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VERSION 1 - REVIEW 

REVIEWER Gardam, Michael 
University Health Network 

REVIEW RETURNED 23-Jun-2014 

 

GENERAL COMMENTS This is an interesting paper that details the difficulties in identifying 
and controlling an outbreak secondary to an ESBL producing 
Klebsiella sp. This is a useful paper because it shows in elaborate 
detail how challenging it can be to identify and control such 
outbreaks.  
 
My major comment is that the paper is quite long and seems to be 
essentially two papers in one: One outlining the outbreak control 
measures and the other detailing the microbiologic analysis. I would 
suggest considering publishing the microbiologic analysis as a 
separate paper and substantially decreasing the microbiologic 
analysis content in the paper. From a outbreak control perspective 
and likely from the perspective of BMJ readers, they would be most 
interested in the outbreak--in this case the microbiologic analysis is 
only a tool to say whether the organisms identified are related or not.  
 
The description of the outbreak setting is confusing--please clarify 
the relationship between the paediatric clinic, the NICU, PICU etc. 
The relationship between these various locations and the outbreak 
was not clear to me. It appears the outbreak was primarily in the 
NICU but there are data presented from other areas as well.  
 
There was a lot of environmental sampling performed--it would 
helpful to know from where these samples were taken. For example, 
I am assuming the NICU was heavily sampled but there were no 
positive environmental cultures from that area?  
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Please confirm the cohort study was retrospective in nature. 

 

REVIEWER Dominik Mertz 
McMaster University 

REVIEW RETURNED 30-Jun-2014 

 

GENERAL COMMENTS This is a comprehensive report of a complex K. pneumoniae ESBL 
outbreak involving 37 neonates in a NICU. The authors have used 
the latest technology (whole-genome sequencing) and extensive 
epidemiological analyses to investigate this outbreak. This is a 
technically well done study outlining epidemiological as well as 
modern microbiological techniques in gathering information on an 
outbreak.  
The focus of this manuscript is clearly on typing and how whole 
genome sequencing was used. While outbreak management of 
ESBL and specific in a NICU setting, and the added value of whole 
genome sequencing is certainly of interest to readers with an 
interest in the field of infection prevention and control, I believe that 
the strong focus on typing modalities as in this manuscript is 
probably not of major interest to the broad readership of BMJ. For a 
this readership, I believe that a stronger focus on the story on the 
outbreak itself would be of more interest by clarifying the timelines 
outlining each step along the way, e.g. when it had been identified 
and based on which incidents, how it was managed. How the 
information from whole genome sequencing was added value in 
outbreak management should be discussed in much more detail, 
while the technical details on the typing as it is currently provided is 
more of interest for experts in the field.  
 
Specific comments:  
 
Methods  
• Page 6, line 28: Case definition lacks end of surveillance period  
• Page 6, line 44: Need to define “a compound score was calculated 
as proxy for “frequent manipulation” (currently only defined in table 
3). Also, provide evidence/validation of this score (if available).  
• Page 7, lines 9-15: Some information around routine screening 
practices at baseline (prior to the outbreak investigations) must be 
provided: have neonates been routinely screened for ESBL 
(according to the discussion section that was not the case)? If not, 
was the outbreak detected based on a significant increase in clinical 
isolates? This may also clarify what is meant by “introduced 
microbiological screening” and “intensified surveillance” in this 
paragraph. Was ESBL screening done rectally, or any other sites?  
• Page 8, line 28: this means that the NICU had not been in use 
since February 29, 2012, i.e. for more than two years? Does this 
mean that it had been permanently closed? And if so, what was the 
rationale to do so, and are there plans to re-open, and under which 
circumstances?  
 
Results  
• Should tell the story on how the outbreak was identified (currently 
only provided –to some extent- in the discussion section).  
 
Discussion  
• Discuss the measures that have been put in place, how these may 
or may not have differed to measures used in other published NICU 
outbreaks.  
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• Why do the authors think that they were unsuccessful in containing 
this outbreak? Any hypotheses on what should have been done 
differently?  
• What was the added value of the whole genome sequencing in 
terms of management of the outbreak? Any specific measures that 
were based on the findings of the typing, and would have these 
conclusions been different with other, less sophisticated typing 
modalities?  
• More details on the impact of the outbreak on other, non-NICU 
wards, or referring hospitals?  
 
Table and Figures:  
• Table 1: reports on 3 patients, but in the text, 37 patients are 
reported (33 confirmed plus 4 probable cases). Please clarify.  
• Table 2: no footnote for “**” provided  
• Figure 1: dates in addition to number of days would be helpful  
• Supplementary documents S1 and S2 not readable as submitted 

 

REVIEWER Véronique Merle 
Department of Epidemiology and Public Health, Rouen University 
Hospital 

REVIEW RETURNED 12-Jul-2014 

 

GENERAL COMMENTS * Originality - does the work add enough to what is already in the 
published literature? If so, what does it add? If not, please cite 
relevant references.  
To my opinion, the topic is not really new: the human cross 
tranmission of ESBL has been well known for years, as is the fact 
that the investigation demonstrate that the onset of outbreaks is 
more ancien than expected and the spread was larger than first 
detected.  
The interest of genotyping in understanding the mechanism and 
spread of an ESBL outbreak has also been previously demonstrated 
in many papers (for example Miranda G. J Clin Microbiol 2004, 
Bagattini M. J Antimicrob Chemother 2006, Szabo D. J Clin 
Microbiol 1999, Villari P. J Infect 1998, Venezia RA. ClinInfect Dis 
1995,...)  
 
