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meta-analysis 

AUTHORS Daniel Fontaine, Nadira Narine and Christopher Naugler 

 

VERSION 1 - REVIEW 

REVIEWER Marc Arbyn, coordinator of the Unit of Cancer Epidemiology, 
Scientific Institute of Public Health, Brussels, Belgium. 

REVIEW RETURNED 04/02/2012 

 

GENERAL COMMENTS COMMENTS FOR THE AUTHOR  
 
GENERAL COMMMENTS  
The authors performed a review of the unsatisfactory rates of 
cervical cytology specimen using two LBC systems (ThinPrep vs 
SurePath). Meta-analyses including studies of sufficient quality have 
indicated that LBC is not more performant than conventional 
cytology with respect to sensitivity and specificity for cancer 
precursors. However, LBC offers certain advantages such as the 
reduction of the rate of unsatisfactory specimen and the possibility to 
perform ancillary testing. In the current review the authors compare 
the unsatisfactory rate in TP & SP.  
The addressed study question is relevant for clinical practice and an 
important indicator in the evaluation of the quality of a screening 
programme. The study has some shortcomings (see detailed 
comments below) which can be addressed in a revised manuscript.  
Conclusion: between minor/major revision.  
 
SPECICIF COMMENTS  
 
ABSTRACT  
“literature review and synthesis” Use the standard term for this 
“systematic review”  
 
The statistical methods used for meta-analytical pooling should be 
summarised in the abstract.  
 
The authors have computed odds ratios (OR). Risk ratios (RR) is a 
preferred outcome measure given the fact that no case-control 
studies were included and because RRs are more easily understood 
by the reader.  
 
ARTICLE SUMMARY  
Restriction to English literature and use of only 1 bibliographic 
search base (medline) should be recognised as a limitation.  
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INTRODUCTION  
Line 22-27: The authors refer to large trials and meta-analysis but 
provide only references for the trials but not for the meta-analysis. A 
ref to a meta-analysis must be added: Arbyn M, Bergeron C, 
Klinkhamer P, Martin-Hirsch P, Siebers AG, Bulten J. Liquid 
compared with conventional cervical cytology: a systematic review 
and meta-analysis. Obstet Gynecol 2008; 111: 167-77.  
 
 
MATERIALS AND METHODS  
More general guidance on reporting of meta-analysis has been 
developed recently (PRISMA) which overrules MOOSE. Therefore it 
is more appropriate to refer to PRISMA.  
Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items 
for systematic reviews and meta-analyses: the PRISMA statement. 
Ann Intern Med 2009; 151: 264-9, W64.  
 
Study selection:  
“An additional six published studies were subsequently identified as 
well as one unpublished study.” Add refs for these six and one 
studies.  
 
Data extraction  
Study period (calendar year); independence of judgment of 
specimen adequacy; whether the 1st or 2nd preparation, was 
ThinPrep or SurePath, interpretation by a cytotechnician versus 
automation-assisted interpretation, are potentially important study 
characteristics which merit assessment. Subgroup meta-analysis or 
metaregression are useful methods to assess the role of covariates.  
 
The authors should also describe whether the four studies providing 
data for TP & SP concern a) two preparations collected from the 
same patient or b) similar populations but different patients screened 
in period with method A and screened in another period with method 
B. For instance a lab switching from system A to method B.  
 
 
Statistical analysis  
The authors only mention the used software which is insufficient . 
The type of statistical model, method of meta-analytical weighting 
should be précised.  
 
The risk ratio would be a preferred in stead of the OR.  
 
A meta-analytical method should be used to pool the unsatisfactory 
rate in ThinPrep and Surepath. Weighted average is unacceptable in 
a systematic review/meta-analysis.  
 
 
RESULTS  
The justification of the choice of the meta-analytical method should 
be presented earlier in the Materials & Methods.  
 
Indeed the funnel plot analysis is not useful with only 4 studies. The 
authors could assess whether the unsatisfactory rates of the four 
studies can be considered representative for all the studies retrieved 
(table 1).  
 
DISCUSSION  
The discussion is pertinent.  
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The authors could discuss whether TP and SP are similar or not with 
respect to the possibility to perform ancillary testing (HPV DNA or 
RNA, protein markers). Also the possibility of cytological biobanking 
can be addressed (Arbyn M, Van Veen EB, Andersson K, Bogers J, 
Boulet G, Bergeron C et al. Cervical Cytology Biobanking in Europe. 
Int J Biol Markers 2010; 25: 117-25.).  
 
One decimal is sufficient for presenting percentages.  

