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 Dear Alison, 

Re: Global antibiotic resistance prevalence in paediatric Escherichia coli urinary tract infections and 

associations with routine use of primary care antibiotics: a systematic review and meta-analysis 

(BMJ. 2015.027820) 

Many thanks for your 12 October email inviting us to revise our manuscript. As requested, two 

versions are submitted (‘revised manuscript clean’ and ‘revised manuscript marked’) along with our 

supplementary documents (Appendices 1-11) and the PRISMA checklist. The table below describes 

our responses to both editor and reviewer comments, and the changes made to the manuscript.  

 

Yours sincerely, 

 

 

Ashley Bryce 

  



Manuscript ID BMJ.2015.027820: author responses to editorial and reviewer comments 

 

# Comments Author responses Manuscript page 

number (clean 

version) 

Editorial comments 

1 The search goes to 2014.  Please update your search 

if possible.  It is now over a year old. 

We have updated our search and found four additional eligible papers to 

supplement our 12/10/2015 search. These have been included in our 

revision and report only prevalence of resistance in urinary E. coli. Their 

addition to our prevalence meta-analysis do not change our conclusions. 

There were no new data contributing to our meta-analysis of previous 

antibiotic exposure and antibiotic resistance.  

 

 

Updated search 

date on page 2 

and page 5. 

 

Updated text on 

page 7 regarding 

summary 

statistics. 

 

Figure 1 on page 

8 updated to 

show all included 

papers. 

 

Table 1 on page 

9-10 updated. 

 

Figure 2 on page 

11 updated. 

 

Appendix 2 

updated to 

include additional 

studies. 



 

2 Did you capture grey literature such as CDC reports 

or equivalents? 

Our search strategy included ISI Web of Knowledge database which 

includes grey literature. We found no CDC, WHO, or equivalent reports for 

children with E. coli UTI. We have added additional text into our methods 

and results to clarify that these were captured in our search strategy. 

Text added on 

page 5 and page 

7. 

3 You used the Cochrane Risk of Bias tool and the 

CASP checklist to assess study quality but translated 

them in to a traffic light system.  Editors weren’t 

sure if this was a valid approach.  Please discuss 

We referred to the Cochrane risk of bias tool as described in Chapter 8 of 

the ‘Cochrane Handbook for Systematic Reviews of Interventions’. 

However, their assessment of risk of bias and study quality is, in parts, 

most appropriate in the assessment of randomised controlled trials (RCTs). 

Since none of the studies we identified from our search strategy were  

RCTs, we identified and assessed studies for the key threats to internal and 

external validity. These were thought to be:  confounding, and selection, 

performance, detection and attrition biases.  

 

 

Whilst ensuring we carried this out in a systematic manner, we also 

explored other known measures of study quality including the CASP 

checklist for assessing selection bias, which provided guidance on how to 

assess study quality in cohort and case-control studies. We included the 

following questions in our quality checklist based on CASP: 

- Did the study address a clearly focussed issue? 

- Was the cohort recruited in an acceptable way? 

- Did the authors use and appropriate method to answer their 

question? (case-control) 

- Were cases/controls recruited in an acceptable way? (case-

control)  

 

We present assessed study quality using the Cochrane recommended low, 

medium high criteria, and displayed this as a traffic-light system. 

 

We appreciate that our wording in the methods section may not make 

completely clear the methods we undertook to assess study quality. We 

have amended our text to clarify our approach.  

Text added on 

page 6. 



4 In essence, this is a burden of disease study. The fact 

that the data come from several countries at various 

levels of development makes the paper relevant to 

an international audience. But the data from each 

country are limited. Can we draw more general 

conclusions? The authors group countries by OECD 

status, with the implication that OECD members are 

more economically developed. But there are data 

from only a few countries in each group. Could we 

draw a meaningful conclusion for the entire group 

based on these data? Would conclusions differ if 

they looked at data by continent? 

These data reflects current knowledge and highlights that additional 

research is needed globally to provide more robust estimates of resistance 

prevalence to common primary care antibiotics. We also feel that grouping 

countries by OECD status is the most meaningful way possible.  

 

We have looked at data grouped by continent. The estimates for each 

continent are mostly similar to the estimates reported in Table 2, with 

respect to the general level of development of each continent, for 

example, pooled resistance to ampicillin in Europe, Australia and North 

America (mostly made up of OECD countries) are all similar to the pooled 

ampicillin resistance in OECD countries. Conversely, pooled resistance to 

ampicillin in Asia and Africa (mostly non-OECD countries) are similar to the 

pooled estimate of ampicillin resistance in non-OECD countries in Table 2. 

We do not believe this data adds much additional information than that 

presented in Table 2, however we are happy to send this on if required.  