The facts that could be new are :  
- the "extensive screening of staff, family members, and the 
inanimate environment" : however the methods and results of this 
screening are very poorly described in the paper survey in the que 
ar Sur le principe, non : transmission inter-humaine déjà connue, 
possibilité de début et d'extension de l'épidémie au delà de ce qui 
est connu par l'étude des simples cas infectés déjà connue 
également ;  
- The interest of a new genotyping technique is interesting 
(especially for a specialized journal).  
 
 
* Importance of work to general readers - does this work matter to 
clinicians, patients, teachers, or policymakers? Is a general journal 
the right place for it?  
It seems to me that the paper would be better suited for a 
specialized journal :  
- the largest part of the paper is dedicated to describing the details 
and technique of the genotyping method,  
- the practical conclusion of the paper is to recommend patient's 
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screening in NICU : this is in place in many countries, and the 
arguments to support this decision (ESBL incidence and prevalence 
in NICU, occurence of ESBL outbreaks in NICUs) were preexisting 
independantly of the survey  
 
* Scientific reliablity  
Research Question - clearly defined and appropriately answered?  
The objective of the paper is mainly descriptive. It states what was 
performed (investigating, undertansding and tracing back the 
outbreak) but not what new information (compared to previous state 
of knowledge in litterature) was intended to be provided by the 
survey. and does not state exactly what the survey was performed 
for.  
 
Overall design of study - adequate ?  
The Methods section mentions a descriptive survey and a cohort 
study ; however, the Results section reports what seems to me a 
case-control study (Table 2) which is more fitted to the investigation 
of an outbreak.  
I don't understand what was the purpose of the "cohort study"  
 
Participants studied - adequately described and their conditions 
defined?  
No particular comment  
 
Methods - adequately described? Complies with relevant reporting 
standard - Eg CONSORT for randomised trials ? Ethical ?  
The method for the cohort sudy mentions that "a compound score 
was calculated as proxy for "frequent manipulation". However this 
score is not described (except very shortly as a footnote in Table 3) 
and its validity may be questionned as it was not assessed by the 
authors.  
 
The outbreak investigation is very poorly described, except for the 
genotyping method. Especially we don't know if, and how, 
conformity of care practices to good practices guidelines was 
assessed (did staff and families used alcoholic-hand rub or soap, 
what was the observance of hand hygiene? Etc.), how sites of 
environmental screening were chosen and what sites were screened 
(the only information is in the Results section: "Upon closer 
environmental screening, we found five isolates..."), which patients 
outside the NICU were screened and how the were selected (here 
again, the only information is in the Results section: the outbreak 
strain was detected, however, in patients in the pediatric clinic"  
 
The objective and method of the cohort study are difficult to 
understand: why only 20 patients (5 cases, 15 non-cases)? How 
were the 5 cases and 15 non-cases selected? What was the power 
of comparisons with so few patients?  
Méthode de génotypage : je ne sais pas évaluer si elle est bien 
décrite  
 
The screening begun in October 25 is mentioned twice in the 
Methods section: first in "Microbiological and environmental 
investigation" and the in "Outbreak management". It should be 
described only once. It also should be better described: at what body 
site(s) was it performed? When? What was the link between persons 
screened and cases?  
 
Results - answer the research question? Credible? Well presented?  
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Tables seems poorly presented, with numbers of "yes" and "no" 
answers instead of n and % of cases with the characteristic studied.  
There are many missing data that should not be missing: birth 
weight and gestationnal age for 1 patient in the description of cases, 
presence of an arterial catheter is missing for 4 patients, surgery is 
missing for 2 patients. Besides, the site of infection or colonization 
should have been precised in Table 1, as well as an antbiotic 
treatment before the diagnosis of ESBL coloization, and in Table 2 
the length of stay of cases and non-ases.  
 
There not enough information regarding the results of screening of 
staff and mothers: how many were proposed screening? How many 
accepted?  
 
In contrast with the few details regarding outbreak investigation and 
management, there are many details given regarding the outbreak 
strain and the genetic population strucutre: may be this should be 
kept shorter, and limited to information regarding the age of the 
strain, the fact that there was a main clone with co-exexitence of a 
few other clones if different individuals but also in the same 
individual, the fact that carriage of the outbreak strain persisted 2 
months later?  
 
Some discussion is included in the Results section (page 15, lignes 
5 to 10)  
 
 
Interpretation and conclusions - warranted by and sufficiently 
derived from/focused on the data? Message clear?  
The interpretation is limited by the problems mentioned above in the 
Resultats section.  
 
Besides:  
- it is difficult to assert that "evidence of a critical role of hand 
hygiene is provided by the cohort study which showed a significant 
association with the compound score for "frequent validation"" as 
this cohort study includes only 5 cases out of 37, 15 non-cases with 
no information regarding the way they were selected, and a 
compound score whose validity is not demonstrated.  
- they are probably many confusion factors in the cohort study: 
especially the compound score, gestational age, birth weight, and 
presence of invasice devices and probably interrelated. This should 
be discussed.  
- several results appear for the first time in teh Discussion section : 
page 17 lignes 13 to 38, 46 to 54, page 18 lignes 19 to 21, 38 to 52, 
page 19 lignes 57 to 58, page 20, lignes 2 to 5, 33 to 42  
 
References - upto date and relevant? Any glaring omissions?  
No particular comment  
 
Abstract/summary/key messages/This week in BMJ - reflect 
accurately what the paper says  
 
The Background section of the abstract does not describe the 
background but what was performed by the authors. The Objective 
section includes methods. The Results section includes méthodes 
(description of the compound score). The conclusion ("without 
outbreak-specific microbiological screening,... increased barrier 
precaution cannot develop their full potential" does not rely on 
results 
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VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1 

Comments: 

This is an interesting paper that details the difficulties in identifying and controlling an 

outbreak secondary to an ESBL producing Klebsiella sp.  This is a useful paper because it 

shows in elaborate detail how challenging it can be to identify and control such outbreaks.  

