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Dear Dr. Hopkins  

 

Manuscript ID BMJ.2016.035417 entitled "The impact of introducing malaria rapid diagnostic tests on 

antibiotic prescribing: a nine-site analysis in public and private health care settings"  

 

 

 

Thank you for sending us your paper. We sent it for external peer review and discussed it at our 

manuscript committee meeting. We recognise its potential importance and relevance to general medical 

readers, but I am afraid that we have not yet been able to reach a final decision on it because several 
important aspects of the work still need clarifying.  

 

We hope very much that you will be willing and able to revise your paper as explained below in the report 

from the manuscript meeting, so that we will be in a better position to understand your study and decide 

whether the BMJ is the right journal for it. We are looking forward to reading the revised version and, we 

hope, reaching a decision.  

 

 

dr. Wim Weber  
European editor, The BMJ  

wweber@bmj.com  

 

https://mc.manuscriptcentral.com/bmj?URL_MASK=c3e8bea4d471406a9a5c70fa768f1912  

 

 

**Report from The BMJ’s manuscript committee meeting**  

 

These comments are an attempt to summarise the discussions at the manuscript meeting. They are not an 

exact transcript.  
 

Members of the committee were: Wim Weber (Chair), Angela Wade (Statistics advisor), John Fletcher, 

Elizabeth Loder, Rubin Minhas, Amy Price, Georg Röggla, Tiago Villanueva, Daoxin Yin.  

 

Decision: Put points  

 

Detailed comments from the meeting:  

 

We had the following concerns:  
 

Whether this is a biased review depends on just how the studies were included.  It is not necessary to 

perform a systematic search in order to produce an unbiased summary of what is going on, but is is 

necessary to use an approach that avoids inclusion being biased with respect to the outcome.  For example, 

collaborative trials meta-analyses can produce unbiased summaries so long as the collaboration starts 

before the results are known.  But if trials are included or excluded in the summary dependent on their 

results this would be biased.  

 

We would need reassurance that your selection of studies was assembled before any results were known 

and preferably included all studies funded.  At the moment it's not entirely clear if this is the case and the 
authors had a clear prior feeling about what they were going to find so it's important to have this spelled 

out.  

 

 

If you have the data, an individual patient data meta-analysis might be done.  

 

 

Alternatively, a full systematic review/ meta-analysis might be done. We do not agree that methodological 

heterogeneity precludes a meta analysis of these studies (certainly cRCT and iRCT can be combined). Some 
more detailed comments are given below:  

 

1. More information should be given of the robust standard error calculations.  

2. Although it is reasonable to not combine randomised and non-randomised trials, a meta-analysis of the 

randomised trials (both cluster and individual) may be beneficial. A further investigation may explore the 

differences in outcome between the cluster and individual RCT.  

3. Not all 9 studies are randomised: one is before-after, and should preferably be excluded. (Otherwise the 

abstract is misleading).  

4. It would be very helpful to separate out the cRCT and iRCT in the tables and forest plots. In fact a full SR 

and MA which investigates these subgroups (or maybe just concentrates on RCT), and perhaps also 
considers factors that may be influential, such as uptake rate within intervention arms via meta-regression, 

should be considered. As the results state, “The heterogeneity of mRDT uptake and results is important to 

the generalizability of these data to different settings.”  

5. The percentages testing positive/negative for malaria only acts as a proxy for local endemicity if testing 

is performed in all, or an unbiased subgroup, of individuals. To what extent are those (a) enrolled in these 

studies and (b) tested given that they are in a study, representative? For some studies only a relatively low 

proportion of those enrolled were tested (Tanz-pub, Uga-pub and Nigeria for instance). Furthermore, why 

are only those tested within intervention settings used for these proxy estimates? Table 2 shows some 



tests were performed in control areas and their % testing positive may be quite different.  

6. Interpretation of the RR across studies should take into account the significance of the estimates rather 

than simply counting the numbers above and below 1.  

7. Why are so few Uga-priv patients documented in table 4? (497 of the 18,474 table 1)  

8. Care should be taken not to ascribe causality where comparison groups were not randomised (before-
after study and the comparison between those with positive and negative test results).  

