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VERSION 1 - REVIEW 

REVIEWER Luke Vale 
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Note this review was prepared as a training exercise by 4 research 
associates from the Health Economics Group, Newcastle University, 
working with Prof Luke Vale. The submitted version was checked by 
Luke Vale before submission 

REVIEW RETURNED 04-Mar-2016 

 

GENERAL COMMENTS General Comment: 

This is an interesting paper.  However, several changes need to be 

made in order to overcome some of its limitations which we have 

specified below.  These are presented in the order that they appear 

in the paper and split into major and minor comments. 

In addition to these the paper and appendices had a number of 

minor typographical and grammatical errors to correct. 

 

Specific Comments:  

Abstract 

Major comments: 

 Line 12: The trial design should be changed to a model-based 

analysis.  This point is explained in further detail later on in the 

comments. 

  

 Lines 42-48: The results suggest that the current model of care 

is cost-effective compared to the shared model of care.  The 

results however suggest that there is no evidence of statistically 
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significant differences.  As a consequence the conclusion that 

“the results support the use of a shared model of care” is over 

stated.  We suggest that this conclusion is tempered to better 

reflect the results.   

 

Minor comments:  

 Consider revising the abstract to plainer English to make it 

easier to understand for readers without a clinical background. 

 

 Line 32: Change to “Correct classification…”  

 

 Lines 30 and 42: The author should correct the minor 

inconsistency – is it „retreatment‟ or „re-treatment‟.  Retreatment 

is used elsewhere in the manuscript. 

 

Page 4  

Minor comments:  

 Line 10: Normally the names of drugs and products that have a 

patent should be followed by the ® symbol, e.g. Lucentis
®
. This 

should be applied throughout the text (including the figures at 

the end). 

 

 Lines 15-16: Please provide reference to the sentence “…but 

there is a high risk of reactivation…is routine clinical practice in 

many countries”.  Indeed more supporting references could be 

added throughout this paragraph. 

 

 Lines 27-28: “Despite such as increase, the UK…per capita in 

the European Union.” Please explain why this is relevant. 

 

Page 5  

Major comments: 

 Line 19: “A within-trial cost-effectiveness analysis….” We do not 

believe that this is a correct description for this study.  The team 

used data from a combination of multiple different sources.  

Furthermore, it appears a decision model was used to 

synthesise these data into estimates of cost-effectiveness.  We 

believe that this study would be better described as a model 

based analysis.  Therefore, the study should be compliant with 

best practice recommendations for economic modelling (see 

comment below about completion of the economic evaluation 

checklist).   

 

 Lines 25-29: “A wider societal perspective for costs…was not 

possible due to the virtual nature of the trial.” Given that other 

parameters that were used in the estimation of costs and effects 

and the way they were assembled a stronger justification for the 
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exclusion of these costs is required.   

 

 Line 35: “A time horizon up to 4 weeks….” More information is 

needed as to whether such a short time horizon would not 

systematically lead to biased conclusions by underestimating 

the longer term impacts of an incorrect retreatment decisions.  

 

 Please could the authors clarify why they decided a 4 week 

duration for their analysis?  It is currently unclear if the vignettes 

that are evaluated based on a four week review after the 

intervention (injection) or 4 weeks after a previous consultation 

at the HES? 

 

Minor comment: 

 Lines 32-34: “…based on the judgements of three medical retina 

experts….” How did they arrive to an agreed classification of 

reactivated or non-reactivated lesions?  Please could the 

authors clarify? 

  

Page 6 

Major comments: 

 Lines 49-51: It is stated that ”…, we assumed that this additional 

consultation would identify all quiescent or suspicious lesions 

that had been incorrectly referred by optometrists.” Whilst we 

agree that this is assumption made in other similar studies it is 

nevertheless quite a strong assumption to make so we suggest 

that it is more fully discussed.  

  

 Lines 52-57: the authors write that “The rationale behind this 

choice was that, especially in the initial phases of 

implementation…unnecessary expensive treatments.” So, how 

relevant is it to base policy conclusions when there is still 

system learning? In the long term this additional consultation 

could potentially be eliminated but this was not accounted for in 

the analysis. This assumption could have biased the results in 

favour of the current model of care as the additional consultation 

for suspected reactivation as resulted in increased costs.  Even 

though the a sensitivity analysis was performed using a case-

note review rather than a consultation, additional sensitivity 

analysis should have been performed on the cost-effectiveness 

of optometrists when no additional consultation is provided for 

“quiescent or suspicious lesions”,  

 

Minor comments: 

 Lines 6-8: “…participants were asked to provide details of any 

refurbishment work…..” Were there any attempts to validate the 

assumptions made by Optometrists when providing these costs? 
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 Lines 6-8: Was information on an annual service cost for 

equipment provided or did you include this in your costings 

based on the information provided by the ophthalmologists with 

the same equipment? 

 

 Lines 14-18: Please provide more details on the content and 

cost of the webinar.  How did you estimate “…time spent by 

participants reviewing the webinar and consulting other 

resources….”?  It would also be useful to more clearly signpost 

the reader to the relevant tables in the appendices that contain 

this data (Tables A1 and A2). 

 

 Line 23: It is stated that the “…cost of administering intra-vitrial 

injections were based on data from the IVAN trial….” The IVAN 

trial included VAT in their estimation of costs. Please confirm if 

the VAT from IVAN trial was stripped from the costs used?  

 

Page 7 

Major comments:  

 Line 40: “….mean values of the relevant variable were imputed 

whenever the information was missing.” The volume of missing 

data should be reported preferably in table form for each of the 

parameters used in the costing exercise.  Imputations for 

missing data were based on mean imputation used in the IVAN 

trial.  A number of forms of imputations were made for the 

different types of missing data in the IVAN trial and there was 

only 2% missing data when mean imputation was applied.  

Could the authors please provide further information and 

justification for the imputation method used   

 

Minor comments: 

 Line 27: Round £742.12 to £742 and elsewhere round costs to 

nearest £. 

 

 Line 35: Change to „the use of the questionnaires‟. 

 

 Line 54: “…are reported in the online Appendix.” Suggest giving 

details such as section or table number in the appendix when 

cross referencing.  

 

Page 8 

Major comments: 

 Lines 11-15: “Five sensitivity analyses tested different 

assumptions…between optometrists and ophthalmologists.” 

Could you please state reasons for conducting each of these 
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sensitivity analyses? If the study is model based, then why was 

a Probabilistic Sensitivity Analysis not carried out?    

 

Minor comments: 

 Lines 3-6: “Costs and outcomes were combined to estimate the 

cost per „correct retreatment decision‟. Uncertainty in the 

analysis was accounted for estimating…(CEACs)….” Please 

state what method was applied to estimate uncertainty e.g. 

bootstrapping technique, Monte Carlo simulation etc.  

 

 Line 35: “All analyses were undertaken using STATA version 

12.1.”  Could the authors clarify whether the same package was 

used for the decision analysis?  

 

Page 9 

Minor comments: 

 Could the section “Cost-effectiveness of monitoring by 

optometrists compared with ophthalmologists” be shortened with 

some information moved to the Discussion section?  

 

 Please re-calculate the percentages or add the percentages to 

Table 1, so that it reflects the data in the text (page 10). 

 

Page 10 

Minor comments: 

 Lines 10-13:  It is unclear whether the ophthalmologist is 

behaving any differently to the optometrist.  Could the authors 

consider a t-test analysis to identify whether the differences in 

correct decisions between the ophthalmologist and optometrist 

is statistically significant?  

 

 Lines 12-13 and 34: What do the denominator (994 and 987) 

correspond with?  

 

 Lines 25-27: We suggest the text is rewritten as “…reactivated 

lesions to be quiescent, this will generate delays in treatment 

that may result in deterioration in the patient eyesight;”? 

 

 Lines 27-30: Please also note the exclusion of health impact and 

impact on costs because of incorrect judgements. We think this 

should be included as a limitation of this study.  

 

 Line 35: The authors report that  “…as reactivated (10.63% 

[105/987]) than their clinical counterparts (3.55% [35/987]).” 

Could you please provide a confidence interval or p-values for 

the difference?  
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Page 11 

Minor comments: 

 Line 8:  The authors state that “…optometrists compared to 

ophthalmologists (-0.0099, 95% CI -0.045, 0.025).” could the 

authors clarify what the unit used in the confidence interval is?  

Is it a difference in proportions on the absolute scale?  It would 

also help to quote the rates in both arms here as well as the 

difference and CI.  Could the authors also clarify if this 

difference clinically meaningful? It would be helpful if the authors 

comment on whether the concordance between 

ophthalmologists would have similar.   

 

 Line 8: there are a lot of decimal places presented for the 

difference in effects, it could be re-written as (-0.01, 95% CI -

0.06, 0.03). 

 

 Lines 23-28: It is reported that “…ophthalmologists-led 

monitoring reviews…how much the NHS is willing to pay per 

correct…care is cost-effective.” The willingness to pay for a 

correct treatment decision is a bit confusing because the results 

are being compared to different thresholds. Could the author 

rephrase to improve clarity? 

 

 Lines 40-44: we suggest writing the lines as “It is important to 

emphasise, however, that this analysis excludes the costs and 

the health effects of the consequences of correct and incorrect 

decisions, which are an integral part of costs associated with a 

retreatment decision.” Again, this should be included as a 

limitation of the analysis as they are placing the same weight on 

the effect of false positives as on false negatives.  

 

Page 12 

Minor comments: 

 Lines 40-42. Please state the clinical and economic importance 

of these differences given that they are not statistically 

significant.  

 

Page 13  

Major comments: 

 Lines 14-26: How were the potential cost-savings and additional 

costs to the NHS derived?  Given the uncertainty around the 

costs produced from the analysis and the lack of sensitivity 

analyses performed, the cost estimates produced in this 

paragraph may be misleading for policy makers.  Please could 

the authors clarify? 
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 Line 28-52: There are a number of limitations of this study that 

could have been mentioned in the discussion.  For example the 

exclusion of long term costs and effects, the impact on correct 

judgements rates for optometrist of additional experience, 

handling of missing data, limited sensitivity analyses around the 

primary outcome estimates, incorrect decisions by an 

ophthalmologist, the limited information on patient preferences 

(alluded to on page 14), the argument that a shared model of 

care would be preferred and would incur costs savings (some 

justification for this is needed) and failure to include patient 

costs. 

 

Minor comments: 

 Line 14: We suggest adding “on average” in the sentence “The 

base case costing analysis suggests that on average the initial 

monitoring consultation…across NHS England”. 

 

 Line 20: We suggest adding “on average” in the sentence “…the 

costs accrued across the entire treatment pathway, community 

optometry is on average…across England”. 

 

Page 14  

Major comment: 

 Line 24: The conclusions should be made more balanced given 

the non-significance of the findings.  

 

Minor comment: 

 Lines 6-12: Please could the authors estimate how many 

patients would each optometrist see per year? It would be 

helpful to discuss whether this is enough to maintain 

competence. 

 

Page 16 

Minor comment: 

 Please check the first reference. Should this be „Comparison of 

Age-related Macular Degeneration Treatment Trials Research 

Group…‟? 

 

 

Page 17 

Minor comment: 

 There are inconsistencies with the journal names for references 

6, 8, 12 and 24 and with references 13, 19 and 26.  
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Page 21  

Minor comment: 

 The figure is Cost-effectiveness frontier (CEF) rather than Cost-

effectiveness acceptability curve (CEAC). Should also say what 

is compared to the CEF. The title of the figure needs to be 

changed e.g. “Cost-effectiveness of Optometrists vs 

Ophthalmologists – base case analysis” so the results presented 

on the CEAC can be understood by the title.   

 

Online Appendix 

Minor comments: 

 Page 1, line 26: „Topcon‟ is a company so more details should 

be given. 

 

 Page 2, lines 25-26: More information is needed regarding the 

personal communication (e.g. with whom? When?). 

 

 Page 2, lines 28 and 43: „Dell‟ is a company so more details 

should be given. 

 

 Page 3: All products‟ names should be followed by the ® 

symbol. 

 

 Page 5:  The description of the random cost allocation could be 

explained more concisely, as it is repetitive and unclear e.g. 

“Weights for each….assigned to each optometric practice” – “ 

could be changed to “A weight was assigned to each practice in 

the study based on the number of patients they could 

accommodate monthly, after any necessary changes to their 

practice are implemented, divided by the total number of all 

patients with quiescent nAMD that could be accommodated by 

all the practices in the study.” 

 

 Page 13, Table A.11: This should be Table A.12 as there are 

currently two table called A.11. Please change this also in the 

text above (see line 15). 

 

 Page 14, Table A.12: This should be Table A.13. Please change 

this also in the text above (see line 9). 

 

 Page 38 of 44, page 39 of 44: If this study is model based, 

points 13b and 21 of the checklist should be completed as well. 

 

 

REVIEWER Graham Scotland 
University of Aberdeen, UK 

REVIEW RETURNED 11-Jul-2016 
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GENERAL COMMENTS I enjoyed reading this paper, which is clearly presented and well 
written. It addresses an important question on whether it is cost-
effective to move from ophthalmologist led monitoring to optometrist 
led monitoring for people with quiescent nAMD.  
 
I have three concerns which I feel could be better clarified/discussed 
in the paper.  
 
The first relates to how the selected clinical vignettes were chosen 
for the virtual trial. This was not clear from reading the paper, and 
whilst there was more detail in the referenced protocol paper, I still 
couldn't quite decipher how the index monitoring image set was 
chosen from all potential monitoring image sets for a given patient; 
i.e. was it the data from the first available monitoring visit, or were 
these purposefully chosen? It is important that the frequency of the 
different types of reference outcome (quiescent; suspicious; 
reactivated) is representative of the expected frequency in a 
standard round of monitoring visits. It would be helpful to give some 
reassurance of this in the paper. If, for example, the frequency of 
true quiescent disease were to be more common in standard 
practice, this would increase the potential for false positive 
referrals/treatments.  
 
My second concern relates to the impact that bilateral disease might 
have on these results. As I understand, the vignettes are based on 
images for only the study eye of patients enrolled in the IVAN study. 
In reality, optometrists‟ decisions on whether to refer or to monitor a 
patient may be based on data from two eyes for the significant 
proportion (19%?) of patients with bilateral disease. Modelling 
referrals based on optometrists' review of a single eye, this may 
underestimate the number of false positive referrals to 
ophthalmology and false positive treatments; i.e. when grading 
images from two eyes, there is greater potential for false positive 
referral at the patient level. It would be helpful to discuss the 
possible implications of this in the discussion. Perhaps the potential 
impact could be modelled in a separate scenario analysis?  
 
My third point relates to the uncertainty in the modelled costs and 
outcomes that arises from the short time horizon. It is slightly 
concerning that the model does not capture the cumulative 
differences in costs and outcomes that unfold over time between the 
two strategies. Even if we accept that any effect difference will be 
negligible in terms of health outcomes, the cost difference could 
increase/decrease between the strategies over time. The cost 
difference is on average £13.45 per patient for a single round of 
monitoring. But will this not increase over extended periods of time 
when multiple rounds of monitoring are considered? And when this 
is multiplied up to the population level, the cost difference may not 
be insignificant. In light of this, I think the paper would benefit from a 
bit more discussion of this source of uncertainty. And in light of the 
base case findings which show optometrist led care to be dominated 
with a low probability of cost-effectiveness, I found the conclusion in 
the abstract to be a bit strong and out of keeping with the results: 
“the results support the use of a shared care model to reduce 
utilisation of scant hospital resources”. The conclusions in the main 
body of the paper are more measured and qualified.  
 
Further minor point:  
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It would be helpful to clarify the total number of vignettes that were 
used and the total number of observations in paragraph 1, page 5; 
288 and 2016 respectively, as I understand.  
 
Further clarity could be provided on the approach to costing capital 
equipment required for optometrist monitoring (paragprah1, page 6). 
The paper emphasises a distinction between items the practice 
already owned and items it would need to purchase. I just wasn‟t 
sure if this was suggesting that items already owned wouldn‟t be 
costed in the same manner as items requiring purchase. If so, 
further justification could be provided. 

 

REVIEWER Chantal E Holy 
Johnson & Johnson, USA 
 
I am an employee of Johnson & Johnson. 

REVIEW RETURNED 11-Jul-2016 

 

GENERAL COMMENTS This study compares the NHS cost of monthly monitoring of patients 
with neovascular age-related macular degeneration (nAMD) by 
community optometrists vs ophthalmologists. Cost data were mostly 
obtained from the ECHOES and IVAN trials.  
 
Community optometrists and ophthalmologists were asked to review 
vignettes of patients with nAMD and the proportion of accurate and 
inaccurate diagnoses in both cases was estimated. The 4-week 
post-assessment cost of the clinical path following both accurate and 
inaccurate diagnoses was then estimated.  
 
The study identified a non-significant difference in cost and cost-
effectiveness dominance of the ophthalmologist approach vs 
community optometrist.  
 
This manuscript is well written and easy to follow and understand.  
 
This study however could be further strengthened as follows:  
 
1) It is unclear whether this study should truly be described as a 
"cost-effectiveness" or a simple costing study: the reason for that 
being that the cost of delayed intervention (false negative) does not 
seem to be factored in. Authors explain on page 10 that this is due 
to the short time horizon of the study. This is a significant limitation 
of the study since the whole goal of the continuous monitoring 
process is to avoid missing signs of deterioration. If a zero cost is to 
be assumed for a missed "true active", then the main question 
becomes: is a monthly monitoring review truly necessary.  
 
2) A main finding from the study is the fact that optometrists seem to 
be more risk-averse than ophthalmologist and are more likely to 
refer a "negative" patient for treatment than ophthalmologists. To 
better explain the findings, authors may consider analyzing the data 
in terms of sensitivity and specificity (possibly categorizing 
"suspicious" and "reactivated" as positives and "quiescent" as 
negatives). This type of data "visualization" would show different 
rates of false positives/false negatives and sensitivity / specificity for 
optometrists and ophthalmologists, and may be very easy to grasp 
for first-time readers.  
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3) The optometrists included in the study were at the early phases of 
their "learning curve". As indicated in the discussion, only those 
optometrists with no "in-depth knowledge of macular morphology" 
were included. This fact was discussed but is a significant limitation 
in that the findings could easily be reversed with an experienced 
group of optometrists, as suggested in the abstract. The 
generalizability of the findings reported herein for policy decisions is 
difficult to accurately gauge.  
 
4) A key missing discussion point is the issue of specialist shortage. 
As indicated in the introduction, the NHS has the lowest rate of 
ophthalmologists per capita within the European Union. The study 
should address the critical role that optometrists may play as access 
to care may be compromised with an increasing population with 
nAMD. Economic modeling of the impact of wait times and provider 
shorter could be undertaken or at least discussed, as this is a critical 
rationale for lowering the acuity of care settings.  
 
Thank you for the opportunity to review this interesting work. 

 

VERSION 1 – AUTHOR RESPONSE 

We thank Reviewer 1 for his useful and detailed comments, which have helped us to improve the 

manuscript. We have addressed each of his points below, first answering to the specific comment 

under the heading “Answer”, and then explaining - under the heading “Action” - how we have revised 

the manuscript, whenever applicable.  

 

Reviewer: 1  

Reviewer Name: Luke Vale  

Institution and Country: Newcastle University, UK Competing Interests: None. Note this review was 

prepared as a training exercise by 4 research associates from the Health Economics Group, 

Newcastle University, working with Prof Luke Vale. The submitted version was checked by Luke Vale 

before submission  

 

Detailed comments are in the document attached.  

 

Comments on:  

The cost-effectiveness of community versus hospital eye service follow-up for patients with quiescent 

treated age-related macular degeneration alongside the ECHoES randomised trial  

 

General Comment:  

This is an interesting paper. However, several changes need to be made in order to overcome some 

of its limitations which we have specified below. These are presented in the order that they appear in 

the paper and split into major and minor comments.  

In addition to these the paper and appendices had a number of minor typographical and grammatical 

errors to correct.  

 

Answer:  

We thank the Reviewer and we reply to each specific comment below.  

 

Specific Comments:  

 

Abstract  
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Major comments:  

• Line 12: The trial design should be changed to a model-based analysis. This point is explained in 

further detail later on in the comments.  

Answer: This point is addressed in detail when the specific comment is raised later on in the list of 

comments.  

Action: The expression “within-trial” has been deleted from the abstract.  

 

• Lines 42-48: The results suggest that the current model of care is cost-effective compared to the 

shared model of care. The results however suggest that there is no evidence of statistically significant 

differences. As a consequence the conclusion that “the results support the use of a shared model of 

care” is over stated. We suggest that this conclusion is tempered to better reflect the results.  

Answer: We agree with the Reviewer.  

Action: In response to this Reviewer and Reviewer 2 comments, the conclusion in the Abstract has 

been tempered to better reflect the results.  

Minor comments:  

• Consider revising the abstract to plainer English to make it easier to understand for readers without 

a clinical background.  

Answer: We thank the Reviewer for this suggestion.  

Action: The abstract has now been modified as suggested by the Reviewer.  

 

• Line 32: Change to “Correct classification…”  

Answer: We thank the Reviewer for spotting this inaccuracy.  