 

We also looked at pooled resistance prevalence estimates overall, without 

stratifying by OECD status. These estimates are more similar to OECD than 

non-OECD estimates, largely due to the increased weighting which will 

have been given to the OECD studies, given their much larger sample size. 

The number of isolates tested in OECD countries versus non-OECD 

countries are very different, and likely reflects the limited availability of 

research resources in non-OECD countries. We feel that reporting overall 

prevalence of resistance and drawing conclusions from this would not be 

informative to readers from non-OECD countries and could lead to 

important differences (by OECD status) being overlooked. Moreover, the 

precision of the 95% confidence intervals for the non-OECD estimates is 

sufficient to demonstrate their differences from the OECD estimates.  

No change 

necessary. 

6 The justification for dividing countries into OECD and 

non OECD is largely because of the availability of 

antibiotics over the counter.  Why not classify 

countries that way? 

We agree that the most desirable way of stratifying our results would have 

been by over-the-counter (OTC) antibiotic availability. However, as 

mentioned in our ‘strengths and weaknesses’ section, there is no single 

agreed measure of OTC antibiotic availability.  

 

No change 



We attempted to establish countries’ antibiotic OTC status, but to our 

knowledge, no comprehensive data source exists, including regulations of 

each study country, and we are aware that the ‘on the ground’ reality is 

not reflected by country regulations, and in many parts of the world 

antibiotics can be obtained readily through non-regulated means. In our 

review, we refer to a systematic review conducted by Morgan et al in 2011 

which explored non-prescription antibiotic use worldwide. Whilst we 

acknowledge that there was not 100% agreement between OECD status 

and OTC antibiotic availability, there is a general tendency towards 

increased OTC availability in non-OECD countries compared to OECD. We 

feel this has been adequately addressed in the manuscript.  

7 Please explain what OECD means and 

signifies.  Some readers may not be familiar with the 

term. 

We have added in additional text to our methods section to explain OECD 

more clearly, along with our reasoning for stratifying by OECD status.  

Text added on 

page 5. 

8 Please define "primary care" – it varies from country 

to country.  In the US, most children would be seen 

by paediatricians. Could your definition have missed 

children seen by “office” specialists in the US and 

elsewhere? 

We agree that how primary care is delivered varies from country to 

country. We defined primary care as the first point of contact when 

seeking health care, and this therefore includes US studies where children 

are seen in paediatric offices. Our supplementary Appendix 1 includes our 

search strategy, and lists all relevant primary health care key words 

including “outpatient”, “community”, “family practice”, “ambulatory care” 

and “primary care”. We have updated the text in our methods to better 

clarify our definition of primary care.  

See Appendix 1 – 

detailed search 

strategy 

 

Updated text in 

methods on page 

5. 

9 Is your list of antibiotics reasonably complete? We aimed to report prevalence of resistance to the most commonly 

prescribed primary care antibiotics worldwide for children with UTI, and 

includes trimethoprim, co-trimoxazole, ampicillin and nitrofurantoin. 

Resistance to ampicillin reflects levels of resistance to amoxicillin due to its 

equivalent function to ampicillin – no studies included in our review tested 

specifically for susceptibility to amoxicillin. We also chose to include co-

amoxiclav and ciprofloxacin as second-line antibiotics, as recommended by 

the Infectious Disease Society of America (IDSA).  

 

We also report data for ciprofloxacin and ceftazidime susceptibility. 

Ciprofloxacin is a recommended second-line treatment for uncomplicated 

No change. 

 

 

 

 

 

 

 

 

 

 



UTI by the IDSA and was frequently reported in our review studies. 

Ciprofloxacin was also identified by studies conducted in Nigeria and Nepal 

as a possible first-line treatment. Further, ciprofloxacin has been known to 

act as a potential indicator of multidrug resistance (Higgins 2002, JAC, 

50(3), 438-40). For many non-OECD countries, cephalosporins were 

mentioned as recommended first-line empirical treatment options, 

including first to third-generations. Ceftazidime resistance was reported in 

18 studies across 13 countries, the most abundant data for any single 

cephalosporin reported and therefore acts as marker for cephalosporin 

resistance. In addition to this, ceftazidime (a third-generation 

cephalosporin) resistance can also act as a marker for extended-spectrum 

beta-lactamase production (Rawat & Nair 2010, J Glob Inf Dis, 2(3), 263-

74). We therefore felt this would be of interest and relevance to include in 

our review.   