My major comment is that the paper is quite long and seems to be essentially two papers in 

one: One outlining the outbreak control measures and the other detailing the microbiologic 

analysis. I would suggest considering publishing the microbiologic analysis as a separate 

paper and substantially decreasing the microbiologic analysis content in the paper.  

 

Reply: We have shortened the manuscript, especially in regard to the microbiological methods. We 

believe that our findings are now better combined. It is very important for us that our findings are 

presented in one paper, because we believe that the close collaboration between epidemiologists and 

microbiologists were prerequisite for understanding the course of the outbreak.  

 

From a outbreak control perspective and likely from the perspective of BMJ readers, they 

would be most interested in the outbreak--in this case the microbiologic analysis is only a tool 

to say whether the organisms identified are related or not. 

 

Reply: We agree that in general the microbiological analysis is a tool, just as much as are the 

epidemiological methods. We are trying to show how the combination of these methods enables 

investigators to create evidence for person to person transmission. In general it has been challenging 

to prove person to person transmission, but we believe that our paper illustrates that collecting 

evidence from two perspectives enables investigators to draw clear conclusions. One could see this 

as a form triangulating methodological tools to collect more optimized empirical evidence. 

 

The description of the outbreak setting is confusing--please clarify the relationship between 

the paediatric clinic, the NICU, PICU etc.  The relationship between these various locations and 

the outbreak was not clear to me. It appears the outbreak was primarily in the NICU but there 

are data presented from other areas as well.   

 

Reply: It was a complex outbreak on more than one ward but most neonates were exposed to the 

NICU. We do explain the course of the outbreak in the introduction (page 5) and explain “Neonates 

were treated in the NICU, the paediatric intensive care unit (PICU), a paediatric surgical ward and a 

rooming-in unit.” (page 6) Moreover, we demonstrate in Figure 1 that neonates were treated on all 

these wards where they were treated by the personnel of the children‟s clinic. Figure 1 shows that 

transmission occurred on all these wards but predominantly on the NICU.  
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There was a lot of environmental sampling performed--it would helpful to know from where 

these samples were taken.  For example, I am assuming the NICU was heavily sampled but 

there were no positive environmental cultures from that area? 

 

Reply: We analysed all positive environmental samples: “Environmental screenings yielded five 

K. pneumoniae isolates that were closely related to the outbreak strain (supplementary table 

S1).”(page 16) We were not responsible for all the environmental samples that were taken and would 

have preferred a hypothesis driven approach for conducting the environmental analysis. The NICU 

was heavily sampled and only 5 isolates were positive for the outbreak strain. And we do now explain 

in the discussion: “When environmental investigations were intensified, increased numbers of 

pathogens (not the outbreak strain) were detected on personnel hands, gowns, and hand contact 

places (i.e. pager or box of gloves).” (page 15) 

 

Please confirm the cohort study was retrospective in nature.   

 

Reply: We agree that this should have been stated more clearly. We now explain in the methods 

section “A retrospective cohort study included infants in the NICU between…” (page 7) 

 

 

 

Reviewer: 2 

Comments: 

Review comments, Dominik Mertz, MD, MSc 

General comments: 

This is a comprehensive report of a complex K. pneumoniae ESBL outbreak involving 37 

neonates  in a NICU. The authors have used the latest technology (whole-genome sequencing) 

and extensive epidemiological analyses to investigate this outbreak. This is a technically well 

done study outlining epidemiological as well as modern microbiological techniques in 

gathering information on an outbreak. 

The focus of this manuscript is clearly on typing and how whole genome sequencing was 

used. While outbreak management of ESBL and specific in a NICU setting, and the added 

value of whole genome sequencing is certainly of interest to readers with an interest in the 

field of infection prevention and control, I believe that the strong focus on typing modalities as 

in this manuscript is probably not of major interest to the broad readership of BMJ. For a this 

readership, I believe that a stronger focus on the story on the outbreak itself would be of more 

interest by clarifying the timelines outlining each step along the way, e.g. when it had been 

identified and based on which incidents, how it was managed.  

How the information from whole genome sequencing was added value in outbreak 

management should be discussed in much more detail, while the technical details on the 

typing as it is currently provided is more of interest for experts in the field.  
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Reply: Thank you for these remarks. We believe that molecular typing is becoming increasingly 

interesting for a broad readership as it is increasingly available and is used more regularly in outbreak 

investigations and routine diagnostics.  

But we now try to clarify, that the scope of our manuscript was to illustrate why this outbreak was not 

manageable by standard procedures. “Late detection and thereby delayed extensive response may 

have contributed to the difficulties to control this outbreak. Our analyses suggest that there were 

numerous unknown cases, and that measures such as cohorting and barrier nursing had only been 

applied to known cases. The outbreak spread from the NICU to other wards of the paediatric clinic, 

and readmissions of known and unknown cases may have re-introduced the outbreak strain into the 

NICU.”(page 17). Evidence for this clinically relevant information derived from combination of 

epidemiological and microbiological results. 

 

Specific comments: 

Methods 

• Page 6, line 28: Case definition lacks end of surveillance period 

Reply: We have changed the manuscript to address this. We now state “Confirmed case. Any patient 

treated in the paediatric clinic in Bremen with the ESBL-K. pneumoniae outbreak strain (DNA 

macrorestriction) detected prior to May 15, 2012.” (page 6) 

 

• Page 6, line 44: Need to define “a compound score was calculated as proxy for 

“frequent manipulation” (currently only defined in table 3). Also, provide evidence/validation of 

this score (if available). 