Action: The inaccuracy has now been edited in the text.  

 

• Lines 30 and 42: The author should correct the minor inconsistency – is it „retreatment‟ or „re-

treatment‟. Retreatment is used elsewhere in the manuscript.  

Answer: We thank the Reviewer for spotting this inaccuracy.  

Action: The inaccuracy has now been edited in the text, and “re-treatment” has been replaced with 

“retreatment”.  

 

 

Page 4  

Minor comments:  

• Line 10: Normally the names of drugs and products that have a patent should be followed by the ® 

symbol, e.g. Lucentis®. This should be applied throughout the text (including the figures at the end).  

Answer: We thank the Reviewer for spotting this inaccuracy.  

Action: The symbol ® has now been added after the names of drugs and products that have a patent 

throughout the main manuscript, the online appendix, and the figures at the end.  

 

• Lines 15-16: Please provide reference to the sentence “…but there is a high risk of reactivation…is 

routine clinical practice in many countries”. Indeed more supporting references could be added 

throughout this paragraph.  

Answer: We acknowledge that more supporting references would be useful.  

Action: More references have now been added in the paragraph in question.  

 

• Lines 27-28: “Despite such as increase, the UK…per capita in the European Union.” Please explain 

why this is relevant.  

Answer: This is relevant because the limited clinical capacity may undermine optimal care and timely 

access to potentially sight-saving treatments.  

Action: the relevant sentence has been expanded to clarify its meaning, by adding the following: 

“…and this limited clinical capacity may undermine optimal care and timely access to potentially sight-

saving treatments”.  
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Page 5  

Major comments:  

• Line 19: “A within-trial cost-effectiveness analysis….” We do not believe that this is a correct 

description for this study. The team used data from a combination of multiple different sources. 

Furthermore, it appears a decision model was used to synthesise these data into estimates of cost-

effectiveness. We believe that this study would be better described as a model based analysis. 

Therefore, the study should be compliant with best practice recommendations for economic modelling 

(see comment below about completion of the economic evaluation checklist).  

Answer: Our study is based on a single randomised trial (not least since ECHoES is the only study 

comparing comparable eye service pathways) and as such, we feel that it is best classified as a trial-

based cost-effectiveness analysis. However, we acknowledge that we have also used a very simple 

decision-tree informed by clinical opinion to structure the way in which costs were applied and (like 

nearly all trial-based economic evaluations) we obtained unit costs from other sources (e.g. IVAN). 

Nonetheless, the main issues covered by best practice recommendations for economic models (e.g. 

literature reviews to identify model parameters, probabilistic sensitivity analysis, etc.) are not relevant 

to our analysis as all model parameters, other than unit costs, are taken from the ECHoES trial.  

 

Action: In response to this comment, we have removed the words “within-trial” from the abstract and, 

on page 5 of the revised manuscript, we have replaced the words “within-trial” with the words “trial-

based” to acknowledge that our analysis goes beyond the data collected in the trial.  

 

• Lines 25-29: “A wider societal perspective for costs…was not possible due to the virtual nature of 

the trial.” Given that other parameters that were used in the estimation of costs and effects and the 

way they were assembled a stronger justification for the exclusion of these costs is required.  

Answer: We acknowledge that the current wording may be misleading. The NICE “Guide to the 

methods of technology appraisal 2013” [1] encourages the adoption of the NHS perspective on costs 

and we followed that recommendation. Furthermore, as already explained in our reply to the “Major 

comment, page 5, line 19” above, our study is based on a single randomised trial (not least since 

ECHoES is the only study comparing comparable eye service pathways) and our economic 

evaluation was trial-based. Any analysis taking a societal perspective would have required a number 

of additional – and to some extent arbitrary - assumptions.  

 

Action: We have now modified the relevant sentences, on page 5 of the revised manuscript, as 

follows: “The perspective for the analysis was that of the UK NHS, following NICE 

recommendations.[18] Due to the virtual nature of the trial, it was not possible to collect data on 

patients‟/carers‟ time off work/usual activities and travel costs to undergo eye assessment to inform a 

wider societal perspective”.  

 

• Line 35: “A time horizon up to 4 weeks….” More information is needed as to whether such a short 

time horizon would not systematically lead to biased conclusions by underestimating the longer term 

impacts of an incorrect retreatment decisions.  

Answer: We acknowledge that the short time horizon is one of the limitations of our analysis. 

However, there are no data upon which to base any modelling of the longer term impacts of making 

incorrect retreatment decisions.  

 

Action: In response to this comment and one from Reviewer 3, we have added two sentences, on 

page 5 of the revised manuscript, to say that: “Any costs and health consequences arising from 

incorrect treatment decisions beyond this 4-week time horizon were assumed to be captured within 

our measure of effectiveness (the number of correct retreatment decisions). No data are available on 

the effect of delaying anti-VEGF treatment after reactivation and modelling the costs and health 
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consequences from incorrect retreatment decisions would therefore have relied entirely upon 

assumptions or expert opinion.”  

 

• Please could the authors clarify why they decided a 4 week duration for their analysis? It is currently 

unclear if the vignettes that are evaluated based on a four week review after the intervention 

(injection) or 4 weeks after a previous consultation at the HES?  

Answer: As we stated on page 5 of the manuscript, we used a four-week time horizon to reflect the 

usual interval between monitoring consultations. We assumed that patients would attend a monitoring 

visit (whether this occurs at the HES, or at a community optometry practice) every four weeks and 

therefore assumed that all retreatment decisions and the direct consequences thereof would occur 

within that timeframe.  

Action: In response to this comment, we have deleted the word “hospital” from our justification to 

avoid confusion (page 5 of the revised manuscript).  

 

Minor comment:  

• Lines 32-34: “…based on the judgements of three medical retina experts….” How did they arrive to 

an agreed classification of reactivated or non-reactivated lesions? Please could the authors clarify?  

Answer: The details of this process are explained in detail in the clinical paper accompanying this 

manuscript [2]. More specifically ([2], page 3):  

“A reference standard lesion classification was established for each vignette based on the judgements 

of three medical retina experts (UC, SPH and TP; these experts lead the UK Network of Ophthalmic 

Reading Centres). The experts agreed a framework for assigning a reference classification (table 1), 

which meant that disagreements between experts could only arise from disagreements about the 

presence or absence of specific features, not from disagreements in how the features were 

interpreted. Using the web-based application, the experts independently assessed the image features 

without reference to participants‟ assessments and classified all 288 vignettes as quiescent, 

suspicious or reactivated. A meeting was then held to establish a consensus classification for 69 

vignettes for which experts‟ independent classifications disagreed”.  

 

Action: In response to this comment, we have added the reference to the newly published ECHoES 

clinical paper [2] in the sentence in question, on page 5 of the revised manuscript, so that the 

interested reader can access the related clinical information”.  

 

 

Page 6  

Major comments:  

• Lines 49-51: It is stated that ”…, we assumed that this additional consultation would identify all 

quiescent or suspicious lesions that had been incorrectly referred by optometrists.” Whilst we agree 

that this is assumption made in other similar studies it is nevertheless quite a strong assumption to 

make so we suggest that it is more fully discussed.  

Answer: We agree that some further discussion would be helpful.  

Action: In response to this comment we have added the justification that: “modelling the sensitivity 

and specificity of this HES review would have complicated the analysis and required additional 

assumptions (page 7 of the modified document).  

 

• Lines 52-57: the authors write that “The rationale behind this choice was that, especially in the initial 

phases of implementation…unnecessary expensive treatments.” So, how relevant is it to base policy 

conclusions when there is still system learning? In the long term this additional consultation could 

potentially be eliminated but this was not accounted for in the analysis. This assumption could have 

biased the results in favour of the current model of care as the additional consultation for suspected 

reactivation as resulted in increased costs. Even though the a sensitivity analysis was performed 

using a case-note review rather than a consultation, additional sensitivity analysis should have been 
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performed on the cost-effectiveness of optometrists when no additional consultation is provided for 

“quiescent or suspicious lesions”,  

 

Answer: We thank the Reviewer for this useful remark. We have now acknowledged the short time 

horizon as a limitation of our work – we did so in response to this Reviewer‟s “Minor Comment, Page 

11, lines 40-44” to which we invite the Reviewer to refer for this point.  

 

We acknowledge that there is uncertainty around the clinical pathway that would be followed in the 

initial phases of implementation, let alone in the long term. The clinicians within the ECHoES team 

discussed sensitivity analyses around the clinical pathway extensively, including discussing the 

scenario that the reviewer suggested (whereby the additional hospital consultation following referral 

by the community optometrists is not required). However, all of the clinicians agreed that a pathway in 

which the optometrist‟s decision leads to treatment without review of the images would not be credible 

and acceptable in common practice, especially at early stages of implementation and, given the short 

time horizon of our economic analyses, they recommended that we should conduct the sensitivity 

analyses that are reported in the manuscript. As we discussed in response to comments from 

Reviewer 3, it is also far from clear whether, or how, decision-making by optometrists and 

ophthalmologists will change over time as their experience of shared care schemes increases.  

 

Action: In response to this comment, we added a section, on page 15 of the revised manuscript where 

the short time horizon is discussed as a limitation, to clarify our approach. We have also expanded 

the discussion of learning curve effects on page 16 of the revised manuscript, within the discussion 

session.  

 

Minor comments:  

• Lines 6-8: “…participants were asked to provide details of any refurbishment work…..” Were there 

any attempts to validate the assumptions made by Optometrists when providing these costs?  

Answer: Unfortunately, it was not possible to validate the figures and assumptions provided by 

optometrists within the context of the current study and any such validation would be extremely 

difficult without introducing the shared care arrangement into routine clinical practice. We already 

acknowledged, among the limitations of the study, the fact that optometrists had to answer questions 

about an hypothetical shared care scheme in their practice that is not currently routine, which may 

have affected the accuracy of some responses.  

 

• Lines 6-8: Was information on an annual service cost for equipment provided or did you include this 

in your costings based on the information provided by the ophthalmologists with the same equipment?  

Answer: Information on annual service cost for equipment was provided by the optometrists in the 

questionnaire they filled in.  

Action: The sentence in question has been modified, on page 6 of the revised manuscript, to clarify 

the point.  

 

• Lines 14-18: Please provide more details on the content and cost of the webinar. How did you 

estimate “…time spent by participants reviewing the webinar and consulting other resources….”? It 

would also be useful to more clearly signpost the reader to the relevant tables in the appendices that 

contain this data (Tables A1 and A2).  

Answer: We acknowledge that part of the readership may be interested in this information and 

therefore we indicate the relevant references where such level of details can be found. Time spent by 

clinical members (consultants) of the ECHoES team in preparing the webinars was used to calculate 

the cost of webinar. Time spent by participants reviewing the webinar and consulting other resources 

was asked for in the questionnaires to the participants and valued using the salary information that 

the participants provided.  

 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-011121 on 24 O

ctober 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


Action: In response to this comment, relevant references on the scientific content of the webinar have 

been provided on page 6 of the revised manuscript (references 16 and 17). Additionally the relevant 

text, on page 6 of the revised manuscript, has been modified to address the Reviewer‟s concerns as 

follows: “Costs associated with training trial participants included the two-hour webinar [16,17] 

provided as part of the trial, time spent by participants reviewing the webinar and consulting other 

resources (as reported in the participants‟ questionnaire), and time spent by the ECHoES trial 

clinicians in preparing and delivering the webinar training (clinicians‟ self-report). Details are reported 

in Tables A.1 and A.2 in the online Appendix”.  

 

• Line 23: It is stated that the “…cost of administering intra-vitrial injections were based on data from 

the IVAN trial….” The IVAN trial included VAT in their estimation of costs. Please confirm if the VAT 

from IVAN trial was stripped from the costs used?  

Answer: The IVAN trial also excluded VAT from cost estimates used in the economic evaluation, so it 

was not necessary to make this adjustment. We feel that it is not necessary to explicitly mention 

specific details of the IVAN costing analysis here, since they are described in full in the IVAN 

publications.  

 

 

Page 7  

Major comments:  

• Line 40: “….mean values of the relevant variable were imputed whenever the information was 

missing.” The volume of missing data should be reported preferably in table form for each of the 

parameters used in the costing exercise. Imputations for missing data were based on mean 

imputation used in the IVAN trial. A number of forms of imputations were made for the different types 

of missing data in the IVAN trial and there was only 2% missing data when mean imputation was 

applied. Could the authors please provide further information and justification for the imputation 

method used  

Answer: We agree with the Reviewer and thank him for identifying this point. As the ECHoES trial was 

virtual and, as such, it referred to a hypothetical shared care scheme in optometric practices that is 

clearly not routine, it seemed reasonable and appropriate to make the most of the information 

provided by the optometrists that answered the relevant questions in the health economics 

questionnaire, and use their mean value to impute missing answers. Within IVAN, mean imputation 

was used to impute all missing data when calculating the cost of consultations (although multiple 

imputation and other techniques were used in subsequent analyses (e.g. to allow for missing EQ-5D 

data). We already acknowledged this as a limitation in the discussion section of the original 

manuscript.  

 

Action: In response to this comment, we have now added “Table A.3 - Missing answers on key 

resource items in the optometrists‟ questionnaire”, and additional justification for the approach taken, 

in the online Appendix, renumbering all of the subsequent Tables in the online Appendix and 

throughout the whole revised manuscript, as required. Also, we have added additional justification for 

the approach taken and a reference to this new online table in the relevant sentence on page 8 of the 

revised manuscript.  

 

Minor comments:  

• Line 27: Round £742.12 to £742 and elsewhere round costs to nearest £.  

Answer and Action: All costs throughout the abstract and the main manuscript text have been 

rounded to the nearest £, as suggested by the Reviewer.  

 

• Line 35: Change to „the use of the questionnaires‟.  

Answer and Action: The suggested change has been implemented on page 8 of the revised 

manuscript.  
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• Line 54: “…are reported in the online Appendix.” Suggest giving details such as section or table 

number in the appendix when cross referencing.  

Answer and Action: Details of the relevant section in the online Appendix have now been added on 

page 8 of the revised manuscript.  

 

 

Page 8  

Major comments:  

• Lines 11-15: “Five sensitivity analyses tested different assumptions…between optometrists and 

ophthalmologists.” Could you please state reasons for conducting each of these sensitivity analyses? 

If the study is model based, then why was a Probabilistic Sensitivity Analysis not carried out?  

Answer: We agree that stating reasons for conducting sensitivity analysis is important.  

Probabilistic sensitivity analysis was not conducted because unit costs comprised the only parameters 

used in the analyses that were not based on stochastic data from the ECHoES trial. We allowed for 

uncertainty around consultation costs using the random allocation procedure described in the 

appendix but (in common with virtually all economic evaluations) assumed other unit costs to be fixed. 

We considered the assumptions around the patient pathway to comprise structural uncertainty rather 

than parameter uncertainty and therefore subjected the model to sensitivity analyses on these 

assumptions, rather than conducting probabilistic sensitivity analysis on these assumptions.  

 

Action: In response to this comment, we have added in justification for the sensitivity analyses and 

referred the reader to the relevant sections of the online Appendix for further details on the point. The 

relevant sentence, on page 8 of the revised manuscript, now reads: “Five sensitivity analyses tested 

different assumptions about the type of treatment received when a lesion was assessed as 

reactivated, and different shared care pathways between optometrists and ophthalmologists- given 

that the shared model of care is still hypothetical and may vary between hospitals (see the sensitivity 

analysis sections in the online Appendix for further details):…”  

 

Minor comments:  

• Lines 3-6: “Costs and outcomes were combined to estimate the cost per „correct retreatment 

decision‟. Uncertainty in the analysis was accounted for estimating…(CEACs)….” Please state what 

method was applied to estimate uncertainty e.g. bootstrapping technique, Monte Carlo simulation etc.  

Answer: We used parametric methods based on the assumption of Gaussian distributions to estimate 

confidence intervals and CEACs. After calculating the costs for each vignette for each participant, we 

estimated regression models predicting costs and the probability of a correct retreatment decision as 

a function of whether the participant was an optometrist rather than an ophthalmologist, adjusting 

standard errors for clustering by participant and correlations between costs and decision accuracy. 

The resulting standard errors were used to calculate confidence intervals and CEACs assuming a 

normal distribution.  

 

Action: In response to this comment, we have revised the relevant section of text on page 8 of the 

revised manuscript to read: “Costs and outcomes results from a regression-based analysis (adjusted 

for clustering and correlations between costs and outcomes), were combined to estimate the 

incremental cost per „correct retreatment decision‟. Uncertainty in the analysis was accounted for by 

using asymptotic parametric methods to estimate 95% confidence intervals (CIs) around cost and 

effect differences and cost-effectiveness acceptability curves (CEACs)”.  

 

• Line 35: “All analyses were undertaken using STATA version 12.1.” Could the authors clarify 

whether the same package was used for the decision analysis?  

Answer: As already stated in the original manuscript, STATA was used for all the analyses, including 

the simple decision tree.  
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Page 9  

Minor comments:  

• Could the section “Cost-effectiveness of monitoring by optometrists compared with 

ophthalmologists” be shortened with some information moved to the Discussion section?  

Answer: We thank the Reviewer for this suggestion.  

Action: The section in question has now been shortened and parts of it have been moved to the 

discussion section of the revised manuscript.  

 

• Please re-calculate the percentages or add the percentages to Table 1, so that it reflects the data in 

the text (page 10).  

Answer: The percentages shown in Table 1 reflect the total proportion of vignettes that were in each 

of the nine categories: e.g. of the 2016 observations by optometrists, 39.43% (795/2016) were truly 

reactivated and rated by the optometrists to have been reactivated. By contrast, in the text we give 

percentages separately for the lesions that are truly reactivated and for the lesions that are truly 

quiescent. For example, 795 (79.98%) of the 994 (795+142+57) truly reactivated vignettes were rated 

as reactivated by the optometrists.  

 

Action: In response to this comment, we have reworked the sentences on pages 10 and 11 of the 

revised manuscript slightly to give the working for how the denominators in these percentages were 

calculated.  

 

 

Page 10  

Minor comments:  

• Lines 10-13: It is unclear whether the ophthalmologist is behaving any differently to the optometrist. 

Could the authors consider a t-test analysis to identify whether the differences in correct decisions 

between the ophthalmologist and optometrist is statistically significant?  

Answer: The ECHoES trial clinical paper [2] gives detailed information relevant to this point. The 

optometrists‟ decision-making was non-inferior to ophthalmologists‟ with respect to the prespecified 

limit of 10% absolute difference. The clinical paper also reported on the differences between the two 

professions in the nature of their correct responses (pages 4 and 5): “Optometrists were more likely to 

correctly classify a vignette as reactivated than ophthalmologists (795/994) (sensitivity=80.0%) vs 

736/994 (sensitivity=74.0%)), but were less likely to correctly classify a vignette as 

quiescent/suspicious (907/1022 (specificity=88.7%) vs 986/1022 (specificity=96.5%); figure 3). A post 

hoc analysis quantified this interaction (χ2=50.4, df 1, p<0.001) between professional group and 

reference standard classification (reactivated vs quiescent/suspicious); the odds of an optometrist 

being correct was ∼50% higher than an ophthalmologist if the reference standard classification was 

reactivated (OR 1.52, 95% CI 1.08 to 2.15; p=0.018), but ∼70% lower if the reference standard 

classification was quiescent/suspicious (OR 0.27, 95% CI 0.17 to 0.44; p<0.001)”.  

 

Action: In response to this comment, the reference to the ECHoES clinical paper has been added to 

the relevant sentence on page 10 of the revised manuscript.  

 

• Lines 12-13 and 34: What do the denominator (994 and 987) correspond with?  

Answer: As clarified above, 994 and 987 represent the number of truly active and truly quiescent 

lesions (respectively) included in the sample of vignettes rated by participants.  

Action: In response to this comment, we have added the working onto pages 10 and 11 of the revised 

manuscript to show how these figures were calculated from the numbers shown in Table 1.  

 

• Lines 25-27: We suggest the text is rewritten as “…reactivated lesions to be quiescent, this will 
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generate delays in treatment that may result in deterioration in the patient eyesight;”?  

Answer and Action: The text has now been rewritten as suggested by the Reviewer. Please note that 

whole paragraph that contains the sentence in question has been moved to the discussion section, in 

response to the Reviewer‟s minor comment, page 9, above. The sentence in question is now on page 

13 of the revised manuscript.  

 

• Lines 27-30: Please also note the exclusion of health impact and impact on costs because of 

incorrect judgements. We think this should be included as a limitation of this study.  

Answer: We thank the Reviewer for noting this.  

Action: In response to this comment, and one of the subsequent comments by the same Reviewer 

(Page 11, Minor comments, Lines 40-44) this limitation of the study has been added on pages 15-16 

of the revised manuscript.  

 

• Line 35: The authors report that “…as reactivated (10.63% [105/987]) than their clinical counterparts 

(3.55% [35/987]).” Could you please provide a confidence interval or p-values for the difference?  

Answer and Action: As suggested by the Reviewer, a p-value has now been added on page 11 of the 

revised manuscript.  