 

 

 

 

 

 

 

 

 

 

 

Statistician comments 

10 When pooling prevalence, there is a risk of having 

small, close to 0 (or large, close to 1) values. In these 

cases, the asymptotic approach for the 95%CI does 

not work creating lower (or upper) limits outside the 

plausible region. At the same time, the estimate for 

the Variance of these studies is affected and this will 

have a big impact on the pooled estimate. There are 

(at least) a couple of transformations (logit or double 

arcsine) suggested to adjust for this. Please see 

paper below as a potential reference for this and 

adjust accordingly 

Thank you for this guidance. As per the reference suggested (Barendregt JJ, 

et al. J Epidemiol Community Health 2013; 0:1–5), we have adjusted our 

analysis based on the recommended double arcsine transformation to 

determine the pooled prevalence estimates. The Barendregt paper 

concludes that double arcsine transformation is preferred over other 

transformations (logit), as it better addresses the issue around confidence 

intervals of proportions falling outside the 0-1 range, and due to being 

unconstrained avoids the variance effect – proportions which are large or 

small cause the variance to be pushed towards 0. Using traditional inverse-

variance methods as we previously had therefore put too much weight on 

studies with large or small proportions.  

 

As a result we have updated our results to show the pooled estimates 

derived as detailed above. The most significant changes are within the 

non-OECD pooled estimates, though are overall conclusions have not been 

affected. We have also updated the text in the abstract to reflect the 

newly pooled estimates.  

Methods on page 

6 updated. 

 

Text updated on 

page 12 in results 

section. 

 

Figure 1 on page 

11 updated. 

 

Table 2 on page 

13 updated. 

 

Table 3 on page 

14 updated. 

 

Appendices 4-10 

updated. 



11 The analysis and presentation focus on country 

specific estimates. Nevertheless pooled estimates 

are presented for OECD and Non-OECD countries. As 

the number of studies varied by country, I believe 

the correct approach would be to estimate country 

specific estimates (as the authors do when reporting 

results in their maps) and then to obtain pooled 

estimates for OECD and non-OECD countries taking 

only one estimate per country into account. In cases 

like Turkey or the USA this single estimate will itself 

be a pooled estimate. This is similar to a multilevel 

model to account for clustering by country and it will 

have an impact as they are using RE models for 

pooling 

On reflection, we agree that our pooled estimate should take into account 

only one estimate per country, which itself will be a pooled estimate. We 

have pooled estimates per country using methods described above, and 

used these pooled country estimates to generate our data presented in 

Table 2 and 3 and in our supplementary forest plots.  

 

As mentioned in comment 10 above, the most significant changes are 

within the non-OECD pooled estimates – this was often where studies 

reported proportions of resistance close to 1, particularly in less developed 

countries such as Ghana, Nigeria and Tanzania.  

Table 2 on page 

13 updated 

 

Table 3 on page 

14 updated 

12 The use of meta-regression is almost surely incorrect 

(given the overlap in time windows reported) and 

the information gained from this analysis is 

minimal.  Would suggest not including this in the 

paper and explaining the reason for not reporting it 

(still include in the methods as something you were 

intending on doing). 

On reflection, we agree that a meta-regression analysis is not appropriate 

for the data in Figure 3 given the overlap in exposure time periods our 

included studies reported. We have removed this from our revision, and 

added in some text explaining why this was not reported. 

 

We identified one study (Duffy) where the authors prospectively examined 

the relationship between antibiotic use and resistance. We have examined 

this study separately and have performed a meta-regression on this study 

data which shows a clear time trend, with the relationship between 

antibiotic use and resistance decaying over time. This is in line with 

previous findings by our group (Costelloe et al 2010, BMJ) and their 

reporting of the paper by Malhotra-Kumar. 

Text updated on 

page 15. 

13 Please do not include the funnel plots. They do not 

add information to the review (particularly given the 

number of studies). 

On reflection, we agree that there are too few studies in our meta-analysis 

to appropriately assess publication bias. We have removed the funnel plot 

from our review, and included a sentence explaining why it was not be 

included.  

Funnel plot 

removed. 

 

Additional text 

added on page 

17. 

14 It is unclear if all studies reported on all antibiotics or For most studies, a subset of antibiotics were reported. We have added a Text added on 



only a subset. This needs to be presented more 

clearly. I assumed that the first line antibiotics would 

vary between countries. If this were the case, it 

would reflect with larger levels of heterogeneity in 

the pooled estimates (as resistance levels should 

depend on antibiotic use). Please can the authors 

comment on this and if possible include as part of 

their analysis? 

study characteristics table for all included papers as an appendix (Appendix 

3) which details the antibiotic susceptibilities reported for each study.  

 

It is true that first line antibiotics vary between countries, and this is 

something we wanted to report, but obtaining accurate information 

regarding first-line antibiotics for UTI in children proved difficult for many 

countries. We initially tried to locate national prescribing guidelines, but 

since these were not available for all countries, we reported first-line 

status based on the information provided in the studies. We have added 

this to the study characteristics table included in our revision (Appendix 3). 

