advised and how long a delay they advised. There are several methods 

(1) but probably the most commonly used in practice is simply giving the prescription to the patient and requesting a delay. 

Physicians did not give the same structured advice as used in the trials, and a very much shorter duration of delaying was 

documented (median of 3 days; IQR 2,3) compared to the advice given in the trials. This mismatch of advice to delay 

compared with a much longer natural history is very likely to have resulted in more patients using antibiotics, probably more 

than half as we found in the DESCARTE cohort (2). We have now commented on this.  

 

Hospitalisations due to severe side effects of antibiotic, like pseudomembranous colitis or severe allergic reactions should be 

reported. I would highly appreciate if this information could be added.  
 

There were no cases of pseudomembranous colitis, no severe allergic reactions but one patient admitted with severe reaction 

to antibiotics – amoxicillin induced cholestasis.  

 

Hospitalisation or death following uncomplicated presentations  

In line 29 the number for patients with immediate prescription after excluding unrelated admissions, pneumonia, hospital 

admission or death or cancer on the day of consultation was, according to table 2, 156/17628. However, the sum of the third 

column in table 2 (excluding cancer) results in 142, so either this chapter would profit from another way of explanation or the 

numbers should be changed.  
 

We apologise for not clarifying: the first difference is that the main analysis excludes those with cancer but we tabulate 

cancers for information in table 2; the second ambiguity is that we did not create exclusive categories in the original table 2; 

and finally there were a very few admissions where no clear reason was given which we did not include. Thus in the "no 

antibiotics" group there are 29 events but 3 had cancer, hence 26 for analysis. We hope the new table that we have included 

although a little more complicated is clearer.  

 

 

Reviewer: 4  

 
Recommendation:  

 

Comments:  

 

In this paper the authors consider the impact of different antibiotic prescribing strategies for LRTI on adverse outcomes. 

Specifically they compare immediate antibiotics vs a prescription for possible delayed treatment. There are various places 

where the methods and results could be rather better described. I am not sure that such strong conclusions are justified.  

 

Specific comments:  
 

Title could indicate that the focus is on adverse effects  

We have modified accordingly  

 

Methods  

P3/23: Participants in trials may well not represent the wider community but this should not be called selection bias. It’s a lack 

of external validity. By contrast, as the authors note, the problem with observational studies is concern over internal validity.  

We have modified the text  

 

The term prospective is ambiguous. Was this study planned specifically to address the stated research objective? There is no 
mention of a protocol.  

Although a secondary aim compared to the primary purpose of assessing risk factors for adverse outcome, the study was 

always planned to assess the impact of prescribing strategies, and was referred to in the sample size calculation. By 

prospective we are referring to the initial contemporaneous structured clinical assessment and then subsequent structured 

collection of outcome data, in contrast to retrospective studies in primary care (e.g. using routinely collected data, where any 

clinical assessment is not structured, clinical variables are variably recorded, as is outcome documentation). We have tried to 

clarify the meaning.  

 

. The sample size calculation could be clearer. What was justification for the 50% prescribing rate and 5% “event rate”? (I 
note mix of percentages and proportions.) Please clarify what was counted as an event here. An effect of OR=3 is very large 

but while I’m sure a more modest effect would be of interest the sample size could quickly become unfeasibly large. Does the 

use of “originally” here imply that some change was made?  

See our response above - the primary study sample size calculation was originally for the primary analysis of the factors that 

predict risk of adverse outcome.  

 

Could some patients be included more than once?  

No, or at least very unlikely (all similar DOBs were rechecked)  

 



“Odds ratios were converted to risk ratios using standard formula.” This remark is odd. Why make this conversion? And how? 

What is the standard formula? Given rare outcomes does it make any difference? Please explain and give a reference.  

Apologies – we have now referenced the formula, and our preference is risk ratios since not all the outcomes were uncommon 

(reconsultations occurred more than 20% of the time), and absolute risks enable the estimation of NNTs.  

 

There is surprisingly little information is given about the propensity score analysis – indeed there is hardly any detail. In fact 
the authors report 2 different PS methods in Tables 3 and 4 but this isn’t mentioned in text  

See our answer above  

 

Why were all covariates dichotomised in analyses (as became apparent later)?  

Covariates were dichotomised at clinically meaningful cut points.  