 

 

Page 11  

Minor comments:  

• Line 8: The authors state that “…optometrists compared to ophthalmologists (-0.0099, 95% CI -

0.045, 0.025).” could the authors clarify what the unit used in the confidence interval is? Is it a 

difference in proportions on the absolute scale? It would also help to quote the rates in both arms 

here as well as the difference and CI. Could the authors also clarify if this difference clinically 

meaningful? It would be helpful if the authors comment on whether the concordance between 

ophthalmologists would have similar.  

Answer: We acknowledge that further clarifications are helpful. The difference referred to above is not 

statistically significant and not clinically meaningful, as extensively discussed in the clinical paper 

accompanying this economic paper [2].  

 

Action: In response to this comment the relevant sentence on page 11 of the revised manuscript has 

been modified, and the relevant information has been added (including the reference to the clinical 

paper). It now reads: “A slightly smaller percentage of correct decisions was made by optometrists 

(84.4%) compared to ophthalmologists (85.4%), a difference that was neither statistically significant (-

1.0%, 95% CI -4.5%, 2.5%) nor clinically meaningful.[20]”  

 

• Line 8: there are a lot of decimal places presented for the difference in effects, it could be re-written 

as (-0.01, 95% CI -0.06, 0.03).  

Answer and Action: This comment has been addressed as part of the action to tackle the comment 

above.  

 

• Lines 23-28: It is reported that “…ophthalmologists-led monitoring reviews…how much the NHS is 

willing to pay per correct…care is cost-effective.” The willingness to pay for a correct treatment 

decision is a bit confusing because the results are being compared to different thresholds. Could the 

author rephrase to improve clarity?  

Answer: We thank the Reviewer for highlighting this confusing part. We believe that clarity may be 

jeopardised by the last sentence in the paragraph in question, which in fact may confuse the reader 

rather than help understanding. However, we nonetheless believe that it is important to present the 

probability that optometrist-led care is cost-effective at several ceiling ratios, since the NHS‟s 

willingness to pay for a correct retreatment decision is unknown.  
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Action: In response to this comment, we have now dropped the redundant and confusing sentence “If 

the NHS were willing to pay only £200 per correct retreatment decision, there is a 14% probability that 

optometrist-led care is cost-effective” to improve clarity of the main message, which is already 

conveyed in the sentence before this.  

 

• Lines 40-44: we suggest writing the lines as “It is important to emphasise, however, that this analysis 

excludes the costs and the health effects of the consequences of correct and incorrect decisions, 

which are an integral part of costs associated with a retreatment decision.” Again, this should be 

included as a limitation of the analysis as they are placing the same weight on the effect of false 

positives as on false negatives.  

Answer: The sentence in question refers specifically to sensitivity analysis 4, which not only excludes 

the health effects and any costs occurring more than four weeks after the review, but also excludes 

the cost of injections and subsequent monitoring.  

 

Action: In response to this comment for we have revised this specific sentence to make it clearer, 

saying: “It is important to emphasise, however, that sensitivity analysis 4 excludes the costs resulting 

from correct and incorrect decisions, which are an integral part of the costs associated with a 

retreatment decision.” (Page 12 of the revised manuscript).  

We have also added two sentences in the limitations paragraph of the discussion (pages 15-16 of the 

revised manuscript) to acknowledge the more general limitations of the analysis: “The analysis also 

comprises a cost-effectiveness analysis with a short time horizon and an intermediate endpoint 

(correct retreatment decisions). This endpoint does not distinguish between false positives (i.e. 

unnecessary referrals) and false negatives (i.e. missed opportunities for timely treatment), which will 

have very different impacts on costs and health and may have different ceiling ratios; this could have 

affected the results, particularly as optometrists tended to have more false positives and fewer false 

negatives than ophthalmologists.”  

 

 

Page 12  

Minor comments:  

• Lines 40-42. Please state the clinical and economic importance of these differences given that they 

are not statistically significant.  

Answer: As highlighted in previous answers, the difference in outcome is not clinically significant (as 

extensively commented upon on the accompanying clinical paper [2]). From an economic point of 

view we are interested on the joint distribution of costs and effects, regardless of whether the 

differences are statistically significant.  

 

Action: In response to this comment, the sentence in question has been modified and the relevant 

information has been added (including the reference to the clinical paper) on page 13 of the revised 

manuscript, which now reads: “This study suggests that community optometry-led follow-up reviews 

for patients with quiescent nAMD lesion is associated with non-significantly higher costs and 

marginally fewer correctly treatment decisions compared with ophthalmologist-led care, although the 

difference in outcomes is not clinically meaningful.[20]”  

 

 

Page 13  

Major comments:  

• Lines 14-26: How were the potential cost-savings and additional costs to the NHS derived? Given 

the uncertainty around the costs produced from the analysis and the lack of sensitivity analyses 

performed, the cost estimates produced in this paragraph may be misleading for policy makers. 

Please could the authors clarify?  

Answer: This paragraph simply presents budget impact calculations that multiply the incremental cost 
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per patient by the 535,550 monitoring consultations that might occur in England each year to assess 

the additional costs, or the cost savings that might arise if community optometry were implemented 

across the country. We already present budget impact results for three different scenario analyses 

within this paragraph, so don‟t feel that it is appropriate to add in any additional sensitivity analyses. 

However, we have added in calculations to show how the total savings all costs were calculated and 

have added the 95% CI around the base case analysis.  

 

Action: As explained in our answer above, in response to this comment we have added in calculations 

to show how the total savings all costs were calculated and have added the 95% CI around the base 

case analysis, on pages 14 of the revised manuscript.  

 

• Line 28-52: There are a number of limitations of this study that could have been mentioned in the 

discussion. For example the exclusion of long term costs and effects, the impact on correct 

judgements rates for optometrist of additional experience, handling of missing data, limited sensitivity 

analyses around the primary outcome estimates, incorrect decisions by an ophthalmologist, the 

limited information on patient preferences (alluded to on page 14), the argument that a shared model 

of care would be preferred and would incur costs savings (some justification for this is needed) and 

failure to include patient costs.  

Answer: We thank the reviewer for suggesting this.  

Action: The limitations section within our Discussion (pages 13 to 17 of the revised manuscript) has 

now been extensively revised to address this comment, comments by this Reviewer and the other two 

Reviewers.  

 

Minor comments:  

• Line 14: We suggest adding “on average” in the sentence “The base case costing analysis suggests 

that on average the initial monitoring consultation…across NHS England”.  

Answer and Action: As suggested by the Reviewer “on average” has been added in the sentence in 

question on page 14 of the revised manuscript.  

 

• Line 20: We suggest adding “on average” in the sentence “…the costs accrued across the entire 

treatment pathway, community optometry is on average…across England”.  

Answer and Action: As suggested by the Reviewer “on average” has been added in the sentence in 

question on page 14 of the revised manuscript.  

 

 

Page 14  

Major comment:  

• Line 24: The conclusions should be made more balanced given the non-significance of the findings.  

Answer: We agree with the Reviewer‟s comment, which is in line with similar comments from 

Reviewer 2.  

Action: The sentence in question, on pages 16/17 of the revised manuscript has now been amended 

as suggested by both reviewers and now reads as: “In summary, the base case analysis found that 

correct retreatment decisions by optometrists were slightly less common compared to 

ophthalmologists, leading to marginally higher costs for the former. However, sensitivity analyses that 

reflected different practices across eye hospitals, indicated that shared care pathways can be 

identified which may represent cost-effective models of shared care between community optometrists 

and ophthalmologists in the management of nAMD”.  

 

Minor comment:  

• Lines 6-12: Please could the authors estimate how many patients would each optometrist see per 

year? It would be helpful to discuss whether this is enough to maintain competence.  

Answer: Unfortunately it is not feasible to estimate how many patients each optometrist would see, or 
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how many patients each optometrist would need to see to maintain competence as it is not known 

how many optometrists would offer this service, or how such optometry practices might be distributed 

geographically.  

 

 

Page 16  

Minor comment:  

• Please check the first reference. Should this be „Comparison of Age-related Macular Degeneration 

Treatment Trials Research Group…‟?  

Answer & Action: We thank the Reviewer for spotting this inaccuracy that has now been corrected.  

 

 

Page 17  

Minor comment:  

• There are inconsistencies with the journal names for references 6, 8, 12 and 24 and with references 

13, 19 and 26.  

Answer & Action: We thank the Reviewer for spotting these inaccuracies that have now been 

corrected.  

 

 

Page 21  

Minor comment:  

• The figure is Cost-effectiveness frontier (CEF) rather than Cost-effectiveness acceptability curve 

(CEAC). Should also say what is compared to the CEF. The title of the figure needs to be changed 

e.g. “Cost-effectiveness of Optometrists vs Ophthalmologists – base case analysis” so the results 

presented on the CEAC can be understood by the title.  

Answer: The figure is a cost-effectiveness acceptability curve. Following the standard convention, we 

have shown only the curve for optometrist-led care for simplicity and clarity, rather than showing 

separate curves for optometrist-led care and ophthalmologist-led care and a separate frontier. We feel 

that showing more than one line on the CEAC would be unnecessarily confusing for readers who are 

not health economists. We therefore do not feel that it is appropriate to refer to this graph as a cost-

effectiveness frontier.  

 

Action: However, in response to this comment, we have changed the title of this graph to read: 

“Figure 3 - Cost-effectiveness acceptability curve for community optometry versus ophthalmologist-led 

care at a hospital eye service – base case analysis”.  

 

 

Online Appendix  

Minor comments:  

• Page 1, line 26: „Topcon‟ is a company so more details should be given.  

Answer and Action: More details have now been added in the line in question, as suggested by the 

Reviewer.  

 

• Page 2, lines 25-26: More information is needed regarding the personal communication (e.g. with 

whom? When?).  

Answer and Action: More information has been added in the lines in question, as suggested by the 

Reviewer.  

 

• Page 2, lines 28 and 43: „Dell‟ is a company so more details should be given.  

Answer and Action: More information has been added in the lines in question, as suggested by the 

Reviewer.  
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• Page 3: All products‟ names should be followed by the ® symbol.  

Answer and action: All products‟ names are now followed by the ® symbol as suggested by the 

Reviewer.  

 

• Page 5: The description of the random cost allocation could be explained more concisely, as it is 

repetitive and unclear e.g. “Weights for each….assigned to each optometric practice” – “ could be 

changed to “A weight was assigned to each practice in the study based on the number of patients 

they could accommodate monthly, after any necessary changes to their practice are implemented, 

divided by the total number of all patients with quiescent nAMD that could be accommodated by all 

the practices in the study.”  

Answer and Action: We thank the reviewer for this suggestion and have revised the sentence in 

question along these lines.  

 

• Page 13, Table A.11: This should be Table A.12 as there are currently two table called A.11. Please 

change this also in the text above (see line 15).  

Answer: We thank the Reviewer for spotting this inaccuracy.  

Action: The inaccuracy has now been corrected.  

 

• Page 14, Table A.12: This should be Table A.13. Please change this also in the text above (see line 

9).  

Answer: We thank the Reviewer for spotting this inaccuracy.  

Action: The inaccuracy has now been corrected.  

 

• Page 38 of 44, page 39 of 44: If this study is model based, points 13b and 21 of the checklist should 

be completed as well.  

Answer and Action: As discussed above, we feel that our study is a “single study-based economic 

evaluation”. However, in response to this comment, we have completed points 13b and 20b of the 

CHEERS checklist. We have not completed point 21 of the CHEERS checklist (relating to 

categorising heterogeneity), since no subgroup analyses are possible or appropriate for this analysis 

regardless of whether it is classified as a trial-based analysis or a model-based analysis.  

 

 

References cited in reply to Reviewer 1  

1. National Institute for Health and Clinical Excellence. Guide to the Methods of Technology 

Appraisal, 2013.  

2. Reeves BC, Scott LJ, Taylor J, et al. Effectiveness of Community versus Hospital Eye Service 

follow-up for patients with neovascular age-related macular degeneration with quiescent disease 

(ECHoES): a virtual non-inferiority trial. BMJ open 2016;6(7):e010685  

 

/**********************************************/  

/* Responses to Reviewer 2 comments */  

/**********************************************/  

 

We thank Reviewer 2 for his useful comments, which have helped us to improve the manuscript. We 

have addressed each of his points below, first answering to the specific comment under the heading 

“Answer”, and then explaining - under the heading “Action” - how we have revised the manuscript, 

whenever applicable.  

 

Reviewer: 2  

Reviewer Name: Graham Scotland  

Institution and Country: University of Aberdeen, UK Competing Interests: None declared  

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-011121 on 24 O

ctober 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


 

I enjoyed reading this paper, which is clearly presented and well written. It addresses an important 

question on whether it is cost-effective to move from ophthalmologist led monitoring to optometrist led 

monitoring for people with quiescent nAMD.  

 

I have three concerns which I feel could be better clarified/discussed in the paper.  

 

Answer:  

We thank the Reviewer and we reply to each specific comment below.  

 

The first relates to how the selected clinical vignettes were chosen for the virtual trial. This was not 

clear from reading the paper, and whilst there was more detail in the referenced protocol paper, I still 

couldn't quite decipher how the index monitoring image set was chosen from all potential monitoring 

image sets for a given patient; i.e. was it the data from the first available monitoring visit, or were 

these purposefully chosen? It is important that the frequency of the different types of reference 

outcome (quiescent; suspicious; reactivated) is representative of the expected frequency in a 

standard round of monitoring visits. It would be helpful to give some reassurance of this in the paper. 

If, for example, the frequency of true quiescent disease were to be more common in standard 

practice, this would increase the potential for false positive referrals/treatments.  

 

Answer: The selected vignettes were chosen from the IVAN trial dataset, which comprised a database 

of the clinical data and an image repository of images submitted for grading. The image repository 

consists of colour images and tomograms which were taken at baseline and 3 monthly. Since 

retreatment decisions are based on fundus examination and a scrutiny of tomographic features, we 

used the colour image and the tomograms to simulate the presence of a patient presenting for clinical 

review. In this context some hospitals already carry out a two-stage review process, taking images at 

one visit, reviewing the images in the absence of the patient, and only calling a patient back for further 

examination or treatment if the images indicate reactivation or are suspicious (described in the clinical 

paper [1]).  

 

The IVAN image set contains two types of tomograms as it was undertaken around the time when 

time domain tomography was being replaced by spectral domain tomography (the latter providing 

much better resolution images). Around half the sites used the old time domain capture and the other 

half spectral domain. We decided only to use images from spectral domain capture as these are 

much more relevant to current clinical practice because they provide much better resolution of the 

retinal layers.  

 

All spectral domain images were scrutinized by the senior grader at netWORC UK to identify image 

sets that could be used.  

The following criteria were provided to the senior grader to allow her to select images for the 

vignettes:  

 

1. Spectral domain tomograms with a colour image captured at the corresponding visit  

2. The index image set chosen to reflect a quiescent lesion  

3. The follow up image to reflect either a quiescent or an activated lesion  

 

We created 288 image sets using this process, and which formed the vignettes used in the study.  

Clinical data for the patient/two visits corresponding to the images was then extracted from the clinical 

database to construct the vignette.  

 

We agree with the reviewer about the importance of the proportions of reactivated and inactive 

reference classifications among the vignettes; varying the proportions does not change the sensitivity 
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and specificity but does change the positive and negative predictive values, i.e. the proportions of 

false positives and false negatives that are observed. We discussed this at some length in the paper 

reporting the clinical results ([1], page 7):  

 

“The difference between professions in the overall proportion of vignettes correctly classified will vary 

depending on the proportion of vignettes classified as active by the reference standard because 

optometrists tended to make more false-positive referrals. Therefore, we considered whether the 

proportion of active vignettes in the study was representative. In the IVAN trial, the lesion was judged 

to be active among participants allocated to discontinuous treatment at 30% of visits in year 1 and 

27% in year 2; the median percentage within patients in both years was 33%. Although these 

percentages are lower than in the ECHoES vignette database, there are two reasons why the 

percentage may well be higher in real life than in the IVAN trial. First, active lesions in the IVAN trial 

were identified using either Stratus or Fourier domain OCT equipment; detecting activity with the 

former equipment is more difficult and is likely to have underestimated the proportion of active lesions. 

Second, the treatment-as-needed regimen was probably more intensive in the IVAN trial (three 

treatments at monthly intervals were mandated) than in current usual care."  

 

Unfortunately, there is no direct information on proportions classified as inactive in the course of usual 

care. Estimates from RCTs cannot easily be inferred from trial reports (we had to go back to the IVAN 

dataset in order to derive the estimates reported in the ECHoES clinical paper) and will always be 

subject to the criticism that the trials reflect “super” care, not standard care. However, for treatment 

with ranibizumab, evidence from the HARBOR study [2] suggests that the proportion of visits when a 

lesion was active (judged by treatments given) in this study was about the same in the vignette 

dataset; over a 24 month, patients having treatment-as-needed received 13.3 and 11.2 treatments 

(the frequencies are for two different doses of ranibiziumab) suggesting that treatment was not 

needed on around 50% of monthly visits.  

 

Action: We have added text under limitations, on page 15 of the revised manuscript, acknowledging 

the importance of the frequencies of active and inactive lesions among the vignettes, and 

summarising our response above (citing the clinical paper and the HARBOR, AURA and UK nAMD 

database study references [1-4]).  

 

 

My second concern relates to the impact that bilateral disease might have on these results. As I 

understand, the vignettes are based on images for only the study eye of patients enrolled in the IVAN 

study. In reality, optometrists‟ decisions on whether to refer or to monitor a patient may be based on 

data from two eyes for the significant proportion (19%?) of patients with bilateral disease. Modelling 

referrals based on optometrists' review of a single eye, this may underestimate the number of false 

positive referrals to ophthalmology and false positive treatments; i.e. when grading images from two 

eyes, there is greater potential for false positive referral at the patient level. It would be helpful to 

discuss the possible implications of this in the discussion. Perhaps the potential impact could be 

modelled in a separate scenario analysis?  

 

Answer: This is an excellent comment and, yes, the vignettes were based on evaluating one eye only 

although we provided the visual acuity for the fellow eye with the other clinical information. A large 

number of the IVAN participants already had fellow eye disease (n=267) and a further 61 participants 

developed wet AMD in their non study eye during the course of the trial.  

It was not possible to provide colour images and tomographic images of the fellow eye as these were 

only collected at baseline, 12 and 24 months as we did not have the resources to create and grade 

such an extensive repository. So, we regret that we do not have data to model a bilateral disease 

scenario in a convincing way. This is a potential drawback to the study.  
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Action: We have acknowledged, on page 14 of the revised manuscript, that this is an important 

limitation and pointed out the need for empirical data about clinicians‟ judgements when assessing 

patients with bilateral disease.  

 

 

My third point relates to the uncertainty in the modelled costs and outcomes that arises from the short 

time horizon. It is slightly concerning that the model does not capture the cumulative differences in 

costs and outcomes that unfold over time between the two strategies. Even if we accept that any 

effect difference will be negligible in terms of health outcomes, the cost difference could 

increase/decrease between the strategies over time. The cost difference is on average £13.45 per 

patient for a single round of monitoring. But will this not increase over extended periods of time when 

multiple rounds of monitoring are considered? And when this is multiplied up to the population level, 

the cost difference may not be insignificant. In light of this, I think the paper would benefit from a bit 

more discussion of this source of uncertainty.  

 

Answer: We acknowledge that the analysis takes a short time horizon. However, we are unaware of 

any reason why the incremental cost of monitoring or the probability of optometrists and 

ophthalmologists making correct retreatment decisions would be any different for the second or 

subsequent monitoring consultation than it would for the first consultation. We therefore make the 

implicit assumption that consultation costs and the probability of correct retreatment decisions is 

constant over time. The budget impact calculation described in the discussion (pages 14 of the 

revised manuscript) attempts to extrapolate the cost difference per patient for one round of monitoring 

across all of the monitoring consultations likely to occur in England each year.  

 

Action: In response to this comment, we have explicitly stated this assumption on page 5 of the 

revised manuscript.  

 

And in light of the base case findings which show optometrist led care to be dominated with a low 

probability of cost-effectiveness, I found the conclusion in the abstract to be a bit strong and out of 

keeping with the results: “the results support the use of a shared care model to reduce utilisation of 

scant hospital resources”. The conclusions in the main body of the paper are more measured and 

qualified.  

Answer & Action: In response to this comment and one from Reviewer 1, we have revised the last 

sentence of the abstract to read: “In the base case analysis, the slightly larger number of incorrect 

retreatment decisions by optometrists led to marginally higher costs. However, sensitivity analyses 

that reflected different practices across eye hospitals indicate that shared care pathways between 

optometrists and ophthalmologists can be identified which may reduce demands on scant hospital 

resources.”  

 

Further minor point:  

It would be helpful to clarify the total number of vignettes that were used and the total number of 

observations in paragraph 1, page 5; 288 and 2016 respectively, as I understand.  

 

Answer & Action: We have added information to the section on methods, on page 5 of the revised 

manuscript, to clarify the total number of vignettes used. The Reviewer‟s understanding is correct.  

