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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.   
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VERSION 1 - REVIEW 

REVIEWER James Chalmers 
University of Dundee, UK 

REVIEW RETURNED 30-Nov-2014 

 

GENERAL COMMENTS This is a nicely presented paper that addresses a simple clinical 
question of whether antibiotic modification is needed after “failure” of 
outpatient therapy. About 20% of CAP patients will have prior 
antibiotic treatment and in clinical practice, antibiotic treatment is 
often broadened in the belief that narrow spectrum community 
therapy has failed. There is limited evidence in this area so this 
observational study, despite its limitations, is welcome.  
Specific comments:  
1) Study patients “we constructed a cohort…….hospitalisation for 
CAP”- if this is ICD-9 code based can we be sure these paitents 
definitely had CAP, or will this also include a small proportion of 
patients with HAP, pneumonia with immunosuppression etc? 
Database studies like this often refer to “pneumonia” more generally 
because we can’t always be sure that the patients all have CAP. 
There may be validation data for the database but none are 
presented here.  
2) The authors should acknowledge the limitations of basing co-
morbidity on prescriptions- for example not all diabetic patients will 
receive insulin or oral glucose lowering drugs). I question the use of 
digoxin plus diuretic for heart failure diagnosis- digoxin is quite 
infrequently used for heart failure in the UK compared to ACE-I (for 
example). This may explain why only 6 or 7% of this cohort are 
classified as having cardiac failure whereas it is 20-30% in most 
cohort studies.  
3) Methods “ this database includes several on patient level….” Is a 
word missing here? I am not sure I understand the sentence.  
4) Is there any data on antibiotic associated harm- rates of 
subsequent c-difficile infection, gastrointestinal disorders etc- we 
always think to look for benefits of broader antibiotic therapy but 
there is very little data on the problems associated with these.  
5) Possibly published after the authors submitted their manuscript 
there is a new trial in JAMA- Garin et al which purports to show that 
beta-lactam alone is not non-inferior to beta-lactam/macrolide. This 
should be discussed in light of the authors own data. 
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REVIEWER Diego Viasus 
Professor, Faculty of Medicine, Universidad del Norte, Barranquilla - 
Colombia 

REVIEW RETURNED 03-Dec-2014 

 

GENERAL COMMENTS This is a very well-written and interesting retrospective study. Its aim 
was to evaluate the inpatient transition of antibiotic in patients 
unresponsive to outpatient therapy and its relationship with 
prognosis of community-acquired pneumonia.  
 
Comments:  
 
1. Authors should consider making an analysis excluding those 
outpatients who received antibiotics that are not useful in the 
treatment of community-acquired pneumonia: norfloxacin, 
nitrofurantoin, ciprofloxacin, clotrimoxazole and others. Is it possible 
that the diagnosis prior to hospitalization was not community-
acquired pneumonia in those patients?.  
 
2. Other studies have found that outpatients with community 
acquired pneumonia who received antibiotic have significant 
differences in the demographic and clinical features and severity of 
community-acquired pneumonia, which are confounding factors in 
the prognosis of these patients when compared with outpatients not 
receiving antibiotic therapy. Authors should consider performing a 
propensity score analysis to control for confounding factors or a 
multivariate analysis including more features. Please, include 
goodness of fit test and the area under the ROC curve of the 
multivariate models.  
 
3. An important limitation of the manuscript is not having data on the 
etiology of community-acquired pneumonia. The analysis of 
inpatients who had received inappropriate empirical antibiotic 
treatment would provide useful information. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer #1  

This is a nicely presented paper that addresses a simple clinical question of whether antibiotic 

modification is needed after “failure” of outpatient therapy. About 20% of CAP patients will have prior 

antibiotic treatment and in clinical practice, antibiotic treatment is often broadened in the belief that 

narrow spectrum community therapy has failed. There is limited evidence in this area so this 

observational study, despite its limitations, is welcome.  

 

Specific comments:  

1) Study patients “we constructed a cohort…….hospitalisation for CAP”- if this is ICD-9 code based 

can we be sure these paitents definitely had CAP, or will this also include a small proportion of 

patients with HAP, pneumonia with immunosuppression etc? Database studies like this often refer to 

“pneumonia” more generally because we can’t always be sure that the patients all have CAP. There 

may be validation data for the database but none are presented here.  

 

Reply:  

A recent study from the Netherlands on validity of ICD-9 codes for identification of cases of 

community-acquired pneumonia showed a positive predictive value (PPV) of 88%, and no cases of 

HAP. That study was performed in a data source (hospital administration) where the data in the 
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Pharmo RLS do also come from. We therefore consider that these results are also applicable to our 

present study data. An additional reassuring fact is all subjects in the present study were prescribed 

antibiotics at admission further reducing the likelihood of having included cases of HAP. We have 

added this information to the discussion section where we discuss the risk of misclassification in large 

administrative database studies (Page 15, Lines 27-34).  