Reply: We have changed the manuscript to address this: “We tested the association of single 

exposures with being a case, and tested combined variables as invasive measures and those 

exposures that led to frequent manipulation.”(page 7) We thereby clarify that we did not use an 

established score, but grouped variables according to a superior hierarchy.  

 

• Page 7, lines 9-15: Some information around routine screening practices at baseline 

(prior to the outbreak investigations) must be provided: have neonates been routinely 

screened for ESBL (according to the discussion section that was not the case)? If not, was the 

outbreak detected based on a significant increase in clinical isolates?  This may also clarify 

what is meant by “introduced microbiological screening” and  “intensified surveillance” in this 

paragraph. Was ESBL screening done rectally, or any other sites?  

 

Reply: Thank you for the opportunity to clarify. On page 5 we now explain:” On October 25, 2011 a 

microbiological screening of all infants on the NICU was introduced and then extended to a twice 

weekly screening of all patients in the paediatric clinic and an admission screening. More than 270 

staff members were screened twice, in November 2011 and in February 2012. Mothers on the 

maternal ward were screened starting on November 5, 2011 (both perianal swabs).” And on page 14: 
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“Our investigation indicates that undetected cases must have occurred within the paediatric clinic prior 

the onset of microbiological screening. Before screening was introduced, cases had been identified 

only if they had developed signs of infection or if mechanical ventilation had prompted a 

microbiological screening.”    

 

• Page 8, line 28: this means that the NICU had not been in use since February 29, 2012, 

i.e. for more than two years? Does this mean that it had been permanently closed? And if so, 

what was the rationale to do so, and are there plans to re-open, and under which 

circumstances? 

 

Reply: We provided details on this in the manuscript and would please direct the reviewers to the 

following sentence: “On February 28, 2012 a German neonatal intensive care unit (NICU) was closed 

due to a large outbreak with ESBL-producing Klebsiella (K) pneumoniae and has remained closed 

ever since (as at November 2014) [1].” (page 5). The decision was made by the responsible Senator 

for Health in Bremen. We did not recommend that, and our role as investigators does not make us 

privy to insight about whether a reopening is planned or not. Still, we thank the reviewer for pointing 

this out as we would not intend to confuse the reader. We have changed the manuscript to address 

this. To clarify that we were responsible for the outbreak investigation we moved the description of the 

course of the outbreak to the introduction. We gave scientific advice, but only among many others 

“Multiple experts were asked to assist the outbreak investigations and to give advice; partly 

unsolicited, and partly in public statements.” (page 5) 

 

Results 

• Should tell the story on how the outbreak was identified (currently only provided –to 

some extent-  in the discussion section). 

 

Reply: This is important. However, we once again would like to inform that our role as investigators 

does not make us privy to this story. We have only second hand information on the process of 

detection of the outbreak. Whether the outbreak may have been detected earlier and by what 

methods was part of a legal prosecution.  

 

Discussion 

• Discuss the measures that have been put in place, how these may or may not have 

differed to measures used in other published NICU outbreaks. 

We provided details on this in manuscript and would please direct the reviewers to the following 

sentence: “Drastic measures were implemented to control the outbreak during the last months of 

2011, including stopping admissions, closure and renovation of the NICU, but nevertheless 

phylogenetic clades 2 and 3 were present before and after reopening of the NICU (Figure 2, Figure 

3). Moreover, the positions of isolates from 2012 in the minimum spanning tree show that at least two 
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different genotypes (cases 32–36, clades 2 and 3; Figure 3) had been introduced into the ward 

following the renovation.” (page 15)  

 

• Why do the authors think that they were unsuccessful in containing this outbreak? Any 

hypotheses on what should have been done differently?  

We provided details on this in manuscript and would please direct the reviewers to the following 

sentence: “Late detection and thereby delayed extensive response may have contributed to the 

difficulties to control this outbreak. Our analyses suggest that there were numerous unknown cases, 

and that measures such as cohorting and barrier nursing had only been applied to known cases. The 

outbreak spread from the NICU to other wards of the paediatric clinic, and readmissions of known and 

unknown cases may have re-introduced the outbreak strain into the NICU…. Surveillance systems for 

outbreak detection with standardised evaluation of pathogen clusters should be established, 

especially on wards with highly susceptible populations. … Since January 2012, the German 

Commission for Hospital (healthcare associated) Hygiene and Infectious Disease Prevention 

(KRINKO) recommends weekly microbiological screening for all very low birth weight infants (<1500g) 

in Germany. “ (pages 17-18) 

 

• What was the added value of the whole genome sequencing in terms of management 

of the outbreak? Any specific measures that were based on the findings of the typing, and 

would have these conclusions been different with other, less sophisticated typing modalities? 

 

Reply: We provided details on this in manuscript and would please direct the reviewers to the 

following sentence: “While in the present analysis extensive sequencing was applied in retrospective 

only, genomic diversity of K. pneumoniae isolates from patients and environmental samples clearly 

indicated that the duration and extent of the outbreak had been underestimated. Further, sequence 

data provided evidence for the patients being the reservoir of the pathogen, and it ruled out 

environmental contamination as a major route of spread.” (page 17)  

Still, we thank the reviewer for pointing this out as we would not intend to confuse the reader.  

Retrospective case finding revealed that there was an isolate belonging to the outbreak from 2009. 