 

Further clarity could be provided on the approach to costing capital equipment required for optometrist 

monitoring (paragprah1, page 6). The paper emphasises a distinction between items the practice 

already owned and items it would need to purchase. I just wasn‟t sure if this was suggesting that 

items already owned wouldn‟t be costed in the same manner as items requiring purchase. If so, 

further justification could be provided.  
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Answer: We thank the Review for raising this point because the sentence is in fact misleading. The 

items already owned and items requiring purchase are costed in the same manner.  

 

Action: In response to this comment, we have reworded the sentence in question to avoid 

misunderstanding, on page 6 of the revised manuscript, which now reads as: “In order to capture the 

cost of setting up facilities and purchasing/maintaining equipment required for the new service, 

participants were asked to provide details of any refurbishment work that would be required and for 

details of all necessary equipment, including its cost and annual service cost”.  

 

 

References cited in reply to Reviewer 2  

1. Reeves BC, Scott LJ, Taylor J, et al. Effectiveness of Community versus Hospital Eye Service 

follow-up for patients with neovascular age-related macular degeneration with quiescent disease 

(ECHoES): a virtual non-inferiority trial. BMJ open 2016;6(7):e010685 doi: 10.1136/bmjopen-2015-

010685  

2. Ho AC, Busbee BG, Regillo CD, et al. Twenty-four-month efficacy and safety of 0.5 mg or 2.0 mg 

ranibizumab in patients with subfoveal neovascular age-related macular degeneration. 

Ophthalmology 2014;121(11):2181-92 doi: 10.1016/j.ophtha.2014.05.009  

3. Madhusudhana KC, Lee AY, Keane PA, et al. UK Neovascular Age-Related Macular Degeneration 

Database. Report 6: time to retreatment after a pause in therapy. Outcomes from 92 976 intravitreal 

ranibizumab injections. The British journal of ophthalmology 2016 doi: 10.1136/bjophthalmol-2015-

308077  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

/**********************************************/  

/* Responses to Reviewer 3 comments */  

/**********************************************/  

 

We thank Reviewer 3 for her useful comments, which have helped us to improve the manuscript. We 

have addressed each of her points below, first answering to the specific comment under the heading 

“Answer”, and then explaining - under the heading “Action” - how we have revised the manuscript, 

whenever applicable.  

 

Reviewer: 3  

Reviewer Name: Chantal E Holy  

Institution and Country: Johnson & Johnson, USA Competing Interests: I am an employee of Johnson 

& Johnson.  

 

This study compares the NHS cost of monthly monitoring of patients with neovascular age-related 

macular degeneration (nAMD) by community optometrists vs ophthalmologists. Cost data were mostly 
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obtained from the ECHOES and IVAN trials.  

 

Community optometrists and ophthalmologists were asked to review vignettes of patients with nAMD 

and the proportion of accurate and inaccurate diagnoses in both cases was estimated. The 4-week 

post-assessment cost of the clinical path following both accurate and inaccurate diagnoses was then 

estimated.  

 

The study identified a non-significant difference in cost and cost-effectiveness dominance of the 

ophthalmologist approach vs community optometrist.  

 

This manuscript is well written and easy to follow and understand.  

 

Answer:  

We thank the Reviewer and we reply to each specific comment below.  

 

 

This study however could be further strengthened as follows:  

 

1) It is unclear whether this study should truly be described as a "cost-effectiveness" or a simple 

costing study: the reason for that being that the cost of delayed intervention (false negative) does not 

seem to be factored in. Authors explain on page 10 that this is due to the short time horizon of the 

study. This is a significant limitation of the study since the whole goal of the continuous monitoring 

process is to avoid missing signs of deterioration. If a zero cost is to be assumed for a missed "true 

active", then the main question becomes: is a monthly monitoring review truly necessary.  

 

Answer: We believe that our study fulfils the definition of a cost-effectiveness analysis (e.g. that used 

by Drummond et al. 2005 [1]), since it considers both the costs and consequences of two health 

programmes and measures the consequences in natural units (correct retreatment decisions). We 

recognise that our study uses an intermediate endpoint, rather than attempting to model the effects of 

false positives and false negatives in terms of NHS costs or health. Modelling the treatment pathway 

and the extent to which eyesight might deteriorate as result of delayed intervention would be 

extremely complex and require a very large number of assumptions for which no data exists. We do 

not assume that false negatives are not associated with any cost: only that the cost and health 

implications are beyond the end of our time horizon. Like many studies on screening (e.g. Hull et al. 

[2], which is cited by Drummond et al. [1] as a classic example of cost-effectiveness analysis), we 

assumed that any downstream costs and health consequences of making correct or incorrect 

decisions are captured in the measure of health outcome, rather than explicitly including them in the 

costing analysis.  

 

Action: In response to this comment, we have added further justification for our time horizon on page 

5 the revised manuscript to say that: “Any costs and health consequences arising from incorrect 

treatment decisions beyond this 4-week time horizon were assumed to be captured within our 

measure of effectiveness (the number of correct retreatment decisions). No data are available on the 

effect of delaying anti-VEGF treatment after reactivation and modelling the costs and health 

consequences from incorrect retreatment decisions would therefore have relied entirely upon 

assumptions or expert opinion.”  

 

2) A main finding from the study is the fact that optometrists seem to be more risk-averse than 

ophthalmologist and are more likely to refer a "negative" patient for treatment than ophthalmologists. 

To better explain the findings, authors may consider analyzing the data in terms of sensitivity and 

specificity (possibly categorizing "suspicious" and "reactivated" as positives and "quiescent" as 

negatives). This type of data "visualization" would show different rates of false positives/false 
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negatives and sensitivity / specificity for optometrists and ophthalmologists, and may be very easy to 

grasp for first-time readers.  

 

Answer and Action: We thank the reviewer for this suggestion and have added in wording on pages 

10 and 11 of the revised manuscript to comment that the optometrists have higher sensitivity and 

lower specificity than the ophthalmologists.  

 

3) The optometrists included in the study were at the early phases of their "learning curve". As 

indicated in the discussion, only those optometrists with no "in-depth knowledge of macular 

morphology" were included. This fact was discussed but is a significant limitation in that the findings 

could easily be reversed with an experienced group of optometrists, as suggested in the abstract. The 

generalizability of the findings reported herein for policy decisions is difficult to accurately gauge.  

 

Answer: We thank the Reviewer for raising this issue, which has prompted us to think harder about it. 

Our view is as follows:  

 

The ECHoES optometrists were not inexperienced in relation to the overall body of community 

optometrists. So, their performance after training is probably representative of the performance of 

other community optometrists recruited to a shared care programme and trained as for ECHoES.  

 

Optometrists working in a shared care programme may well improve their decision-making over time, 

given feedback, but we think so, too, will the ophthalmologists (remembering that the two professions 

did not differ in the overall % correct). In this context, it is important to remember that the 

ophthalmologists taking part also represented „usual care‟, not the experts.  

 

So, on reflection, we do not see any reason for the difference in the kinds of error made by 

optometrists and ophthalmologists decreasing (though both might improve with respect to the 

reference standard). We simply don't know whether the difference in the types of error made by 

optometrists and ophthalmologists will change with experience. It might do so with feedback, but we 

think that optometrists are always likely to worry more about a false negative (doing everything they 

can to avoid such errors) at the penalty of higher than desirable false positive errors. The pressures 

are different in hospital clinics.  

 

 

Action: Given the rationale set out above, we have removed the final sentence from the abstract; any 

view about what might happen with greater experience depends on the nature of feedback (which 

cannot be specified) and can only be speculative. We have added some text to the Discussion to this 

effect, on page 16 of the revised manuscript.  

 

4) A key missing discussion point is the issue of specialist shortage. As indicated in the introduction, 

the NHS has the lowest rate of ophthalmologists per capita within the European Union. The study 

should address the critical role that optometrists may play as access to care may be compromised 

with an increasing population with nAMD. Economic modeling of the impact of wait times and provider 

shorter could be undertaken or at least discussed, as this is a critical rationale for lowering the acuity 

of care settings.  

 

Answer: We agree with the Reviewer. Not only does the NHS have a proportionately low number of 

ophthalmologists it also treats more patients more intensively than in other countries and thus has 

some of the best functional outcomes in Europe (AURA paper[3]). However this state of affairs is 

unsustainable as the burden of care imposed is expanding hugely, not only because the patient 

population with wet AMD is increasing year on year, but also by the increasing indications (e.g. 

Retinal vein occlusions, diabetic macular oedema, vitreo macular traction etc) being added to an ever 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-011121 on 24 O

ctober 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


expanding list of disease conditions. At present some 1 in 5 of all medical retina consultant posts has 

not been filled. Thus expanding the clinical role of non-medical staff is a strategy that is being used 

extensively.  

 

Action: We have added a section (and relevant references) to the discussion, on page 16 of the 

revised manuscript, to address the important point raised by the Reviewer. The new section reads as 

follows:  

 

“Harnessing this body of skilled community-based workforce has the potential to address the serious 

shortages of specialist staff in the HES. This is particularly timely because the UK NHS not only has 

the lowest rate of ophthalmologists per capita within Europe [8] but also treats more nAMD patients 

more intensively than in other countries.[31] This, on the one hand, allows some of the best functional 

outcomes in Europe [4] but, on the other hand, makes an already burdensome workload even less 

manageable. Thus, expanding the clinical role of non-medical staff, after appropriate training, is a 

promising strategy to meet the challenge of shortage of ophthalmologists in the HES”.  

 

 

References cited in reply to Reviewer 3  

1. Drummond MF, Sculpher MJ, Claxton K, O‟Brien, BJ, Torrance GW, Stoddart GL,. Methods for the 

Economic Evaluation of Health Care Programmes. Third ed. New York: Oxford University Press, 

2005.  

2. Hull R, Hirsh J. Sackett DL, Stoddart G. Cost effectiveness of clinical diagnosis, venography, and 

noninvasive testing in patients with symptomatic deep-vein thrombosis. N Engl J Med 1981: 

3014:1561-7.  

3. Holz FG, Tadayoni R, Beatty S, et al. Key drivers of visual acuity gains in neovascular age-related 

macular degeneration in real life: findings from the AURA study. The British journal of ophthalmology 

2016 doi: 10.1136/bjophthalmol-2015-308166 

VERSION 2 – REVIEW 

REVIEWER Luke Vale 
Newcastle University, UK 

REVIEW RETURNED 16-Sep-2016 

 

GENERAL COMMENTS /**********************************************/  

/* Responses to Reviewer 1 comments */  

/**********************************************/  

 

Referee 1 Additional comments 

Additional comments are marked in red.  They have been prepared 

by Tara Homer, Health economist, Newcastle University and with 

additions and checking by Professor Luke Vale, Health Economist, 

Newcastle University 

 

We thank Reviewer 1 for his useful and detailed comments, which 

have helped us to improve the manuscript. We have addressed 

each of his points below, first answering to the specific comment 

under the heading “Answer”, and then explaining - under the 

heading “Action” - how we have revised the manuscript, whenever 

applicable.  
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Reviewer: 1  

Reviewer Name: Luke Vale  

Institution and Country: Newcastle University, UK Competing 

Interests: None. Note this review was prepared as a training 

exercise by 4 research associates from the Health Economics 

Group, Newcastle University, working with Prof Luke Vale. The 

submitted version was checked by Luke Vale before submission  

 

Detailed comments are in the document attached.  

 

Comments on:  

The cost-effectiveness of community versus hospital eye service 

follow-up for patients with quiescent treated age-related macular 

degeneration alongside the ECHoES randomised trial  

 

General Comment:  

This is an interesting paper. However, several changes need to be 

made in order to overcome some of its limitations which we have 

specified below. These are presented in the order that they appear 

in the paper and split into major and minor comments.  

In addition to these the paper and appendices had a number of 

minor typographical and grammatical errors to correct.  

 

Answer:  

We thank the Reviewer and we reply to each specific comment 

below.  

 

Specific Comments:  

 

Referee 1 Additional comments 

In the section “strengths and limitations” a number of limitations 

have been omitted: 

 4 week time horizon and the implications this has on results  

 The assumption that ophthalmologists always make a correct 

decision (implications on costs and the discussion on page 

13/14) 

 All treatment costs are assumed to be accounted for by the 

correct diagnosis 

 Missing data – mean imputation 

 

Abstract  

 

Major comments:  

• Line 12: The trial design should be changed to a model-based 

analysis. This point is explained in further detail later on in the 

comments.  

Answer: This point is addressed in detail when the specific comment 

is raised later on in the list of comments.  
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Action: The expression “within-trial” has been deleted from the 

abstract.  

 

Referee 1 Additional comments 

See later points 

 

• Lines 42-48: The results suggest that the current model of care is 

cost-effective compared to the shared model of care. The results 

however suggest that there is no evidence of statistically significant 

differences. As a consequence the conclusion that “the results 

support the use of a shared model of care” is over stated. We 

suggest that this conclusion is tempered to better reflect the results.  

Answer: We agree with the Reviewer.  

Action: In response to this Reviewer and Reviewer 2 comments, the 

conclusion in the Abstract has been tempered to better reflect the 

results.  

Minor comments:  

• Consider revising the abstract to plainer English to make it easier 

to understand for readers without a clinical background.  

Answer: We thank the Reviewer for this suggestion.  

Action: The abstract has now been modified as suggested by the 

Reviewer.  

 

• Line 32: Change to “Correct classification…”  

Answer: We thank the Reviewer for spotting this inaccuracy.  

Action: The inaccuracy has now been edited in the text.  

 

• Lines 30 and 42: The author should correct the minor 

inconsistency – is it „retreatment‟ or „re-treatment‟. Retreatment is 

used elsewhere in the manuscript.  

Answer: We thank the Reviewer for spotting this inaccuracy.  

Action: The inaccuracy has now been edited in the text, and “re-

treatment” has been replaced with “retreatment”.  

 

 

Page 4  

Minor comments:  

• Line 10: Normally the names of drugs and products that have a 

patent should be followed by the ® symbol, e.g. Lucentis®. This 

should be applied throughout the text (including the figures at the 

end).  

Answer: We thank the Reviewer for spotting this inaccuracy.  

Action: The symbol ® has now been added after the names of drugs 

and products that have a patent throughout the main manuscript, the 

online appendix, and the figures at the end.  

 

• Lines 15-16: Please provide reference to the sentence “…but there 

is a high risk of reactivation…is routine clinical practice in many 

countries”. Indeed more supporting references could be added 

throughout this paragraph.  
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Answer: We acknowledge that more supporting references would be 

useful.  

Action: More references have now been added in the paragraph in 

question.  

 

• Lines 27-28: “Despite such as increase, the UK…per capita in the 

European Union.” Please explain why this is relevant.  

Answer: This is relevant because the limited clinical capacity may 

undermine optimal care and timely access to potentially sight-saving 

treatments.  

Action: the relevant sentence has been expanded to clarify its 

meaning, by adding the following: “…and this limited clinical capacity 

may undermine optimal care and timely access to potentially sight-

saving treatments”.  

 

 

Page 5  

Major comments:  

• Line 19: “A within-trial cost-effectiveness analysis….” We do not 

believe that this is a correct description for this study. The team used 

data from a combination of multiple different sources. Furthermore, it 

appears a decision model was used to synthesise these data into 

estimates of cost-effectiveness. We believe that this study would be 

better described as a model based analysis. Therefore, the study 

should be compliant with best practice recommendations for 

economic modelling (see comment below about completion of the 

economic evaluation checklist).  

Answer: Our study is based on a single randomised trial (not least 

since ECHoES is the only study comparing comparable eye service 

pathways) and as such, we feel that it is best classified as a trial-

based cost-effectiveness analysis. However, we acknowledge that 

we have also used a very simple decision-tree informed by clinical 

opinion to structure the way in which costs were applied and (like 

nearly all trial-based economic evaluations) we obtained unit costs 

from other sources (e.g. IVAN). Nonetheless, the main issues 

covered by best practice recommendations for economic models 

(e.g. literature reviews to identify model parameters, probabilistic 

sensitivity analysis, etc.) are not relevant to our analysis as all model 

parameters, other than unit costs, are taken from the ECHoES trial.  

Action: In response to this comment, we have removed the words 

“within-trial” from the abstract and, on page 5 of the revised 

manuscript, we have replaced the words “within-trial” with the words 

“trial-based” to acknowledge that our analysis goes beyond the data 

collected in the trial.  

 

Referee 1 Additional comments 

We still think this is a misleading description.  Our understanding of 

the paper is that this was a virtual trial diagnosing patients based on 

vignettes but costs, effects and ICER were estimated using a 

decision tree models.  A trial based or within trial economic 
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evaluation would be considered to be an economic evaluation where 

the patient level data are analysed statistically to estimate costs, 

effects and cost-effectiveness.  We still believe this would be better 

described as a model based evaluation base upon a randomised 

comparison of treatment decisions made by ophthalmologists 

compared with optometrist on a set of hypothetical vignettes. 

 

• Lines 25-29: “A wider societal perspective for costs…was not 

possible due to the virtual nature of the trial.” Given that other 

parameters that were used in the estimation of costs and effects and 

the way they were assembled a stronger justification for the 

exclusion of these costs is required.  

Answer: We acknowledge that the current wording may be 

misleading. The NICE “Guide to the methods of technology 

appraisal 2013” [1] encourages the adoption of the NHS perspective 

on costs and we followed that recommendation. Furthermore, as 

already explained in our reply to the “Major comment, page 5, line 

19” above, our study is based on a single randomised trial (not least 

since ECHoES is the only study comparing comparable eye service 

pathways) and our economic evaluation was trial-based. Any 

analysis taking a societal perspective would have required a number 

of additional – and to some extent arbitrary - assumptions.  

 

Action: We have now modified the relevant sentences, on page 5 of 

the revised manuscript, as follows: “The perspective for the analysis 

was that of the UK NHS, following NICE recommendations.[18] Due 

to the virtual nature of the trial, it was not possible to collect data on 

patients‟/carers‟ time off work/usual activities and travel costs to 

undergo eye assessment to inform a wider societal perspective”.  

 

• Line 35: “A time horizon up to 4 weeks….” More information is 

needed as to whether such a short time horizon would not 

systematically lead to biased conclusions by underestimating the 

longer term impacts of an incorrect retreatment decisions.  

Answer: We acknowledge that the short time horizon is one of the 

limitations of our analysis. However, there are no data upon which to 

base any modelling of the longer term impacts of making incorrect 

retreatment decisions.  

 

Action: In response to this comment and one from Reviewer 3, we 

have added two sentences, on page 5 of the revised manuscript, to 

say that: “Any costs and health consequences arising from incorrect 

treatment decisions beyond this 4-week time horizon were assumed 

to be captured within our measure of effectiveness (the number of 

correct retreatment decisions). No data are available on the effect of 

delaying anti-VEGF treatment after reactivation and modelling the 

costs and health consequences from incorrect retreatment decisions 

would therefore have relied entirely upon assumptions or expert 

opinion.”  
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• Please could the authors clarify why they decided a 4 week 

duration for their analysis? It is currently unclear if the vignettes that 

are evaluated based on a four week review after the intervention 

(injection) or 4 weeks after a previous consultation at the HES?  

Answer: As we stated on page 5 of the manuscript, we used a four-

week time horizon to reflect the usual interval between monitoring 

consultations. We assumed that patients would attend a monitoring 

visit (whether this occurs at the HES, or at a community optometry 

practice) every four weeks and therefore assumed that all 

retreatment decisions and the direct consequences thereof would 

occur within that timeframe.  

Action: In response to this comment, we have deleted the word 

“hospital” from our justification to avoid confusion (page 5 of the 

revised manuscript).  

 

Referee 1 Additional comments 

While the author has explained their rational for the four-week time 

horizon they have not specified whether the vignettes are being 

evaluated as a monitoring visit 4 weeks after the intervention or as a 

previous consultation. 

Page 5 lines 56-57: “We assumed that the costs and retreatment 

decisions would be constant over time and not vary with the number 

of previous monitoring consultations.” – Is this assumption justified?  

Please provide an explanation. 

 

Minor comment:  

• Lines 32-34: “…based on the judgements of three medical retina 

experts….” How did they arrive to an agreed classification of 

reactivated or non-reactivated lesions? Please could the authors 

clarify?  

Answer: The details of this process are explained in detail in the 

clinical paper accompanying this manuscript [2]. More specifically 

([2], page 3):  

“A reference standard lesion classification was established for each 

vignette based on the judgements of three medical retina experts 

(UC, SPH and TP; these experts lead the UK Network of Ophthalmic 

Reading Centres). The experts agreed a framework for assigning a 

reference classification (table 1), which meant that disagreements 

between experts could only arise from disagreements about the 

presence or absence of specific features, not from disagreements in 

how the features were interpreted. Using the web-based application, 

the experts independently assessed the image features without 

reference to participants‟ assessments and classified all 288 

vignettes as quiescent, suspicious or reactivated. A meeting was 

then held to establish a consensus classification for 69 vignettes for 

which experts‟ independent classifications disagreed”.  

 

Action: In response to this comment, we have added the reference 

to the newly published ECHoES clinical paper [2] in the sentence in 
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question, on page 5 of the revised manuscript, so that the interested 

reader can access the related clinical information”.  