 

PPI information is rather thin.  

 

We agree, and can expand this if required (although that will increase the word count) - but reflects that PPI involvement was 
thin at that stage of the development of PPI in NIHR projects.  

 

Results  

10. Information about numbers of participants is inconsistent. Fig 1 shows 30130 were recruited of whom 29771 had baseline 

data and 28883 had follow up data. p6/2 says that 28883 were recruited, however. Numbers are an issue elsewhere too – see 

below.  

We apologise and have clarified the issue – the Figure provides the correct figures. 

 

11. The core information is that 7,332 (25.5%) were given no antibiotic prescription, 17,628 (61.3%) an immediate antibiotic 

prescription, and 3,819 (13.3%) a delayed antibiotic prescription, at the same consultation. The key question therefore is any 
variation in outcome among these three subgroups, taking into account baseline differences. Hidden in here is the lack of 

knowledge of why the doctors chose one of these 3 strategies for each patient. Table 1 shows the baseline data by subgroup. 

As would be expected there are some large differences, and the delayed groups had characteristics intermediate between the 

other 2 groups.  

We have no further details of why doctors chose each of the three strategies, but we have included a very wider range of 

clinical variables since the clinical characteristics from prior qualitative work are likely to be the key drivers of the decision to 

prescribe (3).  

 

Table 1: The assumptions underlying statistical adjustment will be stretched when there are rather large differences between 
the groups, as there are here for some variables. The huge differences in clinical variables merits some comments.  

We accept this, but equally this provides a good reason for using propensity scores rather than conventional methods of 

adjustment – and the data suggest that conventional methods can provide less good control of confounding by indication. We 

have commented on the range of differences in clinical drivers and referred to the qualitative work above.  

 

Table 2 needs percentages too.  

We have added percentages  

 

The numbers of patients don’t seem to reflect the omission of the large number with missing oxygen observations  

I also found it hard to match up the numbers of hospital deaths in Tables 2-4  
See our answer above – with a new table 2 this should be clearer now.  

 

Discussion  

The authors say that their study had “sufficient power to address the impact of antibiotic prescribing strategies on subsequent 

major adverse outcomes” – well yes, if one isn’t interested in OR<3. In fact the study was well-powered to detect a large 

effect but not a modest one.  

We agree and have commented on this  

Of course, key missing information is whether the patients who were given delayed antibiotics actually took them. This issue 

could be mentioned under limitations.  
We have commented on this  

The very strong conclusion is not reasonable. Authors should be more cautious, bearing in mind the observational nature of 

the study; the likely residual confounding; and also the wide confidence intervals because outcome events were rare. Also, 

while the higher risks in the antibiotic group are explained by case mix that doesn’t negate the fact that some patients have a 

relatively high risk of hospital admission or death. The authors could discuss the actual risks and what is a reasonable risk.  

We have modified the conclusion to be less strong, and agree that the CIs are wide – hence we have used the lower limit of 

the 95% confidence intervals to make that point that even if the true estimate is at the most ‘optimistic’ end of the confidence 

interval there is still a very high estimated NNT.  

Regarding ‘discussing the actual risks’ we are a little unclear what is being requested here? – we have documented the actual 

risk in the abstract and the main text. We can speculate what a reasonable risk is, but we are not sure that is very helpful, so 
have not speculated here further for the moment – but we can do so if required?  

 

Minor points  

Abstract conclusion is very confusing – the key first sentence needs to be rewritten.  

We have done so  

Frequent use of “multivariate”, where “multivariable” is preferable  

We have done so  

Is a reference needed for the national deprivation index?  

We have done so  
non-significant, not “insignificant”. An OR of 0.8 is not insignificant.  

 

We have changed this  

 

25. Table 3 first 2 columns are very confusing: n/n notation means different things in 2 places I think  

We apologise but we are unsure what the referee is referring to here – if it is our abbreviation of hospitalisation hopefully this 

is clearer now?  

 

26. 9/9: A CI is two values – can’t refer to the “lower 95% confidence interval” but the lower limit of the 95% CI.  



We have modified the text  

 

 

We hope these changes meet with your approval, but are happy to try and make further changes if not. We look forward to 

hearing from you.  

 
Yours Sincerely  

 

Paul Little on behalf of the 3C team  
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