 

2) The authors should acknowledge the limitations of basing co-morbidity on prescriptions- for 

example not all diabetic patients will receive insulin or oral glucose lowering drugs). I question the use 

of digoxin plus diuretic for heart failure diagnosis- digoxin is quite infrequently used for heart failure in 

the UK compared to ACE-I (for example). This may explain why only 6 or 7% of this cohort are 

classified as having cardiac failure whereas it is 20-30% in most cohort studies.  

 

Reply:  

We fully agree that basing co-morbidities on prescription data can lead to bias in the estimation of co-

morbidity prevalence. Especially when the medication is not disease specific or when diseases can be 

treated in several ways (e.g. non-pharmacological). For the co-morbidities included in the present 

study there is relevant data available on the performance of the applied prescription-based proxies in 

patients with pneumonia (Meijvis et al. ERJ 2011). As the reviewer mentions, the performance is 

modest for congestive heart failure. But the proxies for COPD or asthma and diabetes are quite 

reliable. Remarkably, in the study of Meijvis et al, COPD or asthma were present according to the 

proxy but not recorded in the chart in 34% of all cases with COPD or asthma. As only 15% of cases 

had COPD or asthma that was not identified by the proxy, it seems that the proxy might even perform 

better than medical record scoring, as it is unlikely that patients would receive and fill two or more 

prescriptions for airway medication if the disease was not present.  

We have added this additional information to the discussion section where we discuss the risk of 

misclassification in large administrative database studies (Page 16, Lines 1-5).  

 

3) Methods “ this database includes several on patient level….” Is a word missing here? I am not sure 

I understand the sentence.  

 

Reply:  

We have rewritten the sentence into “This database includes data from several healthcare providers, 

among which are hospital discharge records from hospital administration systems and drug 

dispensing records from community pharmacies and in-hospital pharmacies.“ (Page 5, Lines 30-33)  

 

4) Is there any data on antibiotic associated harm- rates of subsequent c-difficile infection, 

gastrointestinal disorders etc- we always think to look for benefits of broader antibiotic therapy but 

there is very little data on the problems associated with these.  

 

Reply:  

We thank the reviewer for this suggestion. To explore this, we have searched our database for 

patients who had a hospitalization for Clostridium difficile-associated disease (CDAD) in the three 

months after hospital admission for pneumonia (selection criteria ICD-9 code 0.845 that has a good 

sensitivity and specificity, Dubberke et al. 2006). Unfortunately, we could not analyse this further 

because of absence of cases of CDAD. Other “side effects” we were unable to identify in a valid 

manner given the available data.  

 

5) Possibly published after the authors submitted their manuscript there is a new trial in JAMA- Garin 

et al which purports to show that beta-lactam alone is not non-inferior to beta-lactam/macrolide. This 

should be discussed in light of the authors own data.  

 

Reply:  
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We thank the reviewer for mentioning this recent paper of which the publication indeed crossed with 

the submission process of our manuscript. In our revised manuscript we now have incorporated the 

recent findings from Garin et al. as follows: “In the present study, in 38% of the patients beta-lactam 

monotherapy was continued at admission without affecting prognosis. Possibly, some atypical 

organisms are self-limiting irrespective of antibiotic treatment, or alternatively, the current standard of 

care in hospitals timely modifies antibiotic treatment when necessary. The high incidence of 

modification of antibiotic treatment later during hospital stay in patients with prior outpatient treatment 

(on average 43%) could support such an explanation. Systematically searching for Legionella 

pneumophila, for example, could have provided a sufficient safety net to compensate not initiating 

combination therapy in the non-severely ill patients (assuming that combination therapy has been 

initiated in all patients with severe CAP anyhow). Such strategy corresponds to a large extent to the 

very recent randomised study of Garin et al. where patients with Pneumonia Severity Index (PSI) 

category IV pneumonia had delayed clinical stability with beta-lactam monotherapy, but monotherapy 

was not inferior to combination therapy (beta-lactam plus macrolide) in patients with PSI I-III. Although 

patients with administration of any antibiotic for more than 24 hours before admission were excluded 

from that study, its findings might thus extend to patients with prior outpatient treatment. 

Unfortunately, in the present study we could not explore this further because clinical information 

regarding severity at admission was not available in the database. Nonetheless, the current 

recommendation to add atypical coverage in all patients with prior beta-lactam outpatient therapy is 

not supported by the present study findings.” (Page 14, Lines 11-33)  

 

 

 

 

 

 

 

Reviewer #2  

This is a very well-written and interesting retrospective study. Its aim was to evaluate the inpatient 

transition of antibiotic in patients unresponsive to outpatient therapy and its relationship with 

prognosis of community-acquired pneumonia.  