Several studies referred to international guidelines including WHO, IDSA 

and American Academy of Pediatrics (AAP). All of these guidelines (with 

the exception of NICE) recommend co-trimoxazole as a first-line empirical 

treatment alongside nitrofurantoin.  

 

We have amended our forest plots which now highlight the countries 

where the antibiotic was recommended by at least one study conducted 

within that country as a first-line empirical treatment. We also carried out 

an additional analysis as before, grouping the countries by ‘first-line’ and 

‘not specified first-line’ for each reported antibiotic – we have included this 

as a supplementary table (see Appendix 11). This has been presented in 

two ways: the first shows ‘first-line’ versus ‘first-line not specified’ in OECD 

countries, the second shows the same for non-OECD countries.  In general, 

the resistance rates for OECD countries tend to be similar regardless of 

reported first-line use, whereas in non-OECD countries the results for most 

antibiotics suggest that in those countries which reported the antibiotic as 

a first-line empirical treatment option, resistance was higher than those 

countries who did not report the antibiotic as first-line. We have added 

text to our results section to reflect this, as well as to our ‘clinical, policy 

and research implications’ section of our discussion. 

page 6 and 12. 

 

Additional table 

added in 

Appendix 11. 

 

Text added to 

discussion section 

on page 20. 

 

Study 

characteristics 

table added 

(Appendix 3). 

15 Tables should not include p-values for the 

heterogeneity (this is already adequately captured in 

the i-squared) and instead provide information as to 

We thank the reviewer for this suggestion. As a result we have removed 

these in our revision, and added information relating to the number of 

studies and countries the estimates come from.  

Table 2 on page 

13 updated. 

 



the number of countries these estimates come from 

as well as how many studies. 

Table 3 on page 

14 updated. 

16 In Figure 3, there must be a mistake as the study by 

Duffy 2012 appears twice with different results. 

Please check and correct. 

We are grateful the reviewer has spotted this error. As a result, we have 

spotted another error in our data extraction of the Duffy paper - data from 

this paper was extracted with the assumption that the number of children 

and urinary isolates included in their analysis was the same, however this 

is not the case. All other studies included in our meta-analysis included 

only one urinary isolate per child. 

 

As a result, we feel that it would not be appropriate to include this study in 

our meta-analysis shown in Figure 3, however this paper contributes 

important measures of the association between antibiotic exposure and 

resistance over a clearly defined period of time, and we therefore propose 

to report the Duffy paper results separately in Figure 4 of our results 

section.  

 

We have updated Figure 3, added in Figure 4 and added additional text 

into our results section to correct this. 

Text added on 

page 6. 

 

Text added on 

page 18 and 20. 

 

Text added on 

page 15. 

 

Figure 3 on page 

16 updated.  

 

Figure 4 on page 

16 added.  

17 If Economic Status and particularly being part of the 

OECD has been used as a proxy for availability of 

OTC antibiotics, they could potentially use economic 

status as a continuous measure to test for direct 

association with prevalence of resistance. 

We felt this was an interesting idea, so we chose to run a meta-regression 

based on each country’s 2015 Index of Economic Freedom ranking 

(http://www.heritage.org/index/ranking). This is a ranking for each 

country based on certain attributes of each country including rule of law, 

government stability, regulatory efficiency and open markets; a country 

with a lower economic freedom rank will have greater poverty and 

deprivation. Our meta-regression included the index ranking for each 

country as our covariate, and prevalence of resistance as our outcome. For 

all antibiotics, no significant associations were observed as rankings move 

from more economically developed to more economically developed.  

 

Whilst we agree that the use of economic status as a continuous measure 

would be an interesting concept to explore, we chose not to include this in 

our revision as economic ranking is a time-varying covariate, therefore this 

would only be appropriate if we used the economic ranking of the country 

No change 

necessary. 



at the time the study was conducted. We concluded that this information 

would not add any meaningful information to the review.  

18 Interesting exercise to have compared obtained 

estimates with adjusted estimates reported but 

would have been more relevant to mention which 

variables were reported in the different papers as 

part of the adjustment. 

We agree that it would be of use to mention in our results which variables 

were adjusted for in the studies included in the meta-analysis. We have 

added this additional information into our results.  

Additional text 

added on page 

15. 

 

Additional 

information 

added in study 

characteristics 

table in Appendix 

3. 

19 Please consider a sensitivity analysis based on those 

studies that have used BSAC or CLSI guidelines 

(better quality?) 