The sequencing analysis revealed that this may not even have been the index case, but that there 

probably have been more and earlier cases. The minimum spanning tree illustrates nicely how there 

were isolates from different clades reintroduced in 2012 to the reopened NICU.  

We have changed the manuscript to address this. We have put extensive efforts into clarifying in our 

manuscript how relevant the combination of our findings was: “Notably, closely related isolates were 

collected from each of two patients (cases 17 and 29) before and after renovation of the NICU (Figure 

2), suggesting that the pathogen may have been re-introduced into the NICU by person-to-person 

transmission. Case 29 was re-hospitalised in the paediatric intensive care unit (PICU) from January 

17–19, 2012: 20 days before birth of case 32. Case 17 was re-hospitalised in the PICU from February 

2–6, 2012: only one day before birth of case 32. Further undetected cases hospitalised in 2012 may 

have reintroduced the outbreak strain through outpatient visits in 2012.” “Further, sequence data 
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provided evidence for the patients being the reservoir of the pathogen, and it ruled out environmental 

contamination as a major route of spread.” 

 

• More details on the impact of the outbreak on other, non-NICU wards, or referring 

hospitals? 

 

Reply: This outbreak had an impact on neonatal care in Germany. We have changed the manuscript 

to address this. We try to make that clear in the introduction. National recommendations on screening 

in NICUs in Germany was changed as a reaction to this outbreak and all NICUs in Germany were 

informed by regional, national and international media. 

 

Table and Figures: 

• Table 1: reports on 3 patients, but in the text, 37 patients are reported (33 confirmed 

plus 4 probable cases). Please clarify. 

 

Reply: Thank you for this remark, we have corrected the numbers throughout the manuscript.  

 

• Table 2: no footnote for “**” provided 

 

Reply: “**Relative risk (RR)” 

• Figure 1: dates in addition to number of days would be helpful 

 

Reply: Thank you for this remark. We have tried to integrate dates, but in our opinion it made the 

figure confusing. Further this figure shall enable the reader to better imagine the course of the 

outbreak, locate the cases to wards and show the influence of measures as screening and cohorting 

on the number of cases and their distribution on wards. We did not feel that dates would help the 

interpretation, but we may add dates if this is further requested.    

 

• Supplementary documents S1 and S2 not readable as submitted 

 

Reply: We provided details on this in manuscript and would please direct the reviewers to the 

following sentence: “When this tree was rooted with the genome from an older ST514 isolate (316/12, 

Poland, 1996), the earliest isolate from the paediatric clinic (267/12, from 2009) sat closest to the root 

(Figure S2).”(page 12)  

 

 

Reviewer: 3 

Recommendation:  

Comments: 
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* Originality - does the work add enough to what is already in the published literature? If so, 

what does it add? If not, please cite relevant references. 

To my opinion, the topic is not really new: the human cross tranmission of ESBL has been well 

known for years, as is the fact that the investigation demonstrate that the onset of outbreaks is 

more ancien than expected and the spread was larger than first detected.  

The interest of genotyping in understanding the mechanism and spread of an ESBL outbreak 

has also been previously demonstrated in many papers (for example Miranda G. J Clin 

Microbiol 2004, Bagattini M. J Antimicrob Chemother 2006, Szabo D. J Clin Microbiol 1999, 

Villari P. J Infect 1998, Venezia RA. ClinInfect Dis 1995,...)  

The facts that could be new are : 

- the "extensive screening of staff, family members, and the inanimate environment" : however 

the methods and results of this screening are very poorly described in the paper survey in the 

que ar Sur le principe, non : transmission inter-humaine déjà connue, possibilité de début et 

d'extension de l'épidémie au delà de ce qui est connu par l'étude des simples cas infectés déjà 

connue également ; 

- The interest of a new genotyping technique is interesting (especially for a specialized 

journal). 

 

Reply: Thank you for this remark, but we do believe that this outbreak must be reported because of 

multiple reasons: 

1. Its dimension, difficulty to control and reintroduction of the pathogen.  

2. We agree that in many nosocomial outbreaks case search reveals earlier cases, but 

publication where the date of onset was moved 3 years earlier are not known to us. 

3. The topic is not new, but the combination of sequencing and epidemiologic analysis providing  

evidence for a person to person transmission is of added value and has rarely been shown in 

such an extent before. 

4. While in the present analysis extensive sequencing was applied in retrospective only, 

genomic diversity of K. pneumoniae isolates from patients and environmental samples clearly 

indicated that the duration and extent of the outbreak had been underestimated. 

 

* Importance of work to general readers - does this work matter to clinicians, patients, 

teachers, or policymakers? Is a general journal the right place for it? 

It seems to me that the paper would be better suited for a specialized journal :  

- the largest part of the paper is dedicated to describing the details and technique of the 

genotyping method, 

- the practical conclusion of the paper is to recommend patient's screening in NICU : this is in 

place in many countries, and the arguments to support this decision (ESBL incidence and 

prevalence in NICU, occurence of ESBL outbreaks in NICUs) were preexisting  independantly 

of the survey  
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Reply: We provided details on this in manuscript and would please direct the reviewers to the 

following sentence: “Surveillance systems for outbreak detection with standardised evaluation of 

pathogen clusters should be established, especially on wards with highly susceptible populations. 

Having these valuable information in real-time under outbreak situations would improve infection 

control and prevention measures in elucidating the start and extent of the outbreak, confirming 

possible transmission routes and identifying most probable sources. 

Since January 2012, the German Commission for Hospital (healthcare associated) Hygiene and 

Infectious Disease Prevention (KRINKO) recommends weekly microbiological screening for all very 

low birth weight infants (<1500g) in Germany [24].“ (page 18) 

 

* Scientific reliablity 

Research Question - clearly defined and appropriately answered? 