 

 

Page 6  

Major comments:  

• Lines 49-51: It is stated that ”…, we assumed that this additional 

consultation would identify all quiescent or suspicious lesions that 

had been incorrectly referred by optometrists.” Whilst we agree that 

this is assumption made in other similar studies it is nevertheless 

quite a strong assumption to make so we suggest that it is more fully 

discussed.  

Answer: We agree that some further discussion would be helpful.  

Action: In response to this comment we have added the justification 

that: “modelling the sensitivity and specificity of this HES review 

would have complicated the analysis and required additional 

assumptions (page 7 of the modified document).  

Referee 1 Additional comments 

The response should be expanded on.  Specifically the authors 

should acknowledge the limited data that would necessitate these 

assumptions and that this assumption is consistent with other 

studies in this area (and provide reference to this effect).   

The limitation should also be acknowledged in relevant places in the 

paper. 

• Lines 52-57: the authors write that “The rationale behind this 

choice was that, especially in the initial phases of 

implementation…unnecessary expensive treatments.” So, how 

relevant is it to base policy conclusions when there is still system 

learning? In the long term this additional consultation could 

potentially be eliminated but this was not accounted for in the 

analysis. This assumption could have biased the results in favour of 

the current model of care as the additional consultation for 

suspected reactivation as resulted in increased costs. Even though 

the a sensitivity analysis was performed using a case-note review 

rather than a consultation, additional sensitivity analysis should have 

been performed on the cost-effectiveness of optometrists when no 

additional consultation is provided for “quiescent or suspicious 

lesions”,  

 

Answer: We thank the Reviewer for this useful remark. We have 

now acknowledged the short time horizon as a limitation of our work 

– we did so in response to this Reviewer‟s “Minor Comment, Page 

11, lines 40-44” to which we invite the Reviewer to refer for this 

point.  

 

We acknowledge that there is uncertainty around the clinical 

pathway that would be followed in the initial phases of 

implementation, let alone in the long term. The clinicians within the 

ECHoES team discussed sensitivity analyses around the clinical 
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pathway extensively, including discussing the scenario that the 

reviewer suggested (whereby the additional hospital consultation 

following referral by the community optometrists is not required). 

However, all of the clinicians agreed that a pathway in which the 

optometrist‟s decision leads to treatment without review of the 

images would not be credible and acceptable in common practice, 

especially at early stages of implementation and, given the short 

time horizon of our economic analyses, they recommended that we 

should conduct the sensitivity analyses that are reported in the 

manuscript. As we discussed in response to comments from 

Reviewer 3, it is also far from clear whether, or how, decision-

making by optometrists and ophthalmologists will change over time 

as their experience of shared care schemes increases.  

 

Action: In response to this comment, we added a section, on page 

15 of the revised manuscript where the short time horizon is 

discussed as a limitation, to clarify our approach. We have also 

expanded the discussion of learning curve effects on page 16 of the 

revised manuscript, within the discussion session.  

 

Referee 1 Additional comments 

In the discussion on page 16 it is argued that differences between 

groups would be maintained regardless of training and other 

attempts to improve fidelity.  This seems a very strong assumption 

and needs references to support it.  Given finding from elsewhere it 

may not be true especially as one group may reach their ceiling 

while the other still exhibits some capacity to improve. 

 

Minor comments:  

• Lines 6-8: “…participants were asked to provide details of any 

refurbishment work…..” Were there any attempts to validate the 

assumptions made by Optometrists when providing these costs?  

Answer: Unfortunately, it was not possible to validate the figures and 

assumptions provided by optometrists within the context of the 

current study and any such validation would be extremely difficult 

without introducing the shared care arrangement into routine clinical 

practice. We already acknowledged, among the limitations of the 

study, the fact that optometrists had to answer questions about an 

hypothetical shared care scheme in their practice that is not 

currently routine, which may have affected the accuracy of some 

responses.  

 

• Lines 6-8: Was information on an annual service cost for 

equipment provided or did you include this in your costings based on 

the information provided by the ophthalmologists with the same 

equipment?  

Answer: Information on annual service cost for equipment was 

provided by the optometrists in the questionnaire they filled in.  

Action: The sentence in question has been modified, on page 6 of 
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the revised manuscript, to clarify the point.  

 

• Lines 14-18: Please provide more details on the content and cost 

of the webinar. How did you estimate “…time spent by participants 

reviewing the webinar and consulting other resources….”? It would 

also be useful to more clearly signpost the reader to the relevant 

tables in the appendices that contain this data (Tables A1 and A2).  

Answer: We acknowledge that part of the readership may be 

interested in this information and therefore we indicate the relevant 

references where such level of details can be found. Time spent by 

clinical members (consultants) of the ECHoES team in preparing the 

webinars was used to calculate the cost of webinar. Time spent by 

participants reviewing the webinar and consulting other resources 

was asked for in the questionnaires to the participants and valued 

using the salary information that the participants provided.  

 

Action: In response to this comment, relevant references on the 

scientific content of the webinar have been provided on page 6 of 

the revised manuscript (references 16 and 17). Additionally the 

relevant text, on page 6 of the revised manuscript, has been 

modified to address the Reviewer‟s concerns as follows: “Costs 

associated with training trial participants included the two-hour 

webinar [16,17] provided as part of the trial, time spent by 

participants reviewing the webinar and consulting other resources 

(as reported in the participants‟ questionnaire), and time spent by 

the ECHoES trial clinicians in preparing and delivering the webinar 

training (clinicians‟ self-report). Details are reported in Tables A.1 

and A.2 in the online Appendix”.  

 

Referee 1 Additional comments 

Looking at Table A4.  The mean cost for the optometrists‟ training 

time was 89p even though they had a 2 hour webinar.  This seems 

unusually low.  Please could this be clarified?    

 

• Line 23: It is stated that the “…cost of administering intra-vitrial 

injections were based on data from the IVAN trial….” The IVAN trial 

included VAT in their estimation of costs. Please confirm if the VAT 

from IVAN trial was stripped from the costs used?  

Answer: The IVAN trial also excluded VAT from cost estimates used 

in the economic evaluation, so it was not necessary to make this 

adjustment. We feel that it is not necessary to explicitly mention 

specific details of the IVAN costing analysis here, since they are 

described in full in the IVAN publications.  

 

Referee 1 Additional comments 

Page 6 line 7: could you include the questionnaire as supplementary 

material? Also, was this questionnaire piloted/validated before being 
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distributed?  

Lines 49: can you quote the inflation rate and year?  

 

Page 7  

Major comments:  

• Line 40: “….mean values of the relevant variable were imputed 

whenever the information was missing.” The volume of missing data 

should be reported preferably in table form for each of the 

parameters used in the costing exercise. Imputations for missing 

data were based on mean imputation used in the IVAN trial. A 

number of forms of imputations were made for the different types of 

missing data in the IVAN trial and there was only 2% missing data 

when mean imputation was applied. Could the authors please 

provide further information and justification for the imputation 

method used  

Answer: We agree with the Reviewer and thank him for identifying 

this point. As the ECHoES trial was virtual and, as such, it referred 

to a hypothetical shared care scheme in optometric practices that is 

clearly not routine, it seemed reasonable and appropriate to make 

the most of the information provided by the optometrists that 

answered the relevant questions in the health economics 

questionnaire, and use their mean value to impute missing answers. 

Within IVAN, mean imputation was used to impute all missing data 

when calculating the cost of consultations (although multiple 

imputation and other techniques were used in subsequent analyses 

(e.g. to allow for missing EQ-5D data). We already acknowledged 

this as a limitation in the discussion section of the original 

manuscript.  

 

Action: In response to this comment, we have now added “Table A.3 

- Missing answers on key resource items in the optometrists‟ 

questionnaire”, and additional justification for the approach taken, in 

the online Appendix, renumbering all of the subsequent Tables in 

the online Appendix and throughout the whole revised manuscript, 

as required. Also, we have added additional justification for the 

approach taken and a reference to this new online table in the 

relevant sentence on page 8 of the revised manuscript.  

Referee 1 Additional comments 

The missing data is not reported very clearly, it is 7% missing cost 

information from those who responded to the questionnaire 40/61, 

66%).     

Page7/8 lines 58-3:  Suggest omitting “, of whom 48 completed the 

main assignment”  It adds confusion to the section and the author 

should just report of the 61 who received the questionnaire, 40 

returned their questionnaire.  The authors also need to clarify the 

“separate feed-back questionnaire” and report how they combined 

this data especially if participants reported to both questionnaires, 
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Minor comments:  

• Line 27: Round £742.12 to £742 and elsewhere round costs to 

nearest £.  

Answer and Action: All costs throughout the abstract and the main 

manuscript text have been rounded to the nearest £, as suggested 

by the Reviewer.  

 

• Line 35: Change to „the use of the questionnaires‟.  

Answer and Action: The suggested change has been implemented 

on page 8 of the revised manuscript.  

 

• Line 54: “…are reported in the online Appendix.” Suggest giving 

details such as section or table number in the appendix when cross 

referencing.  

Answer and Action: Details of the relevant section in the online 

Appendix have now been added on page 8 of the revised 

manuscript.  

 

 

Page 8  

Major comments:  

• Lines 11-15: “Five sensitivity analyses tested different 

assumptions…between optometrists and ophthalmologists.” Could 

you please state reasons for conducting each of these sensitivity 

analyses? If the study is model based, then why was a Probabilistic 

Sensitivity Analysis not carried out?  

Answer: We agree that stating reasons for conducting sensitivity 

analysis is important.  

Probabilistic sensitivity analysis was not conducted because unit 

costs comprised the only parameters used in the analyses that were 

not based on stochastic data from the ECHoES trial. We allowed for 

uncertainty around consultation costs using the random allocation 

procedure described in the appendix but (in common with virtually all 

economic evaluations) assumed other unit costs to be fixed. We 

considered the assumptions around the patient pathway to comprise 

structural uncertainty rather than parameter uncertainty and 

therefore subjected the model to sensitivity analyses on these 

assumptions, rather than conducting probabilistic sensitivity analysis 

on these assumptions.  

 

Action: In response to this comment, we have added in justification 

for the sensitivity analyses and referred the reader to the relevant 

sections of the online Appendix for further details on the point. The 

relevant sentence, on page 8 of the revised manuscript, now reads: 

“Five sensitivity analyses tested different assumptions about the 

type of treatment received when a lesion was assessed as 

reactivated, and different shared care pathways between 

optometrists and ophthalmologists- given that the shared model of 

care is still hypothetical and may vary between hospitals (see the 

sensitivity analysis sections in the online Appendix for further 

details):…”  
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Referee 1 Additional comments 

We do note that the sensitivity analysis as reported does not reflect 

the imprecision around all relevant comparators especially the 

effectiveness measure where measures of variance are reported in 

the clinical paper published in BMJ open.   

 

Minor comments:  

• Lines 3-6: “Costs and outcomes were combined to estimate the 

cost per „correct retreatment decision‟. Uncertainty in the analysis 

was accounted for estimating…(CEACs)….” Please state what 

method was applied to estimate uncertainty e.g. bootstrapping 

technique, Monte Carlo simulation etc.  

Answer: We used parametric methods based on the assumption of 

Gaussian distributions to estimate confidence intervals and CEACs. 

After calculating the costs for each vignette for each participant, we 

estimated regression models predicting costs and the probability of a 

correct retreatment decision as a function of whether the participant 

was an optometrist rather than an ophthalmologist, adjusting 

standard errors for clustering by participant and correlations 

between costs and decision accuracy. The resulting standard errors 

were used to calculate confidence intervals and CEACs assuming a 

normal distribution.  

 

Referee 1 Additional comments 

It would be helpful to provide more of this explanation in the text.  At 

present it is not clear precisely what was done and why this 

approach is the most appropriate given the nature of the data and 

the outcome to be estimated.   

Even though the results are non-significant it would be usual to 

present a cost-effectiveness plane so show the joint probability 

distribution of cost and effects.  The CEAC on its own is not 

sufficient for this. 

 

Action: In response to this comment, we have revised the relevant 

section of text on page 8 of the revised manuscript to read: “Costs 

and outcomes results from a regression-based analysis (adjusted for 

clustering and correlations between costs and outcomes), were 

combined to estimate the incremental cost per „correct retreatment 

decision‟. Uncertainty in the analysis was accounted for by using 

asymptotic parametric methods to estimate 95% confidence 

intervals (CIs) around cost and effect differences and cost-

effectiveness acceptability curves (CEACs)”.  

 

• Line 35: “All analyses were undertaken using STATA version 12.1.” 

Could the authors clarify whether the same package was used for 

the decision analysis?  
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Answer: As already stated in the original manuscript, STATA was 

used for all the analyses, including the simple decision tree.  

 

 

Page 9  

Minor comments:  

• Could the section “Cost-effectiveness of monitoring by optometrists 

compared with ophthalmologists” be shortened with some 

information moved to the Discussion section?  

Answer: We thank the Reviewer for this suggestion.  

Action: The section in question has now been shortened and parts of 

it have been moved to the discussion section of the revised 

manuscript.  

 

• Please re-calculate the percentages or add the percentages to 

Table 1, so that it reflects the data in the text (page 10).  

Answer: The percentages shown in Table 1 reflect the total 

proportion of vignettes that were in each of the nine categories: e.g. 

of the 2016 observations by optometrists, 39.43% (795/2016) were 

truly reactivated and rated by the optometrists to have been 

reactivated. By contrast, in the text we give percentages separately 

for the lesions that are truly reactivated and for the lesions that are 

truly quiescent. For example, 795 (79.98%) of the 994 (795+142+57) 

truly reactivated vignettes were rated as reactivated by the 

optometrists.  

 

Action: In response to this comment, we have reworked the 

sentences on pages 10 and 11 of the revised manuscript slightly to 

give the working for how the denominators in these percentages 

were calculated.  

 

 

Page 10  

Minor comments:  

• Lines 10-13: It is unclear whether the ophthalmologist is behaving 

any differently to the optometrist. Could the authors consider a t-test 

analysis to identify whether the differences in correct decisions 

between the ophthalmologist and optometrist is statistically 

significant?  

Answer: The ECHoES trial clinical paper [2] gives detailed 

information relevant to this point. The optometrists‟ decision-making 

was non-inferior to ophthalmologists‟ with respect to the prespecified 

limit of 10% absolute difference. The clinical paper also reported on 

the differences between the two professions in the nature of their 

correct responses (pages 4 and 5): “Optometrists were more likely to 

correctly classify a vignette as reactivated than ophthalmologists 

(795/994) (sensitivity=80.0%) vs 736/994 (sensitivity=74.0%)), but 

were less likely to correctly classify a vignette as 

quiescent/suspicious (907/1022 (specificity=88.7%) vs 986/1022 

(specificity=96.5%); figure 3). A post hoc analysis quantified this 

interaction (χ2=50.4, df 1, p<0.001) between professional group and 

reference standard classification (reactivated vs 
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quiescent/suspicious); the odds of an optometrist being correct was 

∼50% higher than an ophthalmologist if the reference standard 

classification was reactivated (OR 1.52, 95% CI 1.08 to 2.15; 

p=0.018), but ∼70% lower if the reference standard classification 

was quiescent/suspicious (OR 0.27, 95% CI 0.17 to 0.44; p<0.001)”.  

 

Action: In response to this comment, the reference to the ECHoES 

clinical paper has been added to the relevant sentence on page 10 

of the revised manuscript.  

 

• Lines 12-13 and 34: What do the denominator (994 and 987) 

correspond with?  

Answer: As clarified above, 994 and 987 represent the number of 

truly active and truly quiescent lesions (respectively) included in the 

sample of vignettes rated by participants.  

Action: In response to this comment, we have added the working 

onto pages 10 and 11 of the revised manuscript to show how these 

figures were calculated from the numbers shown in Table 1.  

 

• Lines 25-27: We suggest the text is rewritten as “…reactivated 

lesions to be quiescent, this will generate delays in treatment that 

may result in deterioration in the patient eyesight;”?  

Answer and Action: The text has now been rewritten as suggested 

by the Reviewer. Please note that whole paragraph that contains the 

sentence in question has been moved to the discussion section, in 

response to the Reviewer‟s minor comment, page 9, above. The 

sentence in question is now on page 13 of the revised manuscript.  

 

• Lines 27-30: Please also note the exclusion of health impact and 

impact on costs because of incorrect judgements. We think this 

should be included as a limitation of this study.  

Answer: We thank the Reviewer for noting this.  

Action: In response to this comment, and one of the subsequent 

comments by the same Reviewer (Page 11, Minor comments, Lines 

40-44) this limitation of the study has been added on pages 15-16 of 

the revised manuscript.  

 

• Line 35: The authors report that “…as reactivated (10.63% 

[105/987]) than their clinical counterparts (3.55% [35/987]).” Could 

you please provide a confidence interval or p-values for the 

difference?  

Answer and Action: As suggested by the Reviewer, a p-value has 

now been added on page 11 of the revised manuscript.  

 

Referee 1 Additional comments 

The authors should note in the methods that a x
2
 was used to 

determine if there was a statistically significant difference in effects. 

Page 11 line 50-53: the author needs to explicitly state there was no 
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statistically significant difference in costs particularly given their 

conclusion “The higher costs….”.  

 

Page 11  

Minor comments:  

• Line 8: The authors state that “…optometrists compared to 

ophthalmologists (-0.0099, 95% CI -0.045, 0.025).” could the authors 

clarify what the unit used in the confidence interval is? Is it a 

difference in proportions on the absolute scale? It would also help to 

quote the rates in both arms here as well as the difference and CI. 

Could the authors also clarify if this difference clinically meaningful? 

It would be helpful if the authors comment on whether the 

concordance between ophthalmologists would have similar.  

Answer: We acknowledge that further clarifications are helpful. The 

difference referred to above is not statistically significant and not 

clinically meaningful, as extensively discussed in the clinical paper 

accompanying this economic paper [2].  

 

Action: In response to this comment the relevant sentence on page 

11 of the revised manuscript has been modified, and the relevant 

information has been added (including the reference to the clinical 

paper). It now reads: “A slightly smaller percentage of correct 

decisions was made by optometrists (84.4%) compared to 

ophthalmologists (85.4%), a difference that was neither statistically 

significant (-1.0%, 95% CI -4.5%, 2.5%) nor clinically 

meaningful.[20]”  

 

Referee 1 Additional comments 

Line 17: should it not be 1 in every 100 instead of every 101 

monitoring reviews if it‟s 1% difference? 

 

• Line 8: there are a lot of decimal places presented for the 

difference in effects, it could be re-written as (-0.01, 95% CI -0.06, 

0.03).  

Answer and Action: This comment has been addressed as part of 

the action to tackle the comment above.  

 

• Lines 23-28: It is reported that “…ophthalmologists-led monitoring 

reviews…how much the NHS is willing to pay per correct…care is 

cost-effective.” The willingness to pay for a correct treatment 

decision is a bit confusing because the results are being compared 

to different thresholds. Could the author rephrase to improve clarity?  

Answer: We thank the Reviewer for highlighting this confusing part. 

We believe that clarity may be jeopardised by the last sentence in 

the paragraph in question, which in fact may confuse the reader 

rather than help understanding. However, we nonetheless believe 

that it is important to present the probability that optometrist-led care 

is cost-effective at several ceiling ratios, since the NHS‟s willingness 

to pay for a correct retreatment decision is unknown.  
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Action: In response to this comment, we have now dropped the 

redundant and confusing sentence “If the NHS were willing to pay 

only £200 per correct retreatment decision, there is a 14% 

probability that optometrist-led care is cost-effective” to improve 

clarity of the main message, which is already conveyed in the 

sentence before this.  

 

• Lines 40-44: we suggest writing the lines as “It is important to 

emphasise, however, that this analysis excludes the costs and the 

health effects of the consequences of correct and incorrect 

decisions, which are an integral part of costs associated with a 

retreatment decision.” Again, this should be included as a limitation 

of the analysis as they are placing the same weight on the effect of 

false positives as on false negatives.  

Answer: The sentence in question refers specifically to sensitivity 

analysis 4, which not only excludes the health effects and any costs 

occurring more than four weeks after the review, but also excludes 

the cost of injections and subsequent monitoring.  

 

Action: In response to this comment for we have revised this specific 

sentence to make it clearer, saying: “It is important to emphasise, 

however, that sensitivity analysis 4 excludes the costs resulting from 

correct and incorrect decisions, which are an integral part of the 

costs associated with a retreatment decision.” (Page 12 of the 

revised manuscript).  

We have also added two sentences in the limitations paragraph of 

the discussion (pages 15-16 of the revised manuscript) to 

acknowledge the more general limitations of the analysis: “The 

analysis also comprises a cost-effectiveness analysis with a short 

time horizon and an intermediate endpoint (correct retreatment 

decisions). This endpoint does not distinguish between false 

positives (i.e. unnecessary referrals) and false negatives (i.e. missed 

opportunities for timely treatment), which will have very different 

impacts on costs and health and may have different ceiling ratios; 

this could have affected the results, particularly as optometrists 

tended to have more false positives and fewer false negatives than 

ophthalmologists.”  

 

Referee 1 Additional comments 

Table 2 should the incremental benefit not be presented as a %?  

 

Page 12  

Minor comments:  

• Lines 40-42. Please state the clinical and economic importance of 

these differences given that they are not statistically significant.  