9. Cohen notes that some RCT were stratified and this should be accounted for in the analyses.  

10. The numbers and percentages in the first two sentences of the abstract results do not appear in the 

main body of the paper and do not seem to correspond to the totals from tables 2 and 3.  

 

 

First, please revise your paper to respond to all of the comments by the reviewers. Their reports are 

available at the end of this letter, below.  

 

 
In your response please provide, point by point, your replies to the comments made by the reviewers and 

the editors, explaining how you have dealt with them in the paper.  

 

Comments from Reviewers  

 

Reviewer: 1  

 

Recommendation:  

 
Comments:  

I’ll start by saying that this is an absolutely fascinating study on multiple levels, and may merit an editorial 

to explore some of the nuances raised or suggested by their analysis.  It addresses a macro question of 

tremendous public health relevance: how does the rule of unintended consequences play out with the 

introduction of a new diagnostic test that carries limitations and provides information that may conflict with 

local beliefs about disease etiology? The analysis was persuasive and informative.  Its limitations, per se, 

were that it provided hard data about ‘what’ happened, but very limited data about ‘why’.  That is not a 

criticism of the paper, which was appropriately focused on the ‘what’, but I do hope that follow on studies 

and analyses can start to open the black box and get into the messy behavioral issues governing the ‘why’. 

 Overall, I wish to congratulate the team on this article.    
 

The article presents results from a series of studies conducted under the ACT Consortium, which assessed 

the impact of introducing malaria RDTs into health systems in multiple countries. Some of these studies 

were cluster RCTS, some pre/post studies.  The authors note that the heterogeneity of designs precluded a 

formal meta analysis, so instead they summarize their novel analyses focused on the impact of RDTs 

introduction, and of the results of the RDTs themselves, on antibiotic prescribing behaviors.  In a perfect 

world, only RDT positive patients would receive anti-malarials and RDT negatives would receive antibiotics. 

 But we don’t live in a perfect world, and that, in a nutshell, is the bottom line of the article.  

 
The problem is that the mRDT test is not specific enough for that.  It is well known that in highly malarious 

areas, a high proportion of seemingly healthy children will be parasitemic at any given time.  Thus an 

intercurrent pneumonia or meningitis leading to fever could easily yield a positive RDT, and if that test was 

taken at face value, life saving antibiotics could be omitted.  Clinicians know this well, and respond by 

hedging their bets and giving antimalarials and antibiotics.    

 

At the macro level this could be seen as irrational behavior and wasteful in terms of resource allocation. 

 But at the individual patient encounter level, one can hardly criticize these actions. Consider: a clinician 

facing a sick child must make a series of clinical decisions that will likely determine whether the child 

survives.  In all likelihood, the child (and his/her parents) are known personally to the clinician, and the 
death of the child will weigh heavily on their future relationship, and indeed the perceived competence of 

the clinician in the eyes of their community.  That’s a heavy calculus.  

 

On top of which, the shift to artemesin combination therapies for malaria and from cotrimox to amoxicillin 

for pneumonia has removed much of the buffer that protected against guessing wrong.  Why?  Cotrimox is 

quite active against malaria, and sulfa-pyremethamine has some activity against bacterial pneumonia. 

 Thus, when CTx and SP were the two outputs from IMCI algorithm, being ‘wrong’ was never completely 

wrong.    

 
But that is no longer the case: while artemesinin-combination therapy is far more effective against malaria, 

these drugs have no antibiotic activity; and conversely amoxicillin may be better for pneumonia but has no 

activity at all against malaria.  The paradox is that despite scaling up the availability of two drugs that are 

superior for their primary target, the consequences of guessing wrong – a consequence that the clinician 

must bear – increased substantially.    

 

Seen that way, it seems that we can see the problem as one of perspectives.  

The clinician has two goals:  

Motivation 1a: to save the life of the child, and  

Motivation 1b: to be seen to be doing so in the eyes of the child’s parents or care givers  
 

The public health community’s goal is narrower.  

Motivation 2: to reduce the unnecessary use of antibiotics, and thereby inhibit the spread of antimicrobial 

resistance.    