We did consider a sensitivity analysis based on the guidelines studies 

reported using to interpret their sensitivity results, however, only one 

study included in our review reported using BSAC guidelines, all other 

studies in the review either reported using CLSI guidelines (n=39), or did 

not report the guidelines they used (n=18). We therefore explored 

differences between the CLSI reported and not reported group - there 

were no clear differences. We have added text explaining these 

observations and an additional row in Table 1 indicating which guidelines 

studies used.  

Text added on 

page 7. 

 

Additional row 

added to Table 1 

on page 9-10. 

 

Added to study 

characteristics 

table in Appendix 

3. 

20 In the Flow-chart, please can the authors add at end 

how many studies reported on prevalence and how 

many looked at resistance (and both) as these are 

different questions. 

We have updated the flow-chart to indicate how many of the included 

studies reported information on: prevalence of resistance only; association 

between previous antibiotic exposure and resistance only; and both.  

Flow-chart on 

page 8 updated. 

21 In the Discussion they comment that the prevalence 

estimates might be inflated, this is potentially true 

but should not account for the differences observed 

between OECD and Non-OECD countries unless 

there are systematic differences about the timing 

when the samples are taken. 

We believe the reviewer is referring to our comment in the discussion that 

our prevalence estimates may be inflated if they are reflective of urine 

samples collected from children who are presenting to primary care due to 

failure of empirical treatment. We agree that this would not likely account 

for the differences in prevalence observed between OECD and non-OECD 

countries, given that there are no obvious differences in timing when 

Additional text 

added on page 

19. 



samples were taken. We have added text to our revision for clarification.  

22 In the Forest plots, please include estimate of 

heterogeneity by subgroup here (i-squared) 

I-squared values have been added to all plots as well as represented in 

Table 2.  

Updated forest 

plots in 

appendices 4-10. 

Reviewer 2 

23 Additional points that might be interesting to include 

in the discussion could include: 

-most importantly perhaps, what do these findings 

mean for the quality of primary care in particularly 

nonOECD countries, and related policies? The 

findings of higher resistance are striking, and 

potentially reflect deficiencies in how care is 

provided, how well clinical algorithms like IMCI 

target children who need abx, whether quality of 

care in such countries should measure 

appropriateness of use, policies surrounding 

pharmacy or dispensaries etc. This is outwith the 

Discussion, but reflecting on what this means at the 

higher level for primary care delivery and quality 

would be interesting. 

We thank the reviewer for raising an interesting discussion point. 

Essentially, our results suggest that in more economically developed 

countries with a strong primary care infrastructure, where antibiotics are 

obtained through regulated means, prevalence of antimicrobial resistance 

tends to be lower. This suggests that less well developed countries could 

add this to the long list of other reasons for investing in and developing 

good primary care infrastructure. We have added text to this effect to the 

discussion section. Whilst guidelines such as IMCI (Integrated Management 

of Childhood Illness, WHO) are useful tools for developing countries in 

terms of improving quality of care, and ensuring children have access to 

the most appropriate medication, evaluation of their effectiveness was 

beyond the scope of this review.  

 

Text added on 

page 20. 

24 Is it possible that higher resistance in low income 

countries reflects greater use of appropriate 

antibiotics given that children in these countries are 

at higher risk of pneumonia, sepsis, meningitis etc. 

As opposed to high income countries where most of 

us accept that abx are overused or used 

inappropriately? 

It is certainly possible that the higher resistance rates observed in low 

income countries reflect appropriate antibiotic use, because children from 

these countries are at greater risk of serious bacterial infection than 

children from higher income countries.  We have added a comment to our 

discussion section to suggest that further research on the appropriate use 

of antibiotics worldwide is needed.  

Text added on 

page 20. 

25 it would be interesting to speculate on whether 

there is a dose response effect, ie bigger doses of 

abx result in more or longer periods of resistance. 

And whether use of shorter courses of abx would 

have a role in limiting resistance, given their 

equivalent effect for many bacterial infections. 

We agree this would be an area of great interest, and one which we were 

keen to do in this review. Unfortunately none of the studies in our review 

reported any data related to the dose of antibiotics this children were 

exposed to, therefore we were unable to draw any conclusions about a 

dose-response effect. We have added this as a limitation and an area of 

future research to our discussion.  

Text added on 

page 18. 



26 It would be interesting to know whether there have 

been changes over time that can be measured, given 

the widespread introduction of vaccines for most 

invasive bacteria in higher income and increasingly 

in lower income countries (of course not for E Coli). 

Many not all of the abx used previously for pneumo 

or Hib etc are sthe same as ones used for UTI. Or, is 

the rise in resistance independent of this and 

reflects poor diagnosis/targeting/etc. In other 

words, has vaccination for many bacterial pathogens 

altered the rise in abx resistance?? 