Answer: As highlighted in previous answers, the difference in 

outcome is not clinically significant (as extensively commented upon 

on the accompanying clinical paper [2]). From an economic point of 

view we are interested on the joint distribution of costs and effects, 

regardless of whether the differences are statistically significant.  
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Action: In response to this comment, the sentence in question has 

been modified and the relevant information has been added 

(including the reference to the clinical paper) on page 13 of the 

revised manuscript, which now reads: “This study suggests that 

community optometry-led follow-up reviews for patients with 

quiescent nAMD lesion is associated with non-significantly higher 

costs and marginally fewer correctly treatment decisions compared 

with ophthalmologist-led care, although the difference in outcomes is 

not clinically meaningful.[20]”  

 

Referee 1 Additional comments 

The specific issue we do not think the authors have fully brought out 

is that although result are not statistically significant we are unclear 

whether confidence intervals are sufficiently wide enough to include 

clinically or economically importance differences.  The authors 

clearly state this above for clinical outcome but need to clearly state 

this for costs to justify all the analytical effort that is being made. 

 

Page 13  

Major comments:  

• Lines 14-26: How were the potential cost-savings and additional 

costs to the NHS derived? Given the uncertainty around the costs 

produced from the analysis and the lack of sensitivity analyses 

performed, the cost estimates produced in this paragraph may be 

misleading for policy makers. Please could the authors clarify?  

Answer: This paragraph simply presents budget impact calculations 

that multiply the incremental cost per patient by the 535,550 

monitoring consultations that might occur in England each year to 

assess the additional costs, or the cost savings that might arise if 

community optometry were implemented across the country. We 

already present budget impact results for three different scenario 

analyses within this paragraph, so don‟t feel that it is appropriate to 

add in any additional sensitivity analyses. However, we have added 

in calculations to show how the total savings all costs were 

calculated and have added the 95% CI around the base case 

analysis.  

 

Action: As explained in our answer above, in response to this 

comment we have added in calculations to show how the total 

savings all costs were calculated and have added the 95% CI 

around the base case analysis, on pages 14 of the revised 

manuscript.  

Referee 1 Additional comments 

Given the number of point estimates proporting to show cost saving 

and the imprecision we recommend that confidence intervals are 

provided for all estimates provided.  We further recommend that the 

text is amended to reflect that we have no evidence that these 

savings will be achieved.  Should the authors want to report on the 
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likelihood of achieving cost savings then they should present the 

predicted likelihood that cost savings will be achieved for each 

scenario.  This approach would then be consistent with the 

estimation of cost-effectiveness. 

 

• Line 28-52: There are a number of limitations of this study that 

could have been mentioned in the discussion. For example the 

exclusion of long term costs and effects, the impact on correct 

judgements rates for optometrist of additional experience, handling 

of missing data, limited sensitivity analyses around the primary 

outcome estimates, incorrect decisions by an ophthalmologist, the 

limited information on patient preferences (alluded to on page 14), 

the argument that a shared model of care would be preferred and 

would incur costs savings (some justification for this is needed) and 

failure to include patient costs.  

Answer: We thank the reviewer for suggesting this.  

Action: The limitations section within our Discussion (pages 13 to 17 

of the revised manuscript) has now been extensively revised to 

address this comment, comments by this Reviewer and the other 

two Reviewers.  

 

Minor comments:  

• Line 14: We suggest adding “on average” in the sentence “The 

base case costing analysis suggests that on average the initial 

monitoring consultation…across NHS England”.  

Answer and Action: As suggested by the Reviewer “on average” has 

been added in the sentence in question on page 14 of the revised 

manuscript.  

 

• Line 20: We suggest adding “on average” in the sentence “…the 

costs accrued across the entire treatment pathway, community 

optometry is on average…across England”.  

Answer and Action: As suggested by the Reviewer “on average” has 

been added in the sentence in question on page 14 of the revised 

manuscript.  

 

 

Page 14  

Major comment:  

• Line 24: The conclusions should be made more balanced given the 

non-significance of the findings.  

Answer: We agree with the Reviewer‟s comment, which is in line 

with similar comments from Reviewer 2.  

Action: The sentence in question, on pages 16/17 of the revised 

manuscript has now been amended as suggested by both reviewers 

and now reads as: “In summary, the base case analysis found that 

correct retreatment decisions by optometrists were slightly less 

common compared to ophthalmologists, leading to marginally higher 

costs for the former. However, sensitivity analyses that reflected 

different practices across eye hospitals, indicated that shared care 
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pathways can be identified which may represent cost-effective 

models of shared care between community optometrists and 

ophthalmologists in the management of nAMD”.  

 

Referee 1 Additional comments 

As noted previously the authors should note that the costs difference 

was not statistically significant.  We are comfortable with the 

arguments around balance of probabilities that could be made but as 

it stands the text is more definitive than the results warrant. 

 

 

Minor comment:  

• Lines 6-12: Please could the authors estimate how many patients 

would each optometrist see per year? It would be helpful to discuss 

whether this is enough to maintain competence.  

Answer: Unfortunately it is not feasible to estimate how many 

patients each optometrist would see, or how many patients each 

optometrist would need to see to maintain competence as it is not 

known how many optometrists would offer this service, or how such 

optometry practices might be distributed geographically.  

 

Referee 1 Additional comments 

Given arguments made elsewhere about experience potentially 

improving results the exploration of how patients an optometrist 

might need to see a year to be competent might be considered an 

area for further research. 

 

Page 16  

Minor comment:  

• Please check the first reference. Should this be „Comparison of 

Age-related Macular Degeneration Treatment Trials Research 

Group…‟?  

Answer & Action: We thank the Reviewer for spotting this inaccuracy 

that has now been corrected.  

 

 

Page 17  

Minor comment:  

• There are inconsistencies with the journal names for references 6, 

8, 12 and 24 and with references 13, 19 and 26.  

Answer & Action: We thank the Reviewer for spotting these 

inaccuracies that have now been corrected.  

 

 

Page 21  

Minor comment:  

• The figure is Cost-effectiveness frontier (CEF) rather than Cost-
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effectiveness acceptability curve (CEAC). Should also say what is 

compared to the CEF. The title of the figure needs to be changed 

e.g. “Cost-effectiveness of Optometrists vs Ophthalmologists – base 

case analysis” so the results presented on the CEAC can be 

understood by the title.  

Answer: The figure is a cost-effectiveness acceptability curve. 

Following the standard convention, we have shown only the curve 

for optometrist-led care for simplicity and clarity, rather than showing 

separate curves for optometrist-led care and ophthalmologist-led 

care and a separate frontier. We feel that showing more than one 

line on the CEAC would be unnecessarily confusing for readers who 

are not health economists. We therefore do not feel that it is 

appropriate to refer to this graph as a cost-effectiveness frontier.  

 

Action: However, in response to this comment, we have changed the 

title of this graph to read: “Figure 3 - Cost-effectiveness acceptability 

curve for community optometry versus ophthalmologist-led care at a 

hospital eye service – base case analysis”.  

 

Referee 1 Additional comments 

We are unaware of this standard convention about only presenting 

one curve and have not found presenting the second curve 

confusing.  Indeed we have often found it useful to explain the trade-

off in likelihood of an intervention being cost-effective.   

Nevertheless, following convention we do suggest that the authors 

show a cost-effectiveness plane and ideally an incremental cost-

effectiveness plane to illustrate the range and interaction between 

costs and effects.  This is especially useful given the potential for 

differences to not have any practical meaning. 

 

Online Appendix  

Minor comments:  

• Page 1, line 26: „Topcon‟ is a company so more details should be 

given.  

Answer and Action: More details have now been added in the line in 

question, as suggested by the Reviewer.  

 

• Page 2, lines 25-26: More information is needed regarding the 

personal communication (e.g. with whom? When?).  

Answer and Action: More information has been added in the lines in 

question, as suggested by the Reviewer.  

 

• Page 2, lines 28 and 43: „Dell‟ is a company so more details should 

be given.  

Answer and Action: More information has been added in the lines in 

question, as suggested by the Reviewer.  

 

• Page 3: All products‟ names should be followed by the ® symbol.  
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Answer and action: All products‟ names are now followed by the ® 

symbol as suggested by the Reviewer.  

 

• Page 5: The description of the random cost allocation could be 

explained more concisely, as it is repetitive and unclear e.g. 

“Weights for each….assigned to each optometric practice” – “ could 

be changed to “A weight was assigned to each practice in the study 

based on the number of patients they could accommodate monthly, 

after any necessary changes to their practice are implemented, 

divided by the total number of all patients with quiescent nAMD that 

could be accommodated by all the practices in the study.”  

Answer and Action: We thank the reviewer for this suggestion and 

have revised the sentence in question along these lines.  

 

• Page 13, Table A.11: This should be Table A.12 as there are 

currently two table called A.11. Please change this also in the text 

above (see line 15).  

Answer: We thank the Reviewer for spotting this inaccuracy.  

Action: The inaccuracy has now been corrected.  

 

• Page 14, Table A.12: This should be Table A.13. Please change 

this also in the text above (see line 9).  

Answer: We thank the Reviewer for spotting this inaccuracy.  

Action: The inaccuracy has now been corrected.  

 

• Page 38 of 44, page 39 of 44: If this study is model based, points 

13b and 21 of the checklist should be completed as well.  

Answer and Action: As discussed above, we feel that our study is a 

“single study-based economic evaluation”. However, in response to 

this comment, we have completed points 13b and 20b of the 

CHEERS checklist. We have not completed point 21 of the CHEERS 

checklist (relating to categorising heterogeneity), since no subgroup 

analyses are possible or appropriate for this analysis regardless of 

whether it is classified as a trial-based analysis or a model-based 

analysis.  

 

 

References cited in reply to Reviewer 1  

1. National Institute for Health and Clinical Excellence. Guide to the 

Methods of Technology Appraisal, 2013.  

2. Reeves BC, Scott LJ, Taylor J, et al. Effectiveness of Community 

versus Hospital Eye Service follow-up for patients with neovascular 

age-related macular degeneration with quiescent disease 

(ECHoES): a virtual non-inferiority trial. BMJ open 

2016;6(7):e010685 

 

 

REVIEWER Chantal Holy 
Johnson & Johnson, USA 
 
I am an employee of J&J 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-011121 on 24 O

ctober 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


REVIEW RETURNED 31-Aug-2016 

 

GENERAL COMMENTS The authors have adequately addressed my prior comments - I have 
no further recommendations for change.  

 

VERSION 2 – AUTHOR RESPONSE 

 

/**********************************************/  

/* Responses to Reviewer 1 comments */  

/**********************************************/  

 

Referee 1 Additional comments  

Additional comments are marked in red. They have been prepared by Tara Homer, Health economist, 

Newcastle University and with additions and checking by Professor Luke Vale, Health Economist, 

Newcastle University  

We thank Reviewer 1 for the additional comments that helped making our paper more precise. Our 

answers are reported below each comment in blue font.  

 

We thank Reviewer 1 for his useful and detailed comments, which have helped us to improve the 

manuscript. We have addressed each of his points below, first answering to the specific comment 

under the heading “Answer”, and then explaining - under the heading “Action” - how we have revised 

the manuscript, whenever applicable.  

 

Reviewer: 1  

Reviewer Name: Luke Vale  

Institution and Country: Newcastle University, UK Competing Interests: None. Note this review was 

prepared as a training exercise by 4 research associates from the Health Economics Group, 

Newcastle University, working with Prof Luke Vale. The submitted version was checked by Luke Vale 

before submission  

 

Detailed comments are in the document attached.  

 

Comments on:  

The cost-effectiveness of community versus hospital eye service follow-up for patients with quiescent 

treated age-related macular degeneration alongside the ECHoES randomised trial  

 

General Comment:  

This is an interesting paper. However, several changes need to be made in order to overcome some 

of its limitations which we have specified below. These are presented in the order that they appear in 

the paper and split into major and minor comments.  

In addition to these the paper and appendices had a number of minor typographical and grammatical 

errors to correct.  

 

Answer:  

We thank the Reviewer and we reply to each specific comment below.  

 

Specific Comments:  

 

Referee 1 Additional comments  

In the section “strengths and limitations” a number of limitations have been omitted:  
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• 4 week time horizon and the implications this has on results  

• The assumption that ophthalmologists always make a correct decision (implications on costs and the 

discussion on page 13/14)  

• All treatment costs are assumed to be accounted for by the correct diagnosis  

• Missing data – mean imputation  

We thank the Reviewer for highlighting the omission of these limitations in the section “Strengths and 

limitations”. We have now added them on page 3 of the revised manuscript.  

Abstract  

 

Major comments:  

• Line 12: The trial design should be changed to a model-based analysis. This point is explained in 

further detail later on in the comments.  

Answer: This point is addressed in detail when the specific comment is raised later on in the list of 

comments.  

Action: The expression “within-trial” has been deleted from the abstract.  

 

Referee 1 Additional comments  

See later points  

Comments have been addressed in the subsequent text whenever required by the Reviewer.  

 

• Lines 42-48: The results suggest that the current model of care is cost-effective compared to the 

shared model of care. The results however suggest that there is no evidence of statistically significant 

differences. As a consequence the conclusion that “the results support the use of a shared model of 

care” is over stated. We suggest that this conclusion is tempered to better reflect the results.  

Answer: We agree with the Reviewer.  

Action: In response to this Reviewer and Reviewer 2 comments, the conclusion in the Abstract has 

been tempered to better reflect the results.  

Minor comments:  

• Consider revising the abstract to plainer English to make it easier to understand for readers without 

a clinical background.  

Answer: We thank the Reviewer for this suggestion.  

Action: The abstract has now been modified as suggested by the Reviewer.  

 

• Line 32: Change to “Correct classification…”  

Answer: We thank the Reviewer for spotting this inaccuracy.  

Action: The inaccuracy has now been edited in the text.  

 

• Lines 30 and 42: The author should correct the minor inconsistency – is it „retreatment‟ or „re-

treatment‟. Retreatment is used elsewhere in the manuscript.  

Answer: We thank the Reviewer for spotting this inaccuracy.  

Action: The inaccuracy has now been edited in the text, and “re-treatment” has been replaced with 

“retreatment”.  

 

 

Page 4  

Minor comments:  

• Line 10: Normally the names of drugs and products that have a patent should be followed by the ® 

symbol, e.g. Lucentis®. This should be applied throughout the text (including the figures at the end).  

Answer: We thank the Reviewer for spotting this inaccuracy.  

Action: The symbol ® has now been added after the names of drugs and products that have a patent 

throughout the main manuscript, the online appendix, and the figures at the end.  
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• Lines 15-16: Please provide reference to the sentence “…but there is a high risk of reactivation…is 

routine clinical practice in many countries”. Indeed more supporting references could be added 

throughout this paragraph.  

Answer: We acknowledge that more supporting references would be useful.  

Action: More references have now been added in the paragraph in question.  

 

• Lines 27-28: “Despite such as increase, the UK…per capita in the European Union.” Please explain 

why this is relevant.  

Answer: This is relevant because the limited clinical capacity may undermine optimal care and timely 

access to potentially sight-saving treatments.  

Action: the relevant sentence has been expanded to clarify its meaning, by adding the following: 

“…and this limited clinical capacity may undermine optimal care and timely access to potentially sight-

saving treatments”.  

 

 

Page 5  

Major comments:  

• Line 19: “A within-trial cost-effectiveness analysis….” We do not believe that this is a correct 

description for this study. The team used data from a combination of multiple different sources. 

Furthermore, it appears a decision model was used to synthesise these data into estimates of cost-

effectiveness. We believe that this study would be better described as a model based analysis. 

Therefore, the study should be compliant with best practice recommendations for economic modelling 

(see comment below about completion of the economic evaluation checklist).  

Answer: Our study is based on a single randomised trial (not least since ECHoES is the only study 

comparing comparable eye service pathways) and as such, we feel that it is best classified as a trial-

based cost-effectiveness analysis. However, we acknowledge that we have also used a very simple 

decision-tree informed by clinical opinion to structure the way in which costs were applied and (like 

nearly all trial-based economic evaluations) we obtained unit costs from other sources (e.g. IVAN). 

Nonetheless, the main issues covered by best practice recommendations for economic models (e.g. 

literature reviews to identify model parameters, probabilistic sensitivity analysis, etc.) are not relevant 

to our analysis as all model parameters, other than unit costs, are taken from the ECHoES trial.  

Action: In response to this comment, we have removed the words “within-trial” from the abstract and, 

on page 5 of the revised manuscript, we have replaced the words “within-trial” with the words “trial-

based” to acknowledge that our analysis goes beyond the data collected in the trial.  

 

Referee 1 Additional comments  

We still think this is a misleading description. Our understanding of the paper is that this was a virtual 

trial diagnosing patients based on vignettes but costs, effects and ICER were estimated using a 

decision tree models. A trial based or within trial economic evaluation would be considered to be an 

economic evaluation where the patient level data are analysed statistically to estimate costs, effects 

and cost-effectiveness. We still believe this would be better described as a model based evaluation 

base upon a randomised comparison of treatment decisions made by ophthalmologists compared 

with optometrist on a set of hypothetical vignettes.  

We believe that there is not a standard way to indicate the type of economic evaluation that is 

conducted in this study. In our study, data on individual vignettes assessed by individual health care 

professionals were analysed statistically at the level of vignettes to estimate costs, effects and cost-

effectiveness and all of the data inputs were taken from a single study. However, we take on board 

the Reviewer‟ suggestion and acknowledge that additional assumptions were made about the clinical 

pathway, which were structured in the form of a decision-tree “model”. The cost-effectiveness analysis 

has now been qualified as “model based” in the Abstract and on page 5 of the revised manuscript.  

 

• Lines 25-29: “A wider societal perspective for costs…was not possible due to the virtual nature of 
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the trial.” Given that other parameters that were used in the estimation of costs and effects and the 

way they were assembled a stronger justification for the exclusion of these costs is required.  

Answer: We acknowledge that the current wording may be misleading. The NICE “Guide to the 

methods of technology appraisal 2013” [1] encourages the adoption of the NHS perspective on costs 

and we followed that recommendation. Furthermore, as already explained in our reply to the “Major 

comment, page 5, line 19” above, our study is based on a single randomised trial (not least since 

ECHoES is the only study comparing comparable eye service pathways) and our economic 

evaluation was trial-based. Any analysis taking a societal perspective would have required a number 

of additional – and to some extent arbitrary - assumptions.  

 

Action: We have now modified the relevant sentences, on page 5 of the revised manuscript, as 

follows: “The perspective for the analysis was that of the UK NHS, following NICE 

recommendations.[18] Due to the virtual nature of the trial, it was not possible to collect data on 

patients‟/carers‟ time off work/usual activities and travel costs to undergo eye assessment to inform a 

wider societal perspective”.  

 

• Line 35: “A time horizon up to 4 weeks….” More information is needed as to whether such a short 

time horizon would not systematically lead to biased conclusions by underestimating the longer term 

impacts of an incorrect retreatment decisions.  

Answer: We acknowledge that the short time horizon is one of the limitations of our analysis. 

However, there are no data upon which to base any modelling of the longer term impacts of making 

incorrect retreatment decisions.  

 

Action: In response to this comment and one from Reviewer 3, we have added two sentences, on 

page 5 of the revised manuscript, to say that: “Any costs and health consequences arising from 

incorrect treatment decisions beyond this 4-week time horizon were assumed to be captured within 

our measure of effectiveness (the number of correct retreatment decisions). No data are available on 

the effect of delaying anti-VEGF treatment after reactivation and modelling the costs and health 

consequences from incorrect retreatment decisions would therefore have relied entirely upon 

assumptions or expert opinion.”  

 

• Please could the authors clarify why they decided a 4 week duration for their analysis? It is currently 

unclear if the vignettes that are evaluated based on a four week review after the intervention 

(injection) or 4 weeks after a previous consultation at the HES?  

Answer: As we stated on page 5 of the manuscript, we used a four-week time horizon to reflect the 

usual interval between monitoring consultations. We assumed that patients would attend a monitoring 

visit (whether this occurs at the HES, or at a community optometry practice) every four weeks and 

therefore assumed that all retreatment decisions and the direct consequences thereof would occur 

within that timeframe.  

Action: In response to this comment, we have deleted the word “hospital” from our justification to 

avoid confusion (page 5 of the revised manuscript).  

 

Referee 1 Additional comments  

While the author has explained their rational for the four-week time horizon they have not specified 

whether the vignettes are being evaluated as a monitoring visit 4 weeks after the intervention or as a 

previous consultation.  

The four-week time horizon begins at the monitoring consultation in which the patient is assessed by 

either an ophthalmologist (in a hospital) or by an optometrist (in a community optometry practice). All 

patients are assumed to have previously (i.e. at least four weeks before the monitoring consultation in 

question) been deemed to have quiescent disease after the end of a course of one or more 

intravitreal injections with anti-VEGF treatment such as ranibizumab.  

This has now been clarified in the revised manuscript, on page 5, as follows:  
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“Since monitoring visits are typically conducted at 4-week intervals, the time horizon for our analysis 

was 4 weeks after the consultation in which patients were assessed by either an ophthalmologist or 

an optometrist to allow inclusion of downstream costs from retreatment decisions (e.g. the costs of 

administering an anti-VEGF injection)...”  