 

Empirically, it seems clear that the two goals may not necessarily be aligned.  

 

This is the context in which the Hopkins study occurred.  The key findings of Hopkins’ analysis were that 1) 

introducing an RDT to a health system had a modest effect on increasing antibiotic prescribing; 2) that 



when an RDT result is negative that this has a much more potent impact on increasing antibiotic 

prescription; and 3) that the specific antibiotics used in response to 1 and 2 above are difficult to reconcile 

and appear outwardly quite illogical (for example, a significant increase in the use of metronidazole, which 

is not a common empiric treatment for fever.   The results are again quite fascinating but of course raise a 

series of questions that the analysis did not address, or perhaps could not be answered with the data 
available.  I would encourage the authors to address any of these items if they can, but I imagine that this 

may be impossible without follow on studies.    

 

These questions include, in no particular order:  

1. What were the clinical conditions for which the antibiotics were prescribed?  Did they include diarrhea, 

for example, since diarrhea would create some rationale for metronidazole?  

2. How did the availability of antibiotics at different facilities affect the choice of antibiotics given?  I ask 

this thinking about motivation 1b: if the clinician wishes to be seen to be doing all that can be done, but 

knows on some level that the antibiotic is really just a placebo, a gesture to the parents that all is being 

done, then perhaps using a drug like metronidazole might be a great choice.  
3. Or alternatively, is it possible that the ‘placebo antibiotic’ given was merely one that happened to be 

available – clinics often experience stock outs, so maybe the choice of antibiotic had less to do with 

attempting to match the drug ideally to the clinical indication, and more to do with what drugs that 

happened to have a lot of at that point in time?  

4. How do the prescribing behaviors overlay with malaria transmission patterns?  Looking at the figures and 

tables, the outliers seem to be Nigeria and Afghanistan.  The former was least affected by the availability of 

RDTs or by the result of a negative RDT; Afghanistan was profoundly affected. Yet malaria is extremely 

common in rural Nigeria and far far less common in Afghanistan.  From a Bayesian perspective, the risk of 

co-infection must be high in malaria, in which case a cautious worried clinician would likely give antibiotics 
to patients with a positive RDT very frequently, since they may know that a positive RDT cannot rule in 

malaria as the cause of the fever and so will ‘hedge’.  But in Afghanistan, malaria is rare, making a positive 

test result far more meaningful than in Nigeria.    

5. What were the febrile syndromes that led to these antibiotic prescriptions?  Did they include diarrheal 

diseases for example, and were those linked to the use of metronidazole?  In other words, by examining 

the micro data, can we reconcile the seeming irrationality suggested by the macro data?  

6. What were the prescribing cultures in these clinical communities prior to the ACT studies?    

7. How ingrained were IMCI guidelines at these study sites?  Because, the IMCI guidelines may yield 

conflicting advice to clinicians compared with RDTs.    

 
 

In terms of formal requests for changes to the paper, actually I had very few.  The article was clearly 

written, relevant, interesting, and terse.    

 

Minor comments:  

1.  One area that really felt to be missing though was a description of the cohorts in the ACT studies, and 

particularly the age-mix of the subjects who were treated.  The relevance is that the spectrum of disease 

encountered by very young children is not the same as for toddlers or older children or adults.  They make 

no mention of who was being treated, but presumably those demographic data are available and should, in 
my opinion, be presented in the paper itself.  

 

2. The authors note that only 5% of febrile children are bacteremic as evidence that antibiotics are 

overused.  While I don’t dispute their conclusion, I think this argument does not lead us there.  There are 

many bacterial infections leading to fever that would rarely cause bacteremia (otitis media, sinus infections, 

skin infections, streptococcal pharyngitis).  Even pneumonia rarely leads to detectable bacteremia.  Perhaps 

a useful analysis to conduct, if the data exist, would be the proportion of children who had a negative RDT 

and a diagnosis of viral URI, who still received abx.    

 

3.  I think that the authors should emphasize that the malaria RDT is most useful in ruling out malaria as a 
cause of fever, and less useful to rule in, particularly in areas of high transmission. And I think it bears 

mention that the interpretation of a positive test shifts based on the local malaria epidemiology.  