The objective of the paper is mainly descriptive. It states what was performed (investigating, 

undertansding and tracing back the outbreak)  but not what new information (compared to 

previous state of knowledge in litterature) was intended to be provided by the survey.  and 

does not state exactly what the survey was performed for. 

 

Reply: We would like to clarify to the reviewer that aside from the fact that the cohort study was 

analytic, the sequencing of isolates was an analytic approach and that there was no survey 

conducted.  

 

Overall design of study - adequate ? 

The Methods section mentions a descriptive survey and a cohort study ; however, the Results 

section reports what seems to me a case-control study (Table 2) which is more fitted to the 

investigation of an outbreak.  

I don't understand what was the purpose of the "cohort study"  

 

Reply: We provided details on this in manuscript and would please direct the reviewers to the 

following sentences: “We investigated this large, complex outbreak by combining epidemiological 

analysis with whole-genome sequencing. A combination of epidemiological analysis and high-

resolution, whole-genome sequencing has been shown to be valuable for investigating outbreaks with 

various bacterial pathogens, including K. pneumoniae [9-12]. Especially, we aimed to retrospectively 

reconstruct the timing of transmission events, date the start of the outbreak and further elucidate 

possible sources in order to understand why extensive measures and investigations were not 

sufficient to prevent new cases [1].” (page 6) 

 

Participants studied - adequately described and their conditions defined? 

No particular comment 

Methods - adequately described? Complies with relevant reporting standard - Eg CONSORT 

for randomised trials ? Ethical ? 
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The method for the cohort sudy mentions that "a compound score was calculated as proxy for 

"frequent manipulation". However this score is not described (except very shortly as a 

footnote in Table 3) and its validity may be questionned as it was not assessed by the authors.  

 

Reply: Thank you for pointing this out. We now clarify: “We tested the association of single exposures 

with being a case, and tested combined variables as invasive measures and those exposures that led 

to frequent manipulation.”(page 7) We thereby clarify that we did not use an established score, but 

grouped variables according to a superior hierarchy.  

 

The outbreak investigation is very poorly described, except for the genotyping method. 

Especially we don't know if, and how, conformity of care practices to good practices 

guidelines was assessed (did staff and families used alcoholic-hand rub or soap, what was the 

observance of hand hygiene? Etc.), how sites of environmental screening were chosen and 

what sites were screened (the only information is in the Results section: "Upon closer 

environmental screening, we found five isolates..."), which patients outside the NICU were 

screened and how the were selected (here again, the only information is in the Results 

section: the outbreak strain was detected, however, in patients in the pediatric clinic" 

 

Reply: On the contrary, we believe that we adequately provided details on this in the manuscript and 

would please direct the reviewers to the following sentences: “Multiple experts were asked to assist 

the outbreak investigations and to give advice; partly unsolicited, and partly in public statements….. 

Throughout the outbreak, control measures were established with emphasis on hand hygiene, contact 

precautions, cohorting, personalisation of all medication and care products, and reduction of access 

to the units (e.g. patient visits were restricted to parents).”(page 5) 

“Tests performed by a specialised laboratory showed that the outbreak strain was sensitive to the 

disinfectants used in the clinic.” (page 16) 

 

The objective and method of the cohort study are difficult to understand: why only 20 patients 

(5 cases, 15 non-cases)? How were the 5 cases and 15 non-cases selected? What was the 

power of comparisons with so few patients?  

Méthode de génotypage : je ne sais pas évaluer si elle est bien décrite 

 

Reply: “A retrospective cohort study included infants in the NICU between February 9 and February 

28, 2012 to analyse reoccurrence of the outbreak strain on the NICU.” (page 7) When the outbreak 

reoccurred and the NICU reopened there were 5 new cases detected and the study population was 

limited to the population on the ward. It was not possible to conduct analytic studies prior and with 

more cases, since prior introduction of screening time of exposure and number of cases were unclear 

and would have distorted the results. 
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The screening begun in October 25 is mentioned twice in the Methods section: first in 

"Microbiological and environmental investigation" and the in "Outbreak management". It 

should be described only once. It also should be better described: at what body site(s) was it 

performed? When? What was the link between persons screened and cases? 

 

Reply: We would please direct the reviewers to the following sentences: “On October 25, 2011 a 

microbiological screening of all infants on the NICU was introduced and then extended to a twice 

weekly screening of all patients in the paediatric clinic and an admission screening. More than 270 

staff members were screened twice, in November 2011 and in February 2012. Mothers on the 

maternal ward were screened starting on November 5, 2011 (both perianal swabs).” (page 5) 

 

Results - answer the research question? Credible? Well presented? 

Tables seems poorly presented, with numbers of "yes" and "no" answers instead of n and % 

of cases with the characteristic studied.  

There are many missing data that should not be missing: birth weight and gestationnal age for 

1 patient in the description of cases, presence of an arterial catheter is missing for 4 patients, 

surgery is missing for 2 patients. Besides, the site of infection or colonization should have 

been precised in Table 1, as well as an antbiotic treatment before the diagnosis of ESBL 

coloization, and in Table 2 the length of stay of cases and non-ases.   

 

Reply: This investigation was performed predominantly in retrospective. Hence we could only use 

information retrievable from our sources of information, as stated in the manuscript, we would please 

direct the reviewers to the following sentences: “We extracted information from patient charts, the 

hospital information system and the laboratory information system and performed a retrospective 

case search within these data sources.” (page 6) “In total, we identified 37 cases (31 confirmed cases 

and six probable cases; for 35 cases epidemiological data was retrievable).” (page 8)  

 

There not enough information regarding the results of screening of staff and mothers: how 

many were proposed screening? How many accepted? 