We agree that vaccination could impact resistance over time. We already 

looked for such temporal effects but did not have enough data (over 50% 

of our included studies were conducting within the last 5 years). We have 

commented on this in our ‘strengths and limitations’ section. 

Text added on 

page 18. 

Reviewer 3 

27 The Mcloughlin study is included twice in the 0-1 

month group and this appears to be double 

counting, since the patients and exposures are the 

same, and the outcome of co-trimoxazole resistance 

is also included in the outcome of any antibiotic 

resistance. The Duffy study also appears to be 

included twice in the 0-12 month outcome, and it 

isn’t clear how that can happen given the methods. 

The authors either need to explain these or (if 

erroneous) correct the analysis. 

McLoughlin et al reports separate resistance and exposure rates for 

children with resistance to co-trimoxazole, and resistance to any antibiotic. 

This was an error on our part in including both data, and as the reviewer 

points out, the co-trimoxazole resistance data is also captured in the data 

for resistance to any antibiotic. We have now corrected this.  

 

Regarding the Duffy study, please see our response to comment 16 which 

explains how we have corrected this error.  

Figure 3 on page 

16 updated. 

 

Figure 4 on page 

16 added.  

 

Text added on 

page 15. 

 

 

28 The resistance meta-analysis combines the data in 

ways which we believe may lead to misleading 

conclusions. It reports the odds of resistance by 

overlapping periods (any exposure in 0-1 month, any 

exposure in 0-3 months, 0-6 months etc). This is the 

method also used in the previous systematic review 

on this subject (Costelloe et al BMJ 2010), and we 

can see that it is a pragmatic decision based on the 

way that most of the underlying papers report their 

data. However, as the authors acknowledge in the 

discussion, patients exposed in month 1 are 

The reviewer suggests that our meta-analysis may not be the most 

appropriate for the purpose of assessing change in resistance over time. 

Whilst we agree that our results do not represent a clear picture of 

changes over time, they do as a whole suggest that there is likely to be an 

association between being prescribed an antibiotic in primary care and 

resistance. We conclude in our review that according to the data we have, 

this association could persist for up to 6 months (Figure 3), which we feel is 

reasonable based on the data we have. We also feel that it is important to 

highlight the need for more research in this area, focusing on more 

discrete measures of time since exposure to antibiotics. We have added 

text to our discussion section to address this.  

Text added on 

page 18 and 20. 



therefore included in analyses of ‘exposure in the 

last 3/6/12 months’. This makes this a less than ideal 

method to examine the extent to which resistance 

declines (or not) over time. The findings in this study 

are that resistance does not decline over 12 months, 

whereas the meta-analyses reported in Costelloe 

2010 find that it does (which is briefly discussed). 

Additionally, the Costelloe 2010 paper highlights one 

large prospective study (Malhotra-Kumar Lancet 

2007) which finds a clear decline over 6 months 

following antibiotic exposure (albeit not urinary 

antibiotics); the single largest study of urinary isolate 

resistance in the Costelloe 2010 review found a clear 

reduction over 12 months when resistance was 

measured in relation to exposure in non-overlapping 

discrete periods (Donnan P, BMJ 2004 – a colleague 

of ours), and the Duffy 2013 paper (the single largest 

study in the meta-analysis) found the same. For 

example, this systematic review reports a 

statistically significant association between antibiotic 

exposure in the last 0-12 months and resistance 

based entirely on the Duffy paper (but see our 

comments below about the extracted OR). But the 

Duffy paper itself reports an OR of 1.21 (0.66 to 

2.24) for exposure 6-12 months before infection, 

which we think is clearly a better measure of the 

association with 'long-ago' exposures. 

 

29 We are uncertain how the odds ratios for the Duffy 

2013 paper reported in figure 3 were derived. They 

do not match either the crude or adjusted multilevel 

OR reported in the paper (the 0-1 month ones are 

reported to be 2.32 in figure 3 vs >6 crude and ~4.7 

adjusted in the original paper– we report by 1-2 

Please see our response to comment 16 which explains how we have 

addressed this comment.  

 

We have also added in additional text to our results section explaining that 

the Duffy paper did not have the same number of children and urinary 

isolates, all other included papers did have the same number of children 

Figure 3 on page 

16 updated. 

 

Figure 4 on page 

16 added. 

 



weeks and 3-4 weeks so combined for the meta-

analysis). It’s difficult to understand how such a large 

difference could happen, although it may be that it 

relates to our use of a multilevel model to estimate 

the OR to properly account for the clustering of 

samples within children as some children have 

multiple tests. Given the repeated measures within 

individual children, a crude OR ignoring this is 

unlikely to be appropriate to include. This also raises 

a more general query, which is that the results state 

that the number of children and the number of 

samples is the same, but this is definitely not true for 

Duffy 2013, and it would be useful if the authors can 

confirm that this is the only exception and amend 

that section of the results. 

and isolates.   Text added on 

page 7.  