 

4.  Looking at Table 3, Afghanistan stands out as having the largest impact of a negative RDT on increasing 

Abx utilization, whereas Nige/mix has the lowest.  But Cameroon pub/a and pub/b, Tanzania pub/c also 

had very low Relative risks with a negative RDT.  All three of those countries are places where malaria is 

very prevalent.  As noted above, the low RR could reflect the fact that clinicians are hedging and giving 

antibiotics at a high rate DESPITE A POSITIVE test, and not necessarily failing to give antibiotics in face of 

a negative test.  Could they explore that question a bit further? Or if this can’t be resolved statistically, 
could they address the question and its implications in the discussion?    

 

 

 

 

 

 

 

 

Additional Questions:  
Please enter your name: Christopher Gill  

 

Job Title: Associate Professor of Global Health  

 

Institution: Boston University  

 

Reimbursement for attending a symposium?: No  

 

A fee for speaking?: No  



 

A fee for organising education?: No  

 

Funds for research?: No  

 
Funds for a member of staff?: No  

 

Fees for consulting?: No  

 

Have you in the past five years been employed by an organisation that may  

in any way gain or lose financially from the publication of this paper?: No  

 

Do you hold any stocks or shares in an organisation that may in any way  

gain or lose financially from the publication of this paper?: No  

 
If you have any competing interests <A HREF='http://www.bmj.com/about-bmj/resources-authors/forms-

policies-and-checklists/declaration-competing-interests'target='_new'> (please see BMJ policy) </a>please 

declare them here: I declare that I have no competing interests.  

 

 

Reviewer: 2  

 

Recommendation:  

 
Comments:  

The authors report on the impact of malaria rapid diagnostic testing on the prescription rate of antibiotics. 

Data were obtained from several studies whose primary outcome was the prescription rate of antimalarials 

after introduction of RDTs. The authors report that in most settings the scale-up of malaria testing by 

introducing RDTs leads to an increased prescription rate of antibiotics. The results are based on a large 

sample size from studies across different geographic and health care settings. The work is very relevant in 

the light of the current risk posed by increasing antimicrobial resistance. It shows that while the scale-up of 

malaria testing may reduce the untargeted use of number of prescribed antimalarials, the number of 

prescribed antibiotics may in fact rise. The current study therefore is important for clinicians and 

policymakers alike.  
Please find below the specific recommendations for the manuscript. I would suggest accepting the 

manuscript for publication in the BMJ after revision.  

(Note: page numbering is inconsistent in the draft. For further use I refer to the page numbers in bold in 

the upper left or right corner of each page.)  

 

Specific comments:  

 

1. Abstract/design: The Tanz1 study consists of an evaluation before and after introduction of RDTs. 

However the abstracts reads though as all studies would be either individually or cluster-randomized trials.  
 

2. Abstract/results, lines 34-41: As the authors write later-on in the manuscript, a meta-analysis was not 

done because of the heterogeneity of studies. Hence, I would not include summary measures (such as the 

proportion of those prescribed an antibiotic) over all studies.  

 

3. Abstract/results, lines 41-43 and Results, p.11, lines 40-45: I would be cautious to write that "antibiotic 

prescription was higher (…) in all but one study". The RR is relatively close to 1 and the confidence interval 

includes 1 for several more studies.  

 

4. Abstract/Conclusions, p. 5 line 58-p. 6 line2. This is probably oversimplified: most patients who should 
receive an antibiotic (e.g for pneumonia, otitis etc.) are not bacteraemic! Nevertheless, the amount of 

prescribed antibiotics in the reported studies is still probably much too high.  

 

5. Methods / Overview of studies included in the analysis, p8 lines 45-56: The description of the included 

studies is relatively vague. I would suggest either to describe these in more detail or to delete these 

general sentences  

 

6. Methods / Overview of studies included in the analysis, p8 line 56 - p9 line4: I would suggest to include 

the trial identifiers in the respective databases in the manuscript (either in the main text or in a 
supplement), so that readers can rapidly look up the relevant entries.  

 

7. Methods / Overview of studies included in the analysis, p.9, lines 6-17: The authors could include a flow 

chart detailing which of the ACT consortium studies were included in the current analysis and which were 

excluded.  