 

Reply:We believe that we adequately provided details on this in manuscript and would please direct 

the reviewers to the following sentences: “More than 270 staff members were screened twice, in 

November 2011 and in February 2012. Mothers on the maternal ward were screened starting on 

November 5, 2011 (both perianal swabs). Mothers and staff were all screened negative for the 

outbreak strain.”  

 

In contrast with the few details regarding outbreak investigation and management, there are 

many details given regarding the outbreak strain and the genetic population strucutre: may be  

this should be kept shorter, and limited to information regarding the age of the strain, the fact 

that there was a main clone with co-exexitence of a few other clones if different individuals but 
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also in the same individual, the fact that carriage of the outbreak strain persisted 2 months 

later?  

Some discussion is included in the Results section (page 15, lignes 5 to 10) 

 

Reply: We have shortened the manuscript, especially in regard to the microbiological methods. We 

believe that our findings are now better combined. We would please direct the reviewers to the 

following sentences:. “In contrast, two isolates from patient 17 collected 127 days apart differed by 

nine point mutations, but yet clustered together in the phylogenetic tree (Figure 2), and two isolates 

from patient 12 sampled 138 days apart were affiliated to separate clusters in the phylogenetic tree 

(Figure 2).” (page 13). And in the discussion (page 16): “Genomic relatedness of K. pneumoniae 

isolates supported the notion that patients constituted a reservoir for the pathogen, as several 

neonates were colonised with unique strains for several months (Figure 2). Notably, closely related 

isolates were collected from each of two patients (cases 17 and 29) before and after renovation of the 

NICU (Figure 2), suggesting that the pathogen may have been re-introduced into the NICU by person-

to-person transmission.” 

 

Interpretation and conclusions - warranted by and sufficiently derived from/focused on the 

data? Message clear? 

The interpretation is limited by the problems mentioned above in the Resultats section. 

Besides: 

- it is difficult to assert that "evidence of a critical role of hand hygiene is provided by the 

cohort study which showed a significant association with the compound score for "frequent 

validation"" as this cohort study includes only 5 cases out of 37, 15 non-cases with no 

information regarding the way they were selected, and a compound score whose validity is not 

demonstrated.  

- they are probably many confusion factors in the cohort study: especially the compound 

score, gestational age, birth weight, and presence of invasice devices and probably 

interrelated. This should be discussed. 

 

Reply: Thank you. We do agree that there may have been confounding and explain so in the 

limitations section on page 17. But, the evidence for a person to person transmission is deriving not 

only from the results of a single cohort study. We try to clarify now that we have concordant results 

deriving from different sources. We thus feel that the evidence is quite strong.  

 

- several results appear for the first time in teh Discussion section : page 17 lignes 13 to 38, 46 

to 54, page 18 lignes 19 to 21, 38 to 52, page 19 lignes 57 to 58, page 20, lignes 2 to 5, 33 to 42 

References - upto date and relevant? Any glaring omissions? 

No particular comment 

Abstract/summary/key messages/This week in BMJ - reflect accurately what the paper says 
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The Background section of the abstract does not describe the background but what was 

performed by the authors. The Objective section includes methods. The Results section 

includes méthodes (description of the compound score). The conclusion ("without outbreak-

specific microbiological screening,... increased barrier precaution cannot develop their full 

potential" does not rely on results 

 

Reply: We have invested much  effort to restructure the manuscript and present the investigation in a 

better order. 

 

 

VERSION 2 – REVIEW 

REVIEWER Dominik Mertz, MD, MSc 
McMaster University, Hamilton, ON, Canada 

REVIEW RETURNED 22-Jan-2015 

 

GENERAL COMMENTS This is an interesting investigation of a large ESBL outbreak in a 
NICU that could only be stopped by permanently closing the unit.  
This manuscript is improved compared to the original submission to 
BMJ last year. As it stands, the manuscript certainly is of interest for 
people working in the field and are facing a similar situation. There 
are a several grammatical issues (use of the wrong prepositions 
etc.), but otherwise, it is now well written. The remaining issues are 
outlined below.  
 
Specific comments:  
 
Introduction:  
• page 5/line 30/31: manager or director? Of the entire hospital, or 
the affected NICU? “Hospital epidemiologist” preferred instead of 
“hospital hygienist”  
 
Methods:  
• page 7/line 3: the definition is not clear. Any patient treated for 
ESBL and no isolate available was considered a probable case? 
Please clarify.  
• page 7/line 5: should probably read “between Jan 1, 2011 and May 
15,2012”  
 
Results:  
• provide % in addition to n throughout the manuscript  
• page 9/line 11: please clarify “non-cases”. Were all neonates born 
in the hospital included, or only those that stayed in the NICU?  
• Tables 1 and 2: Better to report n(%) of those having a specific 
characteristic rather than reporting n of those having the 
characteristic and the n of those not having it. Also, are low birth 
weight and gestational not surrogate markers for length of stay in the 
unit, rather than independent risk factors? Did you consider length of 
stay as a risk factor?  
 
Discussion:  
• Page 14/line 13: what is meant by “if mechanical ventilation had 
prompted microbiological screening”. Are the authors referring to 
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respiratory samples for query VAP?  
• Page 15/lines 15-16: please clarify what this sentence means.  
• Page 18/lines 17: please outline what sort of weekly 
microbiological screening is recommended. Only ESBL, or also 
MRSA, VRE, CRE etc.?  
  