 

REVIEWER Paolo Giorgi Rossi.  
Agency for Public Health, Lazio Region, Rome 

REVIEW RETURNED 21/02/2012 

 

THE STUDY Research question: It clearly defined, but the relvance of the 
research question for decision making is questionable. A systematic 
review like this should give also the results on sensitivity and 
specificity.  
statistical Methods: the statistical methods for synthesis of 
unsatisfactory rates are not clearly described and probably not 
appropriate. Minor comments are reported below. 

RESULTS & CONCLUSIONS The results about unsatisfactory rates in non-ehad-to-head studies 
could be presented better and more analyses are needed. 

GENERAL COMMENTS The paper affords an interesting topic, with a very practical 
approach. I see two main limits in this study:  
1) if the study should be useful for decision making, other two 
characteristics of the LBC platforms should be included: sensitivity 
and specificity. Many of the included studies report the histological 
end-point and sensitivity and positive predictive values can be 
compared. If this is out of the scopes of this studies, this part should 
be clearly discussed as a limit and literature data should be given 
(but I really do not think it is acceptable a formal systematic review 
for unsatisfactory mixed with a narrative review for other major end 
points)  
2) the statistical analyses for the synthesis of the unsatisfactory in 
not-head to head studies is no clear, but according to what the 
authors declare is not correct and not very useful. I suggest to 
perform an ANOVA using as dependent variable the % of 
unsatisfactory and as independent variables the platform (TP, SP), 
the use of computer-assisted systems (yes or not), the country or 
the type of screening (organised program, pilot study or 
opportunistic screening), calendar year (before and after 2001, may 
be). The studies should be weighted for their sample size (I suggest 
the Manthel Heanzel weights, but also the number of screened 
women is an acceptable weight). This analysis should be much 
more informative and also will take into account the non-
independency of the observation within studies.  
Other comments  
I know there is a large head to head Italian study (I am not involved 
in), probably submitted for publication at the moment. I suggest to 
contact the authors: principal investigator is Vincenzo Maccallini, 
ASL l’Aquila, vmaccallini@alice.it.  
Introduction: see general comment 1. The other two main 
characteristics of the test should be considered.  
Methods:  
search strategy: a check on the main clinical trial registries must be 
done. The two manufacturers must be contacted to know if there are 
ongoing or unpublished studies (some interesting results may come 
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out from this interviews). The “key researchers” should be listed in 
an appendix.  
Inclusion criteria: did you find any slit sample study (cross over 
randomised or not)? If yes did you excluded it or not?  
Possible biases pag 7, row 13. I substantially agree with the authors 
that there is not need for quality scoring, but this should be better 
justified, furthermore other biases, typical of this study should be 
considered. The authors should explain why it not relevant to assess 
possible distortion of the randomization and allocation process 
(there are not latent prognostic factors that the midwife can assess 
before the sampling for unsatisfactory, only a strong difference in 
age distribution could produce a bias in allocated groups, but this 
kind of unbalance may be easily checked). On the other hand there 
are other factors that can affect the results: the experience of the 
cytologists in reading one or the other platform (there is a learning 
curve, if the trial was performed with cytologists experienced with 
one of the two and not with the other, the first would be advantaged); 
TBS91 and TBS01 changed the criteria for unsatisfactory, in 
particular the lack of endocervical cells is not a reason for 
unsatisfactory anymore, if SP was more able to collect endocervical 
cells, older studies may show a larger advantage (or the opposite).  
Statistical analysis: how the authors applied chi2 is not clear: did 
they apply on the 2X2 table of the total unsatisfactory and 
satisfactory just adding the numbers reported in all the studies? If 
so, it is not correct because it does not account for intra-study 
correlation (very strong as noted by the authors themselves). 
 
Results:  
pag 7: see general comment 2. Performing a multivariate analysis 
should partially adjust for the “considerable geographic differences” 
and also give further information on the determinants of 
unsatisfactory rates.  
Pag 8: the criteria for using random or fixed effect model are not 
reported in the methods.  
Pag 8: funnel plot is not reported in the methods. I think it is not very 
interesting the funnel plot. A check of the clinical trial registries may 
be more informative on publication bias. The comment about 
heterogeneity should be integrated: the heterogeneity is quantitative 
not qualitative (all the trials go in the same direction), large trials are 
always heterogeneous, it a matter of power, we are not interested in 
observing so small differences as significant. The authors should 
give a range of unsatisfactory rates that are plausible for a lab with 
SP and TP.  
 