 

8. - I would suggest adding more information on which malaria tests were performed / how malaria was 

defined. This is only vaguely mentioned in the Methods section (p.9 lines 37-49) and could be clarified.  

- In the same line, it is unclear how malaria prevalence in symptomatic patients was estimated in Table 1. I 

would understand footnote a) such as that it is the RDT positivity rate in the intervention arm? Is this 
correct? If so, I would suggest changing the column header from “malaria prevalence” to “RDT positivity” to 

clarify.  

- Similarly in Table 2 it remains unclear which malaria test was used in which studies. Does the percentage 

for whom a malaria diagnostic test was performed in the control group only include patients for which 

microscopy was available? Were all those for whom malaria testing was performed in the intervention arm 

performed with RDT or are there also patients tested with microscopy?  

 

9. Results, p.11, lines 54-p.12, line 6, I would be cautious to write that antibiotic prescription was higher 

among patients with negative test results “across all studies”, as several RRs were close to 1 and their 



95%CI included 1.  

 

10. Discussion, p.13, lines 8-10: The authors state “in particular, empiric antibiotic use was much more 

common for patients with negative malaria test results”. This is probably to be expected even in a setting 

where all antibiotics would be prescribed only if strictly indicated (which was not the case in these studies, 
as the rate of antibiotics is excessively high). It is more likely that a patient with a negative malaria test 

result has a bacterial illness than a patient with a positive malaria test result. It would therefore be 

interesting to see the same results for those who had a negative test result compared to those with a 

positive test result in the control arm.  

 

11. Table 1: I would suggest including the type of study (cluster randomized vs individually randomized vs 

before/after) as a separate column as it is essential information. Footnote b) could thereby be deleted.  

 

 

Additional Questions:  
Please enter your name: Thierry Rolling  

 

Job Title: MD / Research fellow  

 

Institution: Section of Tropical Medicine/Bernhard-Nocht-Clinic, University Medical Centre Hamburg-

Eppendorf  

 

Reimbursement for attending a symposium?: No  

 
A fee for speaking?: No  

 

A fee for organising education?: No  

 

Funds for research?: No  

 

Funds for a member of staff?: No  

 

Fees for consulting?: No  

 
Have you in the past five years been employed by an organisation that may  

in any way gain or lose financially from the publication of this paper?: No  

 

Do you hold any stocks or shares in an organisation that may in any way  

gain or lose financially from the publication of this paper?: No  

 

If you have any competing interests <A HREF='http://www.bmj.com/about-bmj/resources-authors/forms-

policies-and-checklists/declaration-competing-interests'target='_new'> (please see BMJ policy) </a>please 

declare them here:  
 

 

Reviewer: 3  

 

Recommendation:  

 

Comments:  

This paper explores whether the introduction of rapid diagnostic tests for malaria lead to a change in 

antibiotic prescribing behavior. The authors bring together studies (mostly RCTs) from a variety of malaria 

endemic areas and a variety of health sectors (public, private, informal, etc.) to compare antibiotic 
prescribing behavior in the treatment arm (i.e. the arm in which RDTs were introduced) and the control 

arm (in which they were not). Besides the setting and health system context, these studies vary in what 

the control group represents—in some cases, patients in the control group would be likely to get another 

form of malaria test (mostly microscopy) and in other cases not. This paper is timely and makes an 

important contribution to both malaria general and, more generally, to global health policy. The concern 

about the large scale up of malaria diagnostic testing having unintended consequences for antibiotic 

prescribing has been raised for some time and some suggestive evidence has already been put forth that 

antibiotic prescribing may be higher when malaria testing is more common, but, to my knowledge, this 

analysis has not been done for a wide range of studies and settings in order to provide a more 
representative picture. The analysis done in the paper is simple but is appropriate I think, given that the 

studies cannot be pooled because of differences in design. I have a few comments but no substantial 

criticisms of the paper.  

1) The secondary analysis in the paper compares antibiotic prescribing for patients who test positive and 

patients who test negative in the RDT treatment arms. In several places the authors say that the analysis 

“demonstrates the effect of malaria test result on antibiotic prescribing”, but this is not technically correct. 