30 On a different topic, we think the paper should have 

an appendix table describing the included studies (ie 

the table on which the existing summary table 1 is 

based, but with somewhat more detail for example 

on the antibiotics examined, country of origin, date 

of study and so on). Most readers will of course 

never read this, but comprehensive reporting for 

those with a specific interest is better. This relates to 

item 18 of the PRISMA checklist. 

We agree that this information would be useful for readers, should they 

wish to have it. We have added into our revision a supplementary table of 

more detailed study characteristics for each included paper.  

Study 

characteristics 

table added in 

Appendix 3. 

31 A specific issue to report and to discuss further is the 

inclusion of studies from the hospital setting if they 

reported “community-acquired UTI” (defined as 

within 48 hours of hospital admission). The 

definition of “community acquired” is not so 

straightforward, and some define it as also not being 

within 30 days of hospital discharge. It would be 

useful to clarify how many studies are of this nature 

and to discuss how this might alter findings (in the 

We agree with the reviewer that the way in which hospital-based studies 

defined “community-acquired” should be clearer. In total, 13 studies were 

hospital-based, conducted in Switzerland, Turkey, Austria, Greece, Jordan, 

Iran, Taiwan, Ghana, Tanzania and the United Arab Emirates. Whilst only 3 

studies clearly state their definition of community-acquired UTI as sample 

taken within 48hrs of admission, all others state only that isolates were 

“community-acquired”, and that nosocomial UTIs had been excluded. We 

explored for differences in resistance rates by where children were 

recruited (e.g. primary care practice, outpatient clinic, hospital admission, 

Text added on 

page 5. 

 

Table 1 updated 

on page 9-10. 



UK for example, children with UTI seen in or 

admitted to hospital are very likely to be sicker). 

etc), and no differences were found. We agree this warrants further 

description in our results section, and have added text and study 

recruitment information to Table 1. This information is also available in our 

supplementary study characteristics table.  

32 The implications of the findings are not that clearly 

stated. What is a GP to do in the face of high 

resistance to the first line drugs we use (apart from 

nitrofurantoin) and strong pressure not to use 

second line drugs?!? Perhaps we should more often 

test then treat if positive strategies? 

We mention in the ‘Clinical, policy and research implications’ section of our 

review that according to IDSA international guidelines, if local resistance to 

an antibiotic is greater than 20% it should no longer be used as a first-line 

empirical treatment for UTI. Our results therefore suggest that some 

countries may need to re-evaluate their prescribing guidelines and that 

many clinicians may need to resort to using a wider range of (including 

second line) antibiotics – and that antibiotic choice may be informed by 

previous urine culture where these have been done.  

 

We have added in some additional text to our discussion section to 

address this more clearly.  

Additional text 

added on page 

20. 

33 Table 2 and table 3 reporting prevalence of 

resistance are differently formatted. They should 

report the same information, and I prefer the more 

detailed table 3 since it lists the studies contributing. 

But they should be consistent. 

We agree with the reviewer comments that Table 2 and 3 should be 

presented in the same format. We have updated Table 2 to include the 

reference numbers of the included studies for each antibiotic, similarly to 

Table 3. 

Table 2 updated 

on page 13. 

34 There are a number of minor typos. The ones I 

spotted are “foodbourne” in the introduction; 

“thatinvestigation” in 2nd para methods; paragraph 

breaks in results “see also [paragraph] Figure 2”; 

rogue text immediately after figure 2; rogue text 

immediately before table 3; “drug-bug 

combinations” in the results section about 

association between previous antibiotic exposure 

and resistance; “Around a quarter of children are 

also likely to be resistant to trimethoprim” in clinical 

and research implications of discussion (bacteria are 

resistant not children). 

Typing errors identified have now been corrected.  

The reviewer commented ‘paragraph breaks in results “see also 

[paragraph] Figure 2”; rogue text immediately after figure 2; rogue text 

immediately before table 3’ – we think this refers to the crosslinking of 

tables and figures, causing some of the text to display incorrectly. We have 

amended this throughout our results section. 

 

We agree the use of “drug-bug combinations” is unclear, this has now 

been updated.  

 

Regarding the reviewer comment - “Around a quarter of children are also 

likely to be resistant to trimethoprim” – we have amended our text to 

clarify we are referring to resistance in urinary E. coli and not children 

Updated text on 

page 4. 

 

 

 

 

 

Updated text on 

page 15. 

 

Updated text on 

page 20. 



themselves.  