Discussion:  
For the main problems in the discussion see general comment 1.  
Pag 10 1st par: the main determinants of the unsatisfactory rate 
should be discussed in the light of the mulitvariate analysis. 
Furthermore, geographical (EU vs. USA) differences are attributed 
by the authors to different applications of the TBS. I do not agree 
with this interpretation: different criteria may also have a role, but I 
think the major role is played by the Health System organization: in 
Europe, organised screening programmes tend to control both 
colposcopy referral and unsatisfactory rate, but with much more 
emphasis on colposcopy referral (because organised programmes 
can afford the increase in workload caused by cytology repeat and 
not the increase in colposcopy workload); in USA or in other Health 
Systems without organised screening programmes there is a 
stronger control on unsatisfactory rates than colposcopy rates, 
because women tend to change provider after unsatisfactory, while 
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the colposcopy workload is not a matter for a private system.  
The paper cannot give conclusions since the evaluation of 
unsatisfactory rates is not sufficient to inform decision makers.  

 

 

VERSION 1 – AUTHOR RESPONSE 

Thank you for the detailed and helpful reviews of my submitted manuscript. We have made changes 

to the manuscript using track changes in MS Word. The specific reviewer’s comments are addressed 

point by point in the response below. I hope that you will agree that the manuscript has been 

substantially improved and will now be acceptable for publication in BMJ Open.  

 

SPECIFIC RESPONSES  

 

Reviewer: Marc Arbyn, coordinator of the Unit of Cancer Epidemiology, Scientific Institute of Public 

Health, Brussels, Belgium.  

 

ABSTRACT  

“literature review and synthesis” Use the standard term for this “systematic review”  

 

RESPONSE: This has been changed.  

 

The statistical methods used for meta-analytical pooling should be summarised in the abstract.  

 

RESPONSE: This has been added.  

 

The authors have computed odds ratios (OR). Risk ratios (RR) is a preferred outcome measure given 

the fact that no case-control studies were included and because RRs are more easily understood by 

the reader.  

 

RESPONSE: This has been changed.  

 

ARTICLE SUMMARY  

Restriction to English literature and use of only 1 bibliographic search base (medline) should be 

recognised as a limitation.  

 

RESPONSE: This has been added.  

 

INTRODUCTION  

Line 22-27: The authors refer to large trials and meta-analysis but provide only references for the 

trials but not for the meta-analysis. A ref to a meta-analysis must be added: Arbyn M, Bergeron C, 

Klinkhamer P, Martin-Hirsch P, Siebers AG, Bulten J. Liquid compared with conventional cervical 

cytology: a systematic review and meta-analysis. Obstet Gynecol 2008; 111: 167-77.  

 

RESPONSE: This has been added.  

 

MATERIALS AND METHODS  

More general guidance on reporting of meta-analysis has been developed recently (PRISMA) which 

overrules MOOSE. Therefore it is more appropriate to refer to PRISMA.  

Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews and 

meta-analyses: the PRISMA statement. Ann Intern Med 2009; 151: 264-9, W64.  
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RESPONSE: This has been changed.  

 

Study selection:  

“An additional six published studies were subsequently identified as well as one unpublished study.” 

Add refs for these six and one studies.  

 

RESPONSE: These studies are references currently. We did not feel it was necessary to specifically 

identify these studies in the methods section.  

 

Data extraction  

Study period (calendar year); independence of judgment of specimen adequacy; whether the 1st or 

2nd preparation, was ThinPrep or SurePath, interpretation by a cytotechnician versus automation-

assisted interpretation, are potentially important study characteristics which merit assessment. 

Subgroup meta-analysis or metaregression are useful methods to assess the role of covariates.  

 

RESPONSE: The role of confounding factors has been addressed with a multivariate analysis as 

recommended by the other reviewer.  

 

The authors should also describe whether the four studies providing data for TP & SP concern a) two 

preparations collected from the same patient or b) similar populations but different patients screened 

in period with method A and screened in another period with method B. For instance a lab switching 

from system A to method B.  

 

RESPONSE: This has been added.  

 

Statistical analysis  

The authors only mention the used software which is insufficient. The type of statistical model, 

method of meta-analytical weighting should be précised.  

 

RESPONSE: This has been elaborated.  

 

The risk ratio would be a preferred instead of the OR.  

 

RESPONSE: This has been changed.  

 

A meta-analytical method should be used to pool the unsatisfactory rate in ThinPrep and Surepath. 

Weighted average is unacceptable in a systematic review/meta-analysis.  

 

RESPONSE: This has been addressed in detail with the additional analysis recommended by the 

other reviewer.  

 

RESULTS  

The justification of the choice of the meta-analytical method should be presented earlier in the 

Materials & Methods.  