While the RDT arms were randomly assigned (and so—as long as the randomization was respected—

differences across arms can be interpreted as causal effects), the RDT result was not randomly assigned, 

so we cannot necessarily interpret differences in outcomes between patients who test positive and negative 

as due to the test itself. Other characteristics could be correlated with the test result (e.g. age, symptom 
severity, etc.) which are also correlated with the tendency to prescribe antibiotics. For example, people 

who test negative could appear to have less severe illness so be overall less likely to receive antibiotics—

this would actually attenuate the impact of the RDT result on antibiotic prescribing. So differences between 

+ and – RDT patients in antibiotic prescribing rates could be the result of the test or could be the result of 

something else (or a combination of the two). The language around that analysis should be a little more 

careful to point out that antibiotic prescribing is correlated with malaria positivity status, but that these are 

not necessarily causal effects.  

2) Second, I think more discussion and documentation around the training protocols that were used in the 

studies would be helpful in interpreting the results. Were providers instructed to consider bacterial causes 



in the RDT treatment groups? What were they told to do if the patient tested negative? Were they trained 

on severe illness? Etc. I’m assuming that these training protocols varied from study to study, so should be 

summarized in a table and discussed in the discussion section.  

3) Third, it would be helpful to clarify whether the randomized trials were stratified (block randomized). If 

they were, it is important to control for the strata in the regressions (see e.g. Kahan and Morris 2012 BMJ) 
in order for them to have a causal interpretation.  

4) Finally, the authors present helpful information on the prevalence of bacteremia, but it would be good to 

know whether we have any evidence on how much a negative RDT should increase (or decrease) the odds 

of actually having bacteremia. In other words, if we rule out malaria, is a bacterial cause more likely?  

Overall, I think this paper makes a nice contribution to global health and medicine policy and to malaria 

control more generally and I recommend revise and resubmit.  

 

 

Additional Questions:  

Please enter your name: Jessica Cohen  
 

Job Title: Associate Professor  

 

Institution: Harvard T. H. Chan School of Public Health  

 

Reimbursement for attending a symposium?: No  

 

A fee for speaking?: No  

 
A fee for organising education?: No  

 

Funds for research?: No  

 

Funds for a member of staff?: No  

 

Fees for consulting?: No  

 

Have you in the past five years been employed by an organisation that may  

in any way gain or lose financially from the publication of this paper?: No  
 

Do you hold any stocks or shares in an organisation that may in any way  

gain or lose financially from the publication of this paper?: No  

 

If you have any competing interests <A HREF='http://www.bmj.com/about-bmj/resources-authors/forms-

policies-and-checklists/declaration-competing-interests'target='_new'> (please see BMJ policy) </a>please 

declare them here:  

 

 
Reviewer: 4  

 

Recommendation:  

 

Comments:  

The article is promising as it presents the serious issue of un-indicated use of antibiotic. However I would 

like to make some comments and need a few clarifications:  

1. The study period is different (years) and the duration of data collection is also different among the study 

settings. How do the authors explain this and the conclusion based on this wide spread period of the data?  

2. For example, in Cameroon and Uganda the data was collected only for 3 months. How many prescribers 
were present at the study site during the data collection? Do the authors think that the result could be due 

to the influence of any particular prescriber? Does patient pressure at different study sites might have 

made any difference in the result obtained (in view of data of different months analysed)? This could be 

explained either in Method section or in Strengths and limitation section.  

 

3. Were there any infection outbreaks in the study settings during the period of data collection?  

 

4. Were all diagnoses/ indications recorded or considered during analysis, for example the infectious co-

morbidities? This could potentially affect the antibiotic prescribing. This could also be explained in Strengths 
and limitation section.  

 

5. It would of interest to know the duration of antibiotic prescribed to the 'Malaria test negative patients'.  

 

6. The abbreviations: pub/ com/ priv; used several times in the manuscript are not explained anywhere. 

Please explain it at first point of use.  

 

7. The authors can make some recommendations on what needs to be implemented to change the practice 

of prescribing antibiotics to the 'Malaria test negative patients'?  
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