 

 

Page 5 lines 56-57: “We assumed that the costs and retreatment decisions would be constant over 

time and not vary with the number of previous monitoring consultations.” – Is this assumption 

justified? Please provide an explanation.  

This clarifying sentence was introduced in response to comments of another Reviewer. We report 

below the part of the explanation provided to that Reviewer, which is relevant also to this Reviewer‟s 

current query:  

“We acknowledge that the analysis takes a short time horizon. However, we are unaware of any 

reason why the incremental cost of monitoring or the probability of optometrists and ophthalmologists 

making correct retreatment decisions would be any different for the second or subsequent monitoring 

consultation than it would for the first consultation. We therefore make the implicit assumption that 

consultation costs and the probability of correct retreatment decisions is constant over time...”  

 

Following Reviewer 1‟s comment, we have added a brief justification for this assumption at the end of 

page 5/beginning of page 6 of the revised manuscript.  

 

 

Minor comment:  

• Lines 32-34: “…based on the judgements of three medical retina experts….” How did they arrive to 

an agreed classification of reactivated or non-reactivated lesions? Please could the authors clarify?  

Answer: The details of this process are explained in detail in the clinical paper accompanying this 

manuscript [2]. More specifically ([2], page 3):  

“A reference standard lesion classification was established for each vignette based on the judgements 

of three medical retina experts (UC, SPH and TP; these experts lead the UK Network of Ophthalmic 

Reading Centres). The experts agreed a framework for assigning a reference classification (table 1), 

which meant that disagreements between experts could only arise from disagreements about the 

presence or absence of specific features, not from disagreements in how the features were 

interpreted. Using the web-based application, the experts independently assessed the image features 

without reference to participants‟ assessments and classified all 288 vignettes as quiescent, 

suspicious or reactivated. A meeting was then held to establish a consensus classification for 69 

vignettes for which experts‟ independent classifications disagreed”.  

 

Action: In response to this comment, we have added the reference to the newly published ECHoES 

clinical paper [2] in the sentence in question, on page 5 of the revised manuscript, so that the 

interested reader can access the related clinical information”.  

 

 

Page 6  

Major comments:  

• Lines 49-51: It is stated that ”…, we assumed that this additional consultation would identify all 

quiescent or suspicious lesions that had been incorrectly referred by optometrists.” Whilst we agree 

that this is assumption made in other similar studies it is nevertheless quite a strong assumption to 

make so we suggest that it is more fully discussed.  

Answer: We agree that some further discussion would be helpful.  

Action: In response to this comment we have added the justification that: “modelling the sensitivity 

and specificity of this HES review would have complicated the analysis and required additional 

assumptions (page 7 of the modified document).  
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Referee 1 Additional comments  

The response should be expanded on. Specifically the authors should acknowledge the limited data 

that would necessitate these assumptions and that this assumption is consistent with other studies in 

this area (and provide reference to this effect).  

We agree with the Reviewer that we have made certain assumptions which may not be borne out in 

real life. However there are no data available currently that could offer relevant evidence. We have 

acknowledged this deficiency in the manuscript.  

On page 7 of the revised manuscript we modified the relevant sentence as follows:  

“We acknowledge that we made certain assumptions and this is a limitation of our present study, 

however, in the absence of available data offering the relevant evidence base, modelling the 

sensitivity and specificity of this HES review would have complicated the analysis and required 

additional assumptions, which, in the absence of any empirical evidence, could be only speculative”.  

 

The limitation should also be acknowledged in relevant places in the paper.  

• Lines 52-57: the authors write that “The rationale behind this choice was that, especially in the initial 

phases of implementation…unnecessary expensive treatments.” So, how relevant is it to base policy 

conclusions when there is still system learning? In the long term this additional consultation could 

potentially be eliminated but this was not accounted for in the analysis. This assumption could have 

biased the results in favour of the current model of care as the additional consultation for suspected 

reactivation as resulted in increased costs. Even though the a sensitivity analysis was performed 

using a case-note review rather than a consultation, additional sensitivity analysis should have been 

performed on the cost-effectiveness of optometrists when no additional consultation is provided for 

“quiescent or suspicious lesions”,  

 

Answer: We thank the Reviewer for this useful remark. We have now acknowledged the short time 

horizon as a limitation of our work – we did so in response to this Reviewer‟s “Minor Comment, Page 

11, lines 40-44” to which we invite the Reviewer to refer for this point.  

 

We acknowledge that there is uncertainty around the clinical pathway that would be followed in the 

initial phases of implementation, let alone in the long term. The clinicians within the ECHoES team 

discussed sensitivity analyses around the clinical pathway extensively, including discussing the 

scenario that the reviewer suggested (whereby the additional hospital consultation following referral 

by the community optometrists is not required). However, all of the clinicians agreed that a pathway in 

which the optometrist‟s decision leads to treatment without review of the images would not be credible 

and acceptable in common practice, especially at early stages of implementation and, given the short 

time horizon of our economic analyses, they recommended that we should conduct the sensitivity 

analyses that are reported in the manuscript. As we discussed in response to comments from 

Reviewer 3, it is also far from clear whether, or how, decision-making by optometrists and 

ophthalmologists will change over time as their experience of shared care schemes increases.  

 

Action: In response to this comment, we added a section, on page 15 of the revised manuscript where 

the short time horizon is discussed as a limitation, to clarify our approach. We have also expanded 

the discussion of learning curve effects on page 16 of the revised manuscript, within the discussion 

session.  

 

Referee 1 Additional comments  

In the discussion on page 16 it is argued that differences between groups would be maintained 

regardless of training and other attempts to improve fidelity. This seems a very strong assumption and 

needs references to support it. Given finding from elsewhere it may not be true especially as one 

group may reach their ceiling while the other still exhibits some capacity to improve.  

 

The discussion on page 16 was introduced in response to a comment of Reviewer 3. The revision of 
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the discussion showed that we had already taken the comment on board and adequately addressed 

it, as confirmed by the positive feed-back received by Reviewer 3, who was happy with our reply and 

the associated modification of manuscript. There is no published data on this point and therefore we 

cannot provide citations.  

Reviewer 3 initial comment was:  

“The optometrists included in the study were at the early phases of their "learning curve". As indicated 

in the discussion, only those optometrists with no "in-depth knowledge of macular morphology" were 

included. This fact was discussed but is a significant limitation in that the findings could easily be 

reversed with an experienced group of optometrists, as suggested in the abstract. The generalizability 

of the findings reported herein for policy decisions is difficult to accurately gauge”.  

 

Reviewer 3 now feels that we adequately addressed her comments. We are happy to share with 

Reviewer 1 our view on this point:  

The ECHoES optometrists were not inexperienced in relation to the overall body of community 

optometrists. So, their performance after training is probably representative of the performance of 

other community optometrists recruited to a shared care programme and trained as for ECHoES.  

 

Optometrists working in a shared care programme may well improve their decision-making over time, 

given feedback, but we think so, too, will the ophthalmologists (remembering that the two professions 

did not differ in the overall % correct). In this context, it is important to remember that the 

ophthalmologists taking part also represented „usual care‟, not the experts.  

 

So, on reflection, we do not see any reason for the difference in the kinds of error made by 

optometrists and ophthalmologists decreasing (though both might improve with respect to the 

reference standard). We simply don't know whether the difference in the types of error made by 

optometrists and ophthalmologists will change with experience. It might do so with feedback, but we 

think that optometrists are always likely to worry more about a false negative (doing everything they 

can to avoid such errors) at the penalty of higher than desirable false positive errors. The pressures 

are different in hospital clinics.  

 

Given the rationale set out above, in the first revised version of the manuscript – the one that 

Reviewer 1 is now referring to - we have added some text to the Discussion to this effect, on page 16 

of the revised manuscript: any view about what might happen with greater experience depends on the 

nature of feedback (which cannot be specified) and can only be speculative.  

 

Minor comments:  

• Lines 6-8: “…participants were asked to provide details of any refurbishment work…..” Were there 

any attempts to validate the assumptions made by Optometrists when providing these costs?  

Answer: Unfortunately, it was not possible to validate the figures and assumptions provided by 

optometrists within the context of the current study and any such validation would be extremely 

difficult without introducing the shared care arrangement into routine clinical practice. We already 

acknowledged, among the limitations of the study, the fact that optometrists had to answer questions 

about an hypothetical shared care scheme in their practice that is not currently routine, which may 

have affected the accuracy of some responses.  

 

• Lines 6-8: Was information on an annual service cost for equipment provided or did you include this 

in your costings based on the information provided by the ophthalmologists with the same equipment?  

Answer: Information on annual service cost for equipment was provided by the optometrists in the 

questionnaire they filled in.  

Action: The sentence in question has been modified, on page 6 of the revised manuscript, to clarify 

the point.  
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• Lines 14-18: Please provide more details on the content and cost of the webinar. How did you 

estimate “…time spent by participants reviewing the webinar and consulting other resources….”? It 

would also be useful to more clearly signpost the reader to the relevant tables in the appendices that 

contain this data (Tables A1 and A2).  

Answer: We acknowledge that part of the readership may be interested in this information and 

therefore we indicate the relevant references where such level of details can be found. Time spent by 

clinical members (consultants) of the ECHoES team in preparing the webinars was used to calculate 

the cost of webinar. Time spent by participants reviewing the webinar and consulting other resources 

was asked for in the questionnaires to the participants and valued using the salary information that 

the participants provided.  

 

Action: In response to this comment, relevant references on the scientific content of the webinar have 

been provided on page 6 of the revised manuscript (references 16 and 17). Additionally the relevant 

text, on page 6 of the revised manuscript, has been modified to address the Reviewer‟s concerns as 

follows: “Costs associated with training trial participants included the two-hour webinar [16,17] 

provided as part of the trial, time spent by participants reviewing the webinar and consulting other 

resources (as reported in the participants‟ questionnaire), and time spent by the ECHoES trial 

clinicians in preparing and delivering the webinar training (clinicians‟ self-report). Details are reported 

in Tables A.1 and A.2 in the online Appendix”.  

 

Referee 1 Additional comments  

Looking at Table A4. The mean cost for the optometrists‟ training time was 89p even though they had 

a 2 hour webinar. This seems unusually low. Please could this be clarified?  

The cost of training was calculated as the cost of attending (£124 (SD 69.26)), revisiting (£96 (SD 

111.58) webinars, and consulting other resources (£66 (SD 112.35)), as reported by the optometrists 

in the questionnaires, divided by the hypothetical average annual number of patients (321 (SD 188)) 

that a practice would be able to accommodate (after necessary modification to the practice would 

have be done to allow the implementation of the shared programme of care), as reported by each 

optometrist in the questionnaire. This gives the figure of 89p per consultation ((124+96+66)÷321).  

In response to this comment, the above information has been added as a footnote to Table A4 in the 

Supplementary material and the original questionnaire has been added as supplementary material 

and referenced on page 6 of the revised manuscript.  

 

• Line 23: It is stated that the “…cost of administering intra-vitrial injections were based on data from 

the IVAN trial….” The IVAN trial included VAT in their estimation of costs. Please confirm if the VAT 

from IVAN trial was stripped from the costs used?  

Answer: The IVAN trial also excluded VAT from cost estimates used in the economic evaluation, so it 

was not necessary to make this adjustment. We feel that it is not necessary to explicitly mention 

specific details of the IVAN costing analysis here, since they are described in full in the IVAN 

publications.  

 

Referee 1 Additional comments  

Page 6 line 7: could you include the questionnaire as supplementary material? Also, was this 

questionnaire piloted/validated before being distributed?  

As suggested by the Reviewer, the resource use and cost questionnaire was included in 

supplementary material and referenced in the revised manuscript on page 6. The questionnaire was 

piloted with a handful of optometrists but validation was not possible given that the shared programme 

of care is not current practice yet and only one sample of optometrists was available.  

 

Lines 49: can you quote the inflation rate and year?  

We used the Hospital and Community Health Service Pay and Price Index 2010/11 and 2012/13 as 

reported in Curtis L. Unit Costs of Health and Social care, 2013. The information about the Index was 
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already in the manuscript and information about the years has now been added on page 6 of the 

revised manuscript.  

 

Page 7  

Major comments:  

• Line 40: “….mean values of the relevant variable were imputed whenever the information was 

missing.” The volume of missing data should be reported preferably in table form for each of the 

parameters used in the costing exercise. Imputations for missing data were based on mean 

imputation used in the IVAN trial. A number of forms of imputations were made for the different types 

of missing data in the IVAN trial and there was only 2% missing data when mean imputation was 

applied. Could the authors please provide further information and justification for the imputation 

method used  

Answer: We agree with the Reviewer and thank him for identifying this point. As the ECHoES trial was 

virtual and, as such, it referred to a hypothetical shared care scheme in optometric practices that is 

clearly not routine, it seemed reasonable and appropriate to make the most of the information 

provided by the optometrists that answered the relevant questions in the health economics 

questionnaire, and use their mean value to impute missing answers. Within IVAN, mean imputation 

was used to impute all missing data when calculating the cost of consultations (although multiple 

imputation and other techniques were used in subsequent analyses (e.g. to allow for missing EQ-5D 

data). We already acknowledged this as a limitation in the discussion section of the original 

manuscript.  

 

Action: In response to this comment, we have now added “Table A.3 - Missing answers on key 

resource items in the optometrists‟ questionnaire”, and additional justification for the approach taken, 

in the online Appendix, renumbering all of the subsequent Tables in the online Appendix and 

throughout the whole revised manuscript, as required. Also, we have added additional justification for 

the approach taken and a reference to this new online table in the relevant sentence on page 8 of the 

revised manuscript.  

Referee 1 Additional comments  

The missing data is not reported very clearly, it is 7% missing cost information from those who 

responded to the questionnaire 40/61, 66%).  

Page7/8 lines 58-3: Suggest omitting “, of whom 48 completed the main assignment” It adds 

confusion to the section and the author should just report of the 61 who received the questionnaire, 

40 returned their questionnaire. The authors also need to clarify the “separate feed-back 

questionnaire” and report how they combined this data especially if participants reported to both 

questionnaires,  

We acknowledge that (i) the reporting of missing data requires more clarity, (ii) the mention to the 48 

optometrists who completed the main assignment may be confusing, and (iii) the feed-back 

questionnaire and how information from it was combined with the costing questionnaire need to be 

clarified.  

In response to all of these points, the first paragraph on page 8 of the manuscript has been reworded 

and the necessary associated changes have been implemented in the section on missing data in the 

supplementary material. The new paragraph on pages 7/8 of the revised manuscript now reads as 

follows:  

“So as to not overburden participants, the costing questionnaire was not a compulsory section, which 

reduced the number of returned questionnaires to 40 out of the 61 questionnaires (66%). Fifty-five of 

the 61 invited optometrists (90%) replied to a separate feed-back questionnaire, which, in addition to 

some questions about how the training provided was received by participants, also contained 

information on the time spent on training by optometrists. To estimate the cost per monitoring review 

for each community optometry practice, information from the costing and the feed-back 

questionnaires were merged using the participant‟s unique and anonymised identifier. Seven percent 

of data from the completed questionnaires were missing (see Supplementary Table A.3 in the online 
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Supplementary Material).”  

 

 

Minor comments:  

• Line 27: Round £742.12 to £742 and elsewhere round costs to nearest £.  

Answer and Action: All costs throughout the abstract and the main manuscript text have been 

rounded to the nearest £, as suggested by the Reviewer.  

 

• Line 35: Change to „the use of the questionnaires‟.  

Answer and Action: The suggested change has been implemented on page 8 of the revised 

manuscript.  

 

• Line 54: “…are reported in the online Appendix.” Suggest giving details such as section or table 

number in the appendix when cross referencing.  

Answer and Action: Details of the relevant section in the online Appendix have now been added on 

page 8 of the revised manuscript.  

 

 

Page 8  

Major comments:  

• Lines 11-15: “Five sensitivity analyses tested different assumptions…between optometrists and 

ophthalmologists.” Could you please state reasons for conducting each of these sensitivity analyses? 

If the study is model based, then why was a Probabilistic Sensitivity Analysis not carried out?  

Answer: We agree that stating reasons for conducting sensitivity analysis is important.  

Probabilistic sensitivity analysis was not conducted because unit costs comprised the only parameters 

used in the analyses that were not based on stochastic data from the ECHoES trial. We allowed for 

uncertainty around consultation costs using the random allocation procedure described in the 

appendix but (in common with virtually all economic evaluations) assumed other unit costs to be fixed. 

We considered the assumptions around the patient pathway to comprise structural uncertainty rather 

than parameter uncertainty and therefore subjected the model to sensitivity analyses on these 

assumptions, rather than conducting probabilistic sensitivity analysis on these assumptions.  

 

Action: In response to this comment, we have added in justification for the sensitivity analyses and 

referred the reader to the relevant sections of the online Appendix for further details on the point. The 

relevant sentence, on page 8 of the revised manuscript, now reads: “Five sensitivity analyses tested 

different assumptions about the type of treatment received when a lesion was assessed as 

reactivated, and different shared care pathways between optometrists and ophthalmologists- given 

that the shared model of care is still hypothetical and may vary between hospitals (see the sensitivity 

analysis sections in the online Appendix for further details):…”  

 

Referee 1 Additional comments  

We do note that the sensitivity analysis as reported does not reflect the imprecision around all 

relevant comparators especially the effectiveness measure where measures of variance are reported 

in the clinical paper published in BMJ open.  

We are not entirely sure what the Reviewer means with this comment. In our base case analysis and 

all sensitivity analyses, we took account of uncertainty around clinical effectiveness by using data for 

each vignette assessed by each participant on the retreatment decisions made by 

optometrists/ophthalmologists and the true retreatment decision. We also took account of uncertainty 

around unit costs by sampling these from the distribution observed in IVAN and our own 

questionnaires. Our analysis therefore takes full account of the uncertainty around the difference in 

clinical effect and costs. In addition to this statistical analysis, we have conducted five sensitivity 

analyses exploring different variations of our assumptions. As none of the Reviewers involved in the 
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first round of comments raised any issues about how we presented our results, we believe that we 

have presented accurately uncertainty in our base case and sensitivity analyses, which we followed 

current guidelines to do.  

 

 

Minor comments:  

• Lines 3-6: “Costs and outcomes were combined to estimate the cost per „correct retreatment 

decision‟. Uncertainty in the analysis was accounted for estimating…(CEACs)….” Please state what 

method was applied to estimate uncertainty e.g. bootstrapping technique, Monte Carlo simulation etc.  

Answer: We used parametric methods based on the assumption of Gaussian distributions to estimate 

confidence intervals and CEACs. After calculating the costs for each vignette for each participant, we 

estimated regression models predicting costs and the probability of a correct retreatment decision as 

a function of whether the participant was an optometrist rather than an ophthalmologist, adjusting 

standard errors for clustering by participant and correlations between costs and decision accuracy. 

The resulting standard errors were used to calculate confidence intervals and CEACs assuming a 

normal distribution.  

 

Referee 1 Additional comments  

It would be helpful to provide more of this explanation in the text. At present it is not clear precisely 

what was done and why this approach is the most appropriate given the nature of the data and the 

outcome to be estimated.  

Following the Reviewer‟s comment, we have now included more of the above explanation in the 

revised manuscript on page 8. The new paragraph now read as follows:  

“Given the large sample size and in the interest of simplicity, we used parametric methods based on 

the assumption of Gaussian distributions to estimate confidence intervals and CEACs [25]. After 

calculating the costs for each vignette for each participant, we estimated regression models predicting 

costs and the probability of a correct retreatment decision as a function of whether the participant was 

an optometrist rather than an ophthalmologist, adjusting standard errors for clustering by participant 

and correlations between costs and decision accuracy. The resulting standard errors were used to 

calculate confidence intervals, confidence ellipses, and cost-effectiveness acceptability curves 

(CEACs),…”  

 

Reference [25]: Gray AM, Clarke PM, Wolstenholme JL, Wordsworth S. 2011. Applied Methods of 

Cost-effectiveness Analysis in Health Care. Oxford University Press: Oxford.  

 

Even though the results are non-significant it would be usual to present a cost-effectiveness plane so 

show the joint probability distribution of cost and effects. The CEAC on its own is not sufficient for this.  

Following the Reviewer‟s suggestion, we have now added confidence ellipses on the incremental 

cost-effectiveness plane for the base-case scenario and the sensitivity analyses in the online 

supplementary material and referenced those throughout the revised manuscript.  

 

Action: In response to this comment, we have revised the relevant section of text on page 8 of the 

revised manuscript to read: “Costs and outcomes results from a regression-based analysis (adjusted 

for clustering and correlations between costs and outcomes), were combined to estimate the 

incremental cost per „correct retreatment decision‟. Uncertainty in the analysis was accounted for by 

using asymptotic parametric methods to estimate 95% confidence intervals (CIs) around cost and 

effect differences and cost-effectiveness acceptability curves (CEACs)”.  

 

• Line 35: “All analyses were undertaken using STATA version 12.1.” Could the authors clarify 

whether the same package was used for the decision analysis?  