 

RESPONSE: This has been changed.  

 

Indeed the funnel plot analysis is not useful with only 4 studies. The authors could assess whether the 

unsatisfactory rates of the four studies can be considered representative for all the studies retrieved 

(table 1).  
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RESPONSE: The funnel plot has been removed and a statement has been added to the effect that 

the four studies can be considered representative of all the studies retrieved.  

 

DISCUSSION  

The discussion is pertinent.  

 

The authors could discuss whether TP and SP are similar or not with respect to the possibility to 

perform ancillary testing (HPV DNA or RNA, protein markers). Also the possibility of cytological 

biobanking can be addressed (Arbyn M, Van Veen EB, Andersson K, Bogers J, Boulet G, Bergeron C 

et al. Cervical Cytology Biobanking in Europe. Int J Biol Markers 2010; 25: 117-25.).  

 

RESPONSE: These points have been added.  

 

One decimal is sufficient for presenting percentages.  

 

RESPONSE: This has been changed.  

 

Reviewer: Paolo Giorgi Rossi.  

Agency for Public Health, Lazio Region, Rome  

 

Research question: It clearly defined, but the relevance of the research question for decision making 

is questionable. A systematic review like this should give also the results on sensitivity and 

specificity.  

Statistical Methods: the statistical methods for synthesis of unsatisfactory rates are not clearly 

described and probably not appropriate. Minor comments are reported below.  

 

The results about unsatisfactory rates in non-head-to-head studies could be presented better and 

more analyses are needed.  

 

RESPONSE: This analysis has been significantly changed and enhanced in accordance to the later 

suggestions of this reviewer.  

 

The paper affords an interesting topic, with a very practical approach. I see two main limits in this 

study:  

1) if the study should be useful for decision making, other two characteristics of the LBC platforms 

should be included: sensitivity and specificity. Many of the included studies report the histological end-

point and sensitivity and positive predictive values can be compared. If this is out of the scopes of this 

studies, this part should be clearly discussed as a limit and literature data should be given (but I really 

do not think it is acceptable a formal systematic review for unsatisfactory mixed with a narrative 

review for other major end points).  

 

RESPONSE: We have added a new section in the discussion which addresses these points. 

 

2) The statistical analyses for the synthesis of the unsatisfactory in not-head to head studies is no 

clear, but according to what the authors declare is not correct and not very useful. I suggest to 

perform an ANOVA using as dependent variable the % of unsatisfactory and as independent 

variables the platform (TP, SP), the use of computer-assisted systems (yes or not), the country or the 

type of screening (organised program, pilot study or opportunistic screening), calendar year (before 

and after 2001, may be). The studies should be weighted for their sample size (I suggest the Manthel 

Heanzel weights, but also the number of screened women is an acceptable weight). This analysis 

should be much more informative and also will take into account the non-independency of the 

observation within studies.  
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RESPONSE: This analysis has been performed as suggested by the reviewer and the relevant details 

added to the methods, results and discussion sections.  

 

Other comments  

I know there is a large head to head Italian study (I am not involved in), probably submitted for 

publication at the moment. I suggest to contact the authors: principal investigator is Vincenzo 

Maccallini, ASL l’Aquila, vmaccallini@alice.it.  

 

RESPONSE: We have contacted this author. The data for this study has not yet been analyzed.  

 

Introduction: see general comment 1. The other two main characteristics of the test should be 

considered.  

 

RESPONSE: This point has been addressed elsewhere in the manuscript.  

 

Methods:  

search strategy: a check on the main clinical trial registries must be done. The two manufacturers 

must be contacted to know if there are ongoing or unpublished studies (some interesting results may 

come out from this interviews). The “key researchers” should be listed in an appendix.  

 

RESPONSE: Information on our search of clinical trial registries has been added to the methods and 

both companies have been contacted. We are, however, reluctant to list researchers we have 

contacted for several reasons. First and most importantly, we do not have permission to publish their 

names. Second, any such list could immediately be questioned as to its make-up which would distract 

from the findings of our study. Third, we take full responsibility for the contents of this manuscript and 

would not wish to imply responsibility for its contents to anyone but ourselves.  

 

Inclusion criteria: did you find any slit sample study (cross over randomised or not)? If yes did you 

excluded it or not?  

Possible biases page 7, row 13.  

 

RESPONSE: We did not detect any split sample studies. This point has been clarified.  

 

I substantially agree with the authors that there is not need for quality scoring, but this should be 

better justified,  

 

RESPONSE: We have clarified the reason for this in the manuscript.  