 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer Name Dominik Mertz, MD, MSc  

Institution and Country McMaster University, Hamilton, ON, Canada  

Please state any competing interests or state „None declared‟: non declared  

Please leave your comments for the authors below General comments:  

This is an interesting investigation of a large ESBL outbreak in a NICU that could only be stopped by 

permanently closing the unit.  

This manuscript is improved compared to the original submission to BMJ last year. As it stands, the 

manuscript certainly is of interest for people working in the field and are facing a similar situation. 

There are a several grammatical issues (use of the wrong prepositions etc.), but otherwise, it is now 

well written. The remaining issues are outlined below.  

 

Reply: Thank you. A native speaker has read the manuscript and resolved grammatical issues.  

 

Specific comments:  

Introduction:  

• page 5/line 30/31: manager or director? Of the entire hospital, or the affected NICU? “Hospital 

epidemiologist” preferred instead of “hospital hygienist”  

 

Reply: We now clarify: “The Managing Director of the hospital, the Director of the Institute for Hospital 

Hygiene and the head Head of the paediatric clinic were dismissed (the Head of the paediatric clinic is 

back in office).”  

 

Methods:  

• page 7/line 3: the definition is not clear. Any patient treated for ESBL and no isolate available was 

considered a probable case? Please clarify.  

• page 7/line 5: should probably read “between Jan 1, 2011 and May 15,2012”  

 

Reply: Thank you for this remark, we now clarify: “Probable case. Patients having received treatment 

in the paediatric clinic between January 1, 2011 and May 15, 2012, with ESBL-K. pneumoniae record 

but with no isolate available for bacterial typing.”  

 

Results:  

• provide % in addition to n throughout the manuscript  

 

Reply: Thank you for this suggestion, we have added % where suitable (page 9-14).  

 

• page 9/line 11: please clarify “non-cases”. Were all neonates born in the hospital included, or only 

those that stayed in the NICU?  

 

Reply: We now clarify: “When analysing a dataset of neonates (born January - November 2011 and 

treated in the paediatric clinic, n=310,, including 20 cases) cases had a lower birth-weight and a lower 

gestational age and developed sepsis significantly more often than non-cases (Table 1).”  
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Furthermore, the inclusion criteria are now better explained within the methods section: 

“Subsequently, we compared cases born and identified between January 1 and October 31, 2011 to 

all neonates born during the same time span, who received treatment in the paediatric clinic for more 

than 12 hours within the first 7 days of life in the hospital (standard data set for quality assessment).”  

 

• Tables 1 and 2: Better to report n(%) of those having a specific characteristic rather than reporting n 

of those having the characteristic and the n of those not having it.  

 

Reply: Thank you for this remark; we have adapted the tables accordingly.  

 

Also, are low birth weight and gestational not surrogate markers for length of stay in the unit, rather 

than independent risk factors? Did you consider length of stay as a risk factor?  

 

Reply: There is strong evidence that birth weight and gestational age are the predominant patient 

related risk factors for the development of sepsis in neonates, with an established “dose response” 

relationship, and also persistent in analysis using patient days (e.g. Stoll et al. Late-Onset Sepsis in 

Very Low Birth Weight Neonates: The Experience of the NICHD Neonatal Research Network; 

Pediatrics 2002).  

We would have performed an analysis in patient days (i.e. days until developing sepsis or until 

discharge; cases versus non cases) if our data would have allowed for it. Unfortunately, the date 

when infants developed sepsis or had a positive blood culture was not available in the dataset for 

quality assessment (thus only for cases). To ensure that we would not misinterpret the data, we 

analysed the number of days between entering the ward and developing a sepsis among cases: the 

mean time until sepsis was 6.5 days (range 3-38 days). Thus our conclusion remained that sepsis 

was generally developed after a short stay among cases.  

 

Discussion:  

• Page 14/line 13: what is meant by “if mechanical ventilation had prompted microbiological 

screening”. Are the authors referring to respiratory samples for query VAP?  

 

Reply: On the NICU it was current practice to analyse sputum for pathogens in mechanically 

ventilated infants (and also in non-symptomatic infants). To clarify, we now explain the following in the 

manuscript: “Before screening was introduced, cases were identified only if they had developed signs 

of infection or if mechanical ventilation had prompted a microbiological screening (it was current 

practice on the ward to perform microbiological screening of sputum in mechanically ventilated 

infants).”  

 

• Page 15/lines 15-16: please clarify what this sentence means.  

 

Reply: We now clarify in the manuscript “Genome sequence data supported patient-to-patient 

transmission as the principle route of pathogen spread, since in the minimum spanning tree (Figure 3) 

all but one furcation node in clades 1, 2, and 3 are occupied by isolates sampled from patients, rather 

than from parents, staff, or any environmental source. In contrast, repeated introductions of the 

pathogen from a common source would have resulted in a star-like tree, and introductions from 

multiple external sources would have resulted in greater diversity that would have been only partially 

represented by the strain collection from the ward.”  

 

• Page 18/lines 17: please outline what sort of weekly microbiological screening is recommended. 

Only ESBL, or also MRSA, VRE, CRE etc.?  

 

Reply: The modalities for microbiological screening among neonates were further described in 2013 

(and the document is now cited in manuscript). The screening recommendation comprises 
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multiresistant Gram-negative pathogens and MRSA and possible extensions according to the NICU 

specific situation. In order to make this as clear as possible, we now explain this in the manuscript in 

the following addition: “Since January 2012, the German Commission for Hospital (healthcare 

associated) Hygiene and Infectious Disease Prevention (KRINKO) recommends weekly 

microbiological screening for multiresistant Gram-negative pathogens and MRSA in all very low birth 

weight infants (<1500g) in Germany [24][25].” 
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