 

Comments:  

 

1. Authors should consider making an analysis excluding those outpatients who received antibiotics 

that are not useful in the treatment of community-acquired pneumonia: norfloxacin, nitrofurantoin, 

ciprofloxacin, clotrimoxazole and others. Is it possible that the diagnosis prior to hospitalization was 

not community-acquired pneumonia in those patients?.  

 

Reply:  

Based on the reviewer’s suggestion we have added another sensitivity analysis to the study. When all 

patients who received prior antibiotics unusual in the treatment of community-acquired pneumonia 

according to the Dutch General Practitioners Guideline (cotrimoxazole, nitrofurantoin, quinolone 

antibiotics) were excluded from the multivariable model, this did not result in significant changes in the 

effect estimates (see Table below). We have described this additional sensitivity analysis in the 

Methods section and incorporated its overall result in the Results section (individual data not shown) 

(Page 11, Lines 10-12).  

 

 

Category Model #1 n=1613 Model #2 n=1349  

In-hospital mortality 0 ref ref  

1 1.16 (0.66-2.02) 1.11 (0.57-2.19)  
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2 0.91 (0.55-1.51) 0.92 (0.53-1.62)  

3 0.95 (0.58-1.56) 0.84 (0.48-1.49)  

Readmission 0 ref ref  

1 0.79 (0.39-1.61) 0.84 (0.38-1.83)  

2 0.56 (0.30-1.18) 0.60 (0.30-1.21)  

3 0.72 (0.39-1.35) 0.70 (0.35-1.39)  

Hospital discharge 0 ref ref  

1 0.95 (0.77-1.17) 0.91 (0.72-1.14)  

2 1.09 (0.85-1.34) 1.02 (0.78-1.35)  

3 1.03 (0.82-1.28) 0.99 (0.78-1.26)  

 

2. Other studies have found that outpatients with community-acquired pneumonia who received 

antibiotic have significant differences in the demographic and clinical features and severity of 

community-acquired pneumonia, which are confounding factors in the prognosis of these patients 

when compared with outpatients not receiving antibiotic therapy. Authors should consider performing 

a propensity score analysis to control for confounding factors or a multivariate analysis including more 

features. Please, include goodness of fit test and the area under the ROC curve of the multivariate 

models.  

 

Reply:  

Similar to other studies in the literature, the present study also found that patients with and without 

prior outpatient antibiotic treatment differ with respect to several demographic and clinical 

characteristics (e.g. prevalence of pulmonary comorbidity). Therefore, we limited the multivariable 

analysis to patients with prior outpatient treatment, so that we were able to assess how antibiotic 

transition influences prognosis in these patients. In these models, we included all clinical 

characteristics available in the database. We agree that having no data on disease severity at the 

time of hospitalization remains an important limitation in our study. This limitation is now discussed to 

a larger extent in the revised manuscript (Page 14, Lines 11-33).  

The reason why we conducted multivariable analyses instead of using propensity scoring based 

analyses, is because the advantages of propensity scores over multivariable logistic regression 

analysis have only been shown in situations where there are large numbers of potential confounders 

and low numbers of events per confounder. This is not the case in our study. We now have added the 

area under the ROC curves and goodness of fit test results for the two logistic regression models 

(Page 11, Lines 2-8).  

 

3. An important limitation of the manuscript is not having data on the etiology of community-acquired 

pneumonia. The analysis of inpatients who had received inappropriate empirical antibiotic treatment 

would provide useful information.  

 

Reply:  

We fully agree that having microbiological data (e.g. patients with atypical pathogens) would provide 

interesting options for additional analyses such as suggested by the reviewer. Unfortunately, we are 

not able to conduct these analyses due to the unavailability of microbiology data in our database. 

Nevertheless, we would like to emphasize that our study explicitly focused on the consequences of 

choice of antibiotic treatment as made in a real world setting at the time of hospital admission when, 

in general, microbiological data are not available yet. Furthermore, the microbial etiology of 

pneumonia remains unknown in more than half of the patients anyhow. We have added this limitation 

of not having data on the etiology to the manuscript. (Page 14, Lines 28-30) 
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VERSION 2 – REVIEW 

REVIEWER James Chalmers 
University of Dundee 

REVIEW RETURNED 20-Dec-2014 

 

GENERAL COMMENTS The authors have very nicely addressed my previous comments. I 
have no further comments  

 

REVIEWER Diego Viasus 
Faculty of Medicine, Universidad del Norte, Barranquilla - Colombia 

REVIEW RETURNED 07-Jan-2015 

 

GENERAL COMMENTS The manuscript has improved significantly with the review.  
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