 

furthermore other biases, typical of this study should be considered. The authors should explain why it 

not relevant to assess possible distortion of the randomization and allocation process (there are not 

latent prognostic factors that the midwife can assess before the sampling for unsatisfactory, only a 

strong difference in age distribution could produce a bias in allocated groups, but this kind of 

unbalance may be easily checked). On the other hand there are other factors that can affect the 

results: the experience of the cytologists in reading one or the other platform (there is a learning 

curve, if the trial was performed with cytologists experienced with one of the two and not with the 

other, the first would be advantaged); TBS91 and TBS01 changed the criteria for unsatisfactory, in 

particular the lack of endocervical cells is not a reason for unsatisfactory anymore, if SP was more 

able to collect endocervical cells, older studies may show a larger advantage (or the opposite).  

 

RESPONSE: The reviewer raises a good point. Because we used published results, we cannot 

control for most of these factors (such as the experience of cytologists involved in each study). Some 
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other factors (such as pre and post TBS01) have been controlled for in the added analysis. Therefore, 

we have addressed this criticism by a combination of controlling for factors we could (in the 

multivariate analysis) and acknowledging the discussion that there are other factors that we could not 

control for.  

 

Statistical analysis: how the authors applied chi2 is not clear: did they apply on the 2X2 table of the 

total unsatisfactory and satisfactory just adding the numbers reported in all the studies? If so, it is not 

correct because it does not account for intra-study correlation (very strong as noted by the authors 

themselves).  

 

RESPONSE: The analysis mentioned here has been removed and replaced with the suggested 

multivariate analysis.  

 

Results:  

page 7: see general comment 2. Performing a multivariate analysis should partially adjust for the 

“considerable geographic differences” and also give further information on the determinants of 

unsatisfactory rates.  

 

RESPONSE: This analysis has been performed as suggested by the reviewer and the relevant details 

added to the methods, results and discussion sections.  

 

Pag 8: the criteria for using random or fixed effect model are not reported in the methods.  

 

RESPONSE: This information has been moved to the methods section.  

 

Pag 8: funnel plot is not reported in the methods. I think it is not very interesting the funnel plot. A 

check of the clinical trial registries may be more informative on publication bias.  

 

RESPONSE: The funnel plot has been removed.  

 

The comment about heterogeneity should be integrated: the heterogeneity is quantitative not 

qualitative (all the trials go in the same direction), large trials are always heterogeneous, it a matter of 

power, we are not interested in observing so small differences as significant. The authors should give 

a range of unsatisfactory rates that are plausible for a lab with SP and TP.  

 

RESPONSE: The comment about heterogeneity has been added. The issue of the range of 

unsatisfactory rates that are plausible for a lab with SP and TP is now discussed in relation to the new 

multivariate analysis.  

 

 

Discussion:  

For the main problems in the discussion see general comment 1.  

Pag 10 1st par: the main determinants of the unsatisfactory rate should be discussed in the light of 

the multivariate analysis.  

 

RESPONSE: This has been added to the discussion.  

 

Furthermore, geographical (EU vs. USA) differences are attributed by the authors to different 

applications of the TBS. I do not agree with this interpretation: different criteria may also have a role, 

but I think the major role is played by the Health System organization: in Europe, organised screening 

programmes tend to control both colposcopy referral and unsatisfactory rate, but with much more 

emphasis on colposcopy referral (because organised programmes can afford the increase in 
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workload caused by cytology repeat and not the increase in colposcopy workload); in USA or in other 

Health Systems without organised screening programmes there is a stronger control on unsatisfactory 

rates than colposcopy rates, because women tend to change provider after unsatisfactory, while the 

colposcopy workload is not a matter for a private system.  

The paper cannot give conclusions since the evaluation of unsatisfactory rates is not sufficient to 

inform decision makers.  

 

RESPONSE: The interpretation to which the reviewer objects was removed in the extensive re-writing 

of the discussion. Furthermore, the new analysis which was added at the request of this reviewer 

addresses geographical differences as one of the co-variates. 

 

VERSION 2 – REVIEW 

REVIEWER Paolo Giorgi Rossi  
AUSL Reggio Emilia 

REVIEW RETURNED 12/03/2012 

 

GENERAL COMMENTS Is it possible to have a table of the multivariate analysis with 
estimates of the coefficient and relative 95%CI?  
The results would be much more easy to read.  

 

REVIEWER Marc Arbyn, coordinator of the Unit of Cancer Epidemiology, 
Scientific Institute of Public Health, Brussels, Belgium. 

REVIEW RETURNED 12/03/2012 

 

GENERAL COMMENTS The implementation of the reviewers' remarks is satisfactory  
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