35 The introduction first paragraph and the clinical 

implications section of the discussion talk about 

“stronger” antibiotics but for example, we don’t 

think that cefalosporins are intrinsically stronger 

than trimethoprim for lower UTI. Certainly newer, 

more expensive, second line but not intrinsically 

stronger. 

We thank the reviewer for this observation and we have replaced the term 

“stronger” with broad-spectrum. 

Text updated on 

page 4 

(Introduction) 

and page 20 

(Discussion). 

36 Duffy 2013 is referred to as Duffy 2012 in text. We have now corrected this. Text updated on 

page 15. 

37 The rationale for distinguishing between OECD and 

non-OECD countries is framed as “economic status” 

in the methods, but is better discussed as both a 

general measure of development and more 

particularly a proxy for over the counter use. The 

methods should be more specific. 

We agree and have made this clearer in our methods section.  Text added on 

page 5. 

38 To a UK eye, the much more limited data on 

trimethoprim resistance from OECD countries in 

particular is surprising. Could the authors comment 

on why they think this is? 

We believe this may become more clear now that we have added 

Appendix 11 to our results which looks at prevalence of resistance by 

reported first-line UTI treatments. In total, seven OECD studies from five 

countries (UK, Ireland, Austria, Australia and Sweden) reported 

susceptibility to trimethoprim – these were also the only studies who 

reported trimethoprim as a first-line antibiotic treatment for UTI. As 

mentioned in comment 14, it was difficult to ascertain accurately which 

antibiotics each country used as first-line agents, however, it seems 

reasonable to assume that if they did not test the bacteria against 

trimethoprim, it is likely because it is not frequently used as a treatment in 

their country. We therefore believe the reason for the limited data on 

trimethoprim resistance, particularly within the OECD countries, is due to 

the fact that it is not commonly used as a first-line treatment, perhaps as a 

result of rising resistance. Co-trimoxazole was evidently the most common 

first-line treatment for UTI worldwide, reported as so in 37 studies from 15 

countries worldwide. We have added some additional text into our 

discussion to address this.  

See Appendix 11 

for reported first-

line antibiotics. 

 

Text added on 

page 19. 



Reviewer 4 

39 Line 25. Methods. Are 'E. coli-positive UTI isolates' 

laboratory-diagnosed as opposed to solely GP 

diagnosed UTIs? I think they are as they have linked 

resistance data but wanted to check as its defined 

for hospital based studies. 

We confirm that all E. coli-positive UTI isolates were laboratory-diagnosed. 

We have updated the text in our methods to be clearer. 

Updated text in 

methods on page 

5. 

40 Table 1: A number of papers do not report the 

method of urine collection - do these studies have 

anything particular in common?  

The studies which do and do not report method of urine collection do not 

differ with regards study quality or resistance rates. We have added some 

additional text into our results to clarify. 

Text added on 

page 7.  

41 Previous antibiotic exposure: it would be helpful to 

know which studies showed crude and/or adjusted 

OR and what they adjusted for in the model? Also 

does Figure 3 show the crude ORs or a mixture? I 

think it needs to be clarified in the title. Also did any 

study adjust for practice level variation? 

The data presented in Figure 3 shows the crude odds ratios for each study, 

and we have amended the title of this figure to reflect this. Also, our 

response to comment 18 above refers to the reporting of variables which 

were adjusted for in each study. We have added this into our revision, and 

to our supplementary study characteristics table. No studies included in 

our meta-analysis adjusted for practice-level variation.  

Text added to 

Figure 3 on page 

16.  

 

See Appendix 3 

for study 

characteristics 

table. 

42 Figure 3: For the 0-12 month exposure period there 

are two ORs from the Duffy et al (2012) paper. Can 

you explain what the difference is between these 

two point estimates? 

Please see our response to comment 16 which addresses this reviewer 

comment.  

Figure 3 on page 

16 updated. 

43 Appendix 4. Any reason why the three studies from 

Turkey have higher resistance of co-amoxiclav as this 

is also where you have the highest heterogeneity? 

As a response to comment 10, we have amended our analysis to better 

reflect prevalence, as a result our estimates have changed. Further, in 

response to comment 11, we now show in our forest plots the pooled 

estimates per country, rather than estimates for each individual study, as 

recommended. Despite comparing the three Turkish studies in terms of 

methods, sampling, time of recruitment and age range of children, we 

were unable to find any differences between these studies and those 

conducted in any other country, nor the remaining Turkish studies.  

No change 

necessary. 

44 Reference #27. Duffy et al is stated as 2012 

throughout the paper but is 2013 in the reference 

list. 

As per comment 36, we have corrected this. Text updated on 

page 15. 

45 For all forest plots, please add what ES stands for (or We have added a footnote to our forest plots explaining the meaning of ES Appendix 4-10 



in the methods). which refers to the effect size. updated. 

 