Answer: As already stated in the original manuscript, STATA was used for all the analyses, including 

the simple decision tree.  
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Page 9  

Minor comments:  

• Could the section “Cost-effectiveness of monitoring by optometrists compared with 

ophthalmologists” be shortened with some information moved to the Discussion section?  

Answer: We thank the Reviewer for this suggestion.  

Action: The section in question has now been shortened and parts of it have been moved to the 

discussion section of the revised manuscript.  

 

• Please re-calculate the percentages or add the percentages to Table 1, so that it reflects the data in 

the text (page 10).  

Answer: The percentages shown in Table 1 reflect the total proportion of vignettes that were in each 

of the nine categories: e.g. of the 2016 observations by optometrists, 39.43% (795/2016) were truly 

reactivated and rated by the optometrists to have been reactivated. By contrast, in the text we give 

percentages separately for the lesions that are truly reactivated and for the lesions that are truly 

quiescent. For example, 795 (79.98%) of the 994 (795+142+57) truly reactivated vignettes were rated 

as reactivated by the optometrists.  

 

Action: In response to this comment, we have reworked the sentences on pages 10 and 11 of the 

revised manuscript slightly to give the working for how the denominators in these percentages were 

calculated.  

 

 

Page 10  

Minor comments:  

• Lines 10-13: It is unclear whether the ophthalmologist is behaving any differently to the optometrist. 

Could the authors consider a t-test analysis to identify whether the differences in correct decisions 

between the ophthalmologist and optometrist is statistically significant?  

Answer: The ECHoES trial clinical paper [2] gives detailed information relevant to this point. The 

optometrists‟ decision-making was non-inferior to ophthalmologists‟ with respect to the prespecified 

limit of 10% absolute difference. The clinical paper also reported on the differences between the two 

professions in the nature of their correct responses (pages 4 and 5): “Optometrists were more likely to 

correctly classify a vignette as reactivated than ophthalmologists (795/994) (sensitivity=80.0%) vs 

736/994 (sensitivity=74.0%)), but were less likely to correctly classify a vignette as 

quiescent/suspicious (907/1022 (specificity=88.7%) vs 986/1022 (specificity=96.5%); figure 3). A post 

hoc analysis quantified this interaction (χ2=50.4, df 1, p<0.001) between professional group and 

reference standard classification (reactivated vs quiescent/suspicious); the odds of an optometrist 

being correct was ∼50% higher than an ophthalmologist if the reference standard classification was 

reactivated (OR 1.52, 95% CI 1.08 to 2.15; p=0.018), but ∼70% lower if the reference standard 

classification was quiescent/suspicious (OR 0.27, 95% CI 0.17 to 0.44; p<0.001)”.  

 

Action: In response to this comment, the reference to the ECHoES clinical paper has been added to 

the relevant sentence on page 10 of the revised manuscript.  

 

• Lines 12-13 and 34: What do the denominator (994 and 987) correspond with?  

Answer: As clarified above, 994 and 987 represent the number of truly active and truly quiescent 

lesions (respectively) included in the sample of vignettes rated by participants.  

Action: In response to this comment, we have added the working onto pages 10 and 11 of the revised 

manuscript to show how these figures were calculated from the numbers shown in Table 1.  

 

• Lines 25-27: We suggest the text is rewritten as “…reactivated lesions to be quiescent, this will 
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generate delays in treatment that may result in deterioration in the patient eyesight;”?  

Answer and Action: The text has now been rewritten as suggested by the Reviewer. Please note that 

whole paragraph that contains the sentence in question has been moved to the discussion section, in 

response to the Reviewer‟s minor comment, page 9, above. The sentence in question is now on page 

13 of the revised manuscript.  

 

• Lines 27-30: Please also note the exclusion of health impact and impact on costs because of 

incorrect judgements. We think this should be included as a limitation of this study.  

Answer: We thank the Reviewer for noting this.  

Action: In response to this comment, and one of the subsequent comments by the same Reviewer 

(Page 11, Minor comments, Lines 40-44) this limitation of the study has been added on pages 15-16 

of the revised manuscript.  

 

• Line 35: The authors report that “…as reactivated (10.63% [105/987]) than their clinical counterparts 

(3.55% [35/987]).” Could you please provide a confidence interval or p-values for the difference?  

Answer and Action: As suggested by the Reviewer, a p-value has now been added on page 11 of the 

revised manuscript.  

 

Referee 1 Additional comments  

The authors should note in the methods that a x2 was used to determine if there was a statistically 

significant difference in effects.  

The Chi-squared test referred to on page 11 relates to one specific post hoc analysis comparing the 

proportion of truly quiescent vignettes that were classed as reactivated between ophthalmologists and 

optometrists: the overall difference in efficacy was assessed using mixed effect logistic regression as 

reported previously (BMJ Open 2016;6:e010685). As suggested by the Reviewer, this has now been 

noted on page 9 of the revised manuscript.  

 

Page 11 line 50-53: the author needs to explicitly state there was no statistically significant difference 

in costs particularly given their conclusion “The higher costs….”.  

 

As suggested by the Reviewer, the fact that the difference in cost was not statistically significant has 

now been made explicit on page 11 of the revised manuscript.  

 

Page 11  

Minor comments:  

• Line 8: The authors state that “…optometrists compared to ophthalmologists (-0.0099, 95% CI -

0.045, 0.025).” could the authors clarify what the unit used in the confidence interval is? Is it a 

difference in proportions on the absolute scale? It would also help to quote the rates in both arms 

here as well as the difference and CI. Could the authors also clarify if this difference clinically 

meaningful? It would be helpful if the authors comment on whether the concordance between 

ophthalmologists would have similar.  

Answer: We acknowledge that further clarifications are helpful. The difference referred to above is not 

statistically significant and not clinically meaningful, as extensively discussed in the clinical paper 

accompanying this economic paper [2].  

 

Action: In response to this comment the relevant sentence on page 11 of the revised manuscript has 

been modified, and the relevant information has been added (including the reference to the clinical 

paper). It now reads: “A slightly smaller percentage of correct decisions was made by optometrists 

(84.4%) compared to ophthalmologists (85.4%), a difference that was neither statistically significant (-

1.0%, 95% CI -4.5%, 2.5%) nor clinically meaningful.[20]”  

 

Referee 1 Additional comments  
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Line 17: should it not be 1 in every 100 instead of every 101 monitoring reviews if it‟s 1% difference?  

 

We thank the Reviewer for this point, which has been amended on page 12 of the revised manuscript.  

 

• Line 8: there are a lot of decimal places presented for the difference in effects, it could be re-written 

as (-0.01, 95% CI -0.06, 0.03).  

Answer and Action: This comment has been addressed as part of the action to tackle the comment 

above.  

 

• Lines 23-28: It is reported that “…ophthalmologists-led monitoring reviews…how much the NHS is 

willing to pay per correct…care is cost-effective.” The willingness to pay for a correct treatment 

decision is a bit confusing because the results are being compared to different thresholds. Could the 

author rephrase to improve clarity?  

Answer: We thank the Reviewer for highlighting this confusing part. We believe that clarity may be 

jeopardised by the last sentence in the paragraph in question, which in fact may confuse the reader 

rather than help understanding. However, we nonetheless believe that it is important to present the 

probability that optometrist-led care is cost-effective at several ceiling ratios, since the NHS‟s 

willingness to pay for a correct retreatment decision is unknown.  

 

Action: In response to this comment, we have now dropped the redundant and confusing sentence “If 

the NHS were willing to pay only £200 per correct retreatment decision, there is a 14% probability that 

optometrist-led care is cost-effective” to improve clarity of the main message, which is already 

conveyed in the sentence before this.  

 

• Lines 40-44: we suggest writing the lines as “It is important to emphasise, however, that this analysis 

excludes the costs and the health effects of the consequences of correct and incorrect decisions, 

which are an integral part of costs associated with a retreatment decision.” Again, this should be 

included as a limitation of the analysis as they are placing the same weight on the effect of false 

positives as on false negatives.  

Answer: The sentence in question refers specifically to sensitivity analysis 4, which not only excludes 

the health effects and any costs occurring more than four weeks after the review, but also excludes 

the cost of injections and subsequent monitoring.  

 

Action: In response to this comment for we have revised this specific sentence to make it clearer, 

saying: “It is important to emphasise, however, that sensitivity analysis 4 excludes the costs resulting 

from correct and incorrect decisions, which are an integral part of the costs associated with a 

retreatment decision.” (Page 12 of the revised manuscript).  

We have also added two sentences in the limitations paragraph of the discussion (pages 15-16 of the 

revised manuscript) to acknowledge the more general limitations of the analysis: “The analysis also 

comprises a cost-effectiveness analysis with a short time horizon and an intermediate endpoint 

(correct retreatment decisions). This endpoint does not distinguish between false positives (i.e. 

unnecessary referrals) and false negatives (i.e. missed opportunities for timely treatment), which will 

have very different impacts on costs and health and may have different ceiling ratios; this could have 

affected the results, particularly as optometrists tended to have more false positives and fewer false 

negatives than ophthalmologists.”  

 

Referee 1 Additional comments  

Table 2 should the incremental benefit not be presented as a %?  

 

We thank the Reviewer for spotting this inaccuracy, which has now been corrected throughout the 

revised manuscript and supplementary material in the relevant sections.  
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Page 12  

Minor comments:  

• Lines 40-42. Please state the clinical and economic importance of these differences given that they 

are not statistically significant.  

Answer: As highlighted in previous answers, the difference in outcome is not clinically significant (as 

extensively commented upon on the accompanying clinical paper [2]). From an economic point of 

view we are interested on the joint distribution of costs and effects, regardless of whether the 

differences are statistically significant.  

 

Action: In response to this comment, the sentence in question has been modified and the relevant 

information has been added (including the reference to the clinical paper) on page 13 of the revised 

manuscript, which now reads: “This study suggests that community optometry-led follow-up reviews 

for patients with quiescent nAMD lesion is associated with non-significantly higher costs and 

marginally fewer correctly treatment decisions compared with ophthalmologist-led care, although the 

difference in outcomes is not clinically meaningful.[20]”  

 

Referee 1 Additional comments  

The specific issue we do not think the authors have fully brought out is that although result are not 

statistically significant we are unclear whether confidence intervals are sufficiently wide enough to 

include clinically or economically importance differences. The authors clearly state this above for 

clinical outcome but need to clearly state this for costs to justify all the analytical effort that is being 

made.  

 

We thank the Reviewer for noting this point – the sentence in question has now been revised on page 

13 of the revised manuscript and it reads as follows:  

“This study suggests that community optometry-led follow-up reviews for patients with quiescent 

nAMD lesion is associated with non-significantly higher costs and marginally fewer correct treatment 

decisions compared with ophthalmologist-led care, although the difference in outcomes is not 

clinically meaningful [16] and, when uncertainty around the joint distribution of costs and effects is 

taken into account, it remains unclear whether the differences between the two care pathways are 

economically significant”.  

 

 

Page 13  

Major comments:  

• Lines 14-26: How were the potential cost-savings and additional costs to the NHS derived? Given 

the uncertainty around the costs produced from the analysis and the lack of sensitivity analyses 

performed, the cost estimates produced in this paragraph may be misleading for policy makers. 

Please could the authors clarify?  

Answer: This paragraph simply presents budget impact calculations that multiply the incremental cost 

per patient by the 535,550 monitoring consultations that might occur in England each year to assess 

the additional costs, or the cost savings that might arise if community optometry were implemented 

across the country. We already present budget impact results for three different scenario analyses 

within this paragraph, so don‟t feel that it is appropriate to add in any additional sensitivity analyses. 

However, we have added in calculations to show how the total savings all costs were calculated and 

have added the 95% CI around the base case analysis.  

 

Action: As explained in our answer above, in response to this comment we have added in calculations 

to show how the total savings all costs were calculated and have added the 95% CI around the base 

case analysis, on pages 14 of the revised manuscript.  

Referee 1 Additional comments  

Given the number of point estimates proporting to show cost saving and the imprecision we 
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recommend that confidence intervals are provided for all estimates provided. We further recommend 

that the text is amended to reflect that we have no evidence that these savings will be achieved. 

Should the authors want to report on the likelihood of achieving cost savings then they should present 

the predicted likelihood that cost savings will be achieved for each scenario. This approach would 

then be consistent with the estimation of cost-effectiveness.  

We acknowledge that there is substantial uncertainty around estimates of incremental cost and that 

there may be additional uncertainty around budget impact estimates. However, we nonetheless feel 

that it is useful to present budget impact estimates to give an idea of the economic indications. In 

response to this comment, we have added a sentence at the top of page 15 of the revised manuscript 

to read:  

“However, there is substantial uncertainty around the incremental cost of shared care: within the base 

case analysis, there is a 20% chance that optometrist-led care could be cost-saving, compared with a 

71% chance in scenario 5”.  

 

• Line 28-52: There are a number of limitations of this study that could have been mentioned in the 

discussion. For example the exclusion of long term costs and effects, the impact on correct 

judgements rates for optometrist of additional experience, handling of missing data, limited sensitivity 

analyses around the primary outcome estimates, incorrect decisions by an ophthalmologist, the 

limited information on patient preferences (alluded to on page 14), the argument that a shared model 

of care would be preferred and would incur costs savings (some justification for this is needed) and 

failure to include patient costs.  

Answer: We thank the reviewer for suggesting this.  

Action: The limitations section within our Discussion (pages 13 to 17 of the revised manuscript) has 

now been extensively revised to address this comment, comments by this Reviewer and the other two 

Reviewers.  

 

Minor comments:  

• Line 14: We suggest adding “on average” in the sentence “The base case costing analysis suggests 

that on average the initial monitoring consultation…across NHS England”.  

Answer and Action: As suggested by the Reviewer “on average” has been added in the sentence in 

question on page 14 of the revised manuscript.  

 

• Line 20: We suggest adding “on average” in the sentence “…the costs accrued across the entire 

treatment pathway, community optometry is on average…across England”.  

Answer and Action: As suggested by the Reviewer “on average” has been added in the sentence in 

question on page 14 of the revised manuscript.  

 

 

Page 14  

Major comment:  

• Line 24: The conclusions should be made more balanced given the non-significance of the findings.  

Answer: We agree with the Reviewer‟s comment, which is in line with similar comments from 

Reviewer 2.  

Action: The sentence in question, on pages 16/17 of the revised manuscript has now been amended 

as suggested by both reviewers and now reads as: “In summary, the base case analysis found that 

correct retreatment decisions by optometrists were slightly less common compared to 

ophthalmologists, leading to marginally higher costs for the former. However, sensitivity analyses that 

reflected different practices across eye hospitals, indicated that shared care pathways can be 

identified which may represent cost-effective models of shared care between community optometrists 

and ophthalmologists in the management of nAMD”.  

 

Referee 1 Additional comments  
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As noted previously the authors should note that the costs difference was not statistically significant. 

We are comfortable with the arguments around balance of probabilities that could be made but as it 

stands the text is more definitive than the results warrant.  

Following the Reviewer‟s advice, the conclusion on page 17 of the revised manuscript and in the 

abstract have now been toned down.  

 

Minor comment:  

• Lines 6-12: Please could the authors estimate how many patients would each optometrist see per 

year? It would be helpful to discuss whether this is enough to maintain competence.  

Answer: Unfortunately it is not feasible to estimate how many patients each optometrist would see, or 

how many patients each optometrist would need to see to maintain competence as it is not known 

how many optometrists would offer this service, or how such optometry practices might be distributed 

geographically.  

 

Referee 1 Additional comments  

Given arguments made elsewhere about experience potentially improving results the exploration of 

how patients an optometrist might need to see a year to be competent might be considered an area 

for further research.  

We thank the Reviewer for this suggestion that has now been added to the Discussion session on 

page 17 of the revised manuscript.  

 

Page 16  

Minor comment:  

• Please check the first reference. Should this be „Comparison of Age-related Macular Degeneration 

Treatment Trials Research Group…‟?  

Answer & Action: We thank the Reviewer for spotting this inaccuracy that has now been corrected.  

 

 

Page 17  

Minor comment:  

• There are inconsistencies with the journal names for references 6, 8, 12 and 24 and with references 

13, 19 and 26.  

Answer & Action: We thank the Reviewer for spotting these inaccuracies that have now been 

corrected.  

 

 

Page 21  

Minor comment:  

• The figure is Cost-effectiveness frontier (CEF) rather than Cost-effectiveness acceptability curve 

(CEAC). Should also say what is compared to the CEF. The title of the figure needs to be changed 

e.g. “Cost-effectiveness of Optometrists vs Ophthalmologists – base case analysis” so the results 

presented on the CEAC can be understood by the title.  

Answer: The figure is a cost-effectiveness acceptability curve. Following the standard convention, we 

have shown only the curve for optometrist-led care for simplicity and clarity, rather than showing 

separate curves for optometrist-led care and ophthalmologist-led care and a separate frontier. We feel 

that showing more than one line on the CEAC would be unnecessarily confusing for readers who are 

not health economists. We therefore do not feel that it is appropriate to refer to this graph as a cost-

effectiveness frontier.  

 

Action: However, in response to this comment, we have changed the title of this graph to read: 

“Figure 3 - Cost-effectiveness acceptability curve for community optometry versus ophthalmologist-led 

care at a hospital eye service – base case analysis”.  
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Referee 1 Additional comments  

We are unaware of this standard convention about only presenting one curve and have not found 

presenting the second curve confusing. Indeed we have often found it useful to explain the trade-off in 

likelihood of an intervention being cost-effective.  

Nevertheless, following convention we do suggest that the authors show a cost-effectiveness plane 

and ideally an incremental cost-effectiveness plane to illustrate the range and interaction between 

costs and effects. This is especially useful given the potential for differences to not have any practical 

meaning.  

We thank the Reviewer for expressing her opinion, but we still believe that the way we presented the 

results is acceptable. Indeed, acceptability curves like this are recommended in pivotal textbooks 

such as Gray et al. 2011 and Glick et al. 2010 for analyses comparing only two interventions.  

Following the Reviewer‟s suggestion, we have now added confidence ellipses on the incremental 

cost-effectiveness plane for the base-case scenario and the sensitivity analyses in the online 

supplementary material and referenced those throughout the revised manuscript.  

Full references - Gray et al. 2011:  

Gray AM, Clarke PM, Wolstenholme JL, Wordsworth S. 2011. Applied Methods of Cost-effectiveness 

Analysis in Health Care. Oxford University Press: Oxford.  

Glick et al. 2010:  

Glick HA, Doshi JA, Sonnand SS, Polsky D. 2010. Economic Evaluation in Clinical Trials. Oxford 

University Press  

 

Online Appendix  

Minor comments:  

• Page 1, line 26: „Topcon‟ is a company so more details should be given.  

Answer and Action: More details have now been added in the line in question, as suggested by the 

Reviewer.  

 

• Page 2, lines 25-26: More information is needed regarding the personal communication (e.g. with 

whom? When?).  

Answer and Action: More information has been added in the lines in question, as suggested by the 

Reviewer.  

 

• Page 2, lines 28 and 43: „Dell‟ is a company so more details should be given.  

Answer and Action: More information has been added in the lines in question, as suggested by the 

Reviewer.  

 

• Page 3: All products‟ names should be followed by the ® symbol.  

Answer and action: All products‟ names are now followed by the ® symbol as suggested by the 

Reviewer.  

 

• Page 5: The description of the random cost allocation could be explained more concisely, as it is 

repetitive and unclear e.g. “Weights for each….assigned to each optometric practice” – “ could be 

changed to “A weight was assigned to each practice in the study based on the number of patients 

they could accommodate monthly, after any necessary changes to their practice are implemented, 

divided by the total number of all patients with quiescent nAMD that could be accommodated by all 

the practices in the study.”  

Answer and Action: We thank the reviewer for this suggestion and have revised the sentence in 

question along these lines.  

 

• Page 13, Table A.11: This should be Table A.12 as there are currently two table called A.11. Please 

change this also in the text above (see line 15).  
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Answer: We thank the Reviewer for spotting this inaccuracy.  

Action: The inaccuracy has now been corrected.  

 

• Page 14, Table A.12: This should be Table A.13. Please change this also in the text above (see line 

9).  

Answer: We thank the Reviewer for spotting this inaccuracy.  

Action: The inaccuracy has now been corrected.  

 

• Page 38 of 44, page 39 of 44: If this study is model based, points 13b and 21 of the checklist should 

be completed as well.  

Answer and Action: As discussed above, we feel that our study is a “single study-based economic 

evaluation”. However, in response to this comment, we have completed points 13b and 20b of the 

CHEERS checklist. We have not completed point 21 of the CHEERS checklist (relating to 

categorising heterogeneity), since no subgroup analyses are possible or appropriate for this analysis 

regardless of whether it is classified as a trial-based analysis or a model-based analysis.  

 

 

References cited in reply to Reviewer 1  

1. National Institute for Health and Clinical Excellence. Guide to the Methods of Technology 

Appraisal, 2013.  

2. Reeves BC, Scott LJ, Taylor J, et al. Effectiveness of Community versus Hospital Eye Service 

follow-up for patients with neovascular age-related macular degeneration with quiescent disease 

(ECHoES): a virtual non-inferiority trial. BMJ open 2016;6(7):e010685 
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