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VERSION 1 - REVIEW 

REVIEWER dr. ir. S.M.E. Geurts 
 
Radboud university medical center, Radboud Institute of Health 
Sciences, the Netherlands 

REVIEW RETURNED 30-Oct-2014 

 

GENERAL COMMENTS Life expectancy estimates are important to communicate with 
patients, but also to consider who to screen and who not. The 
manuscript is clearly written, although I have a number of 
suggestions for the authors to help the readers understand the 
methods quicker.  
 
Abstract:  
- The authors have previously developed the method to estimate the 
LOLE. Here they apply the method to population data. So the 
‘describe a new measure’ as described in the abstract is not 
appropriate here.  
- Probability of death, do the authors mean cancer-related death? If 
so, please specify in the whole manuscript.  
- Results and conclusion sections are not coherent: please present 
results on the LOLE, RLE and relative survival, and conclusions that 
follow these results.  
- Conclusion: Do you want to replace relative survival by LOLE or 
communicate both prognosis measures? Please specify.  
Strengths and limitations:  
- Please specify the ‘limitations of previous estimation methods’.  
- Additional limitation (as described by the authors in the discussion): 
For some cancer patients, the use of population mortality rates are 
not valid due to shared risk factors for other causes of deaths.  
Introduction:  
- It would help the reader to mention Figure 1 already in the 
introduction. Also, it would be great if the authors could add the RLE 
to the Figure, as a conceptual summary.  
- Last paragraph: It would be informative to inform the readers that 
LOLE and RLE are presented ‘alongside relative survival’ estimates. 
The following sentence about the discussion can be deleted.  
Methods:  
- Cancer cohort: What do the authors mean by basis of diagnosis? 
And where is it used for? Please don’t mention ‘31th December 
2010’ twice.  
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- Is melanoma restricted to the skin? If so, please specify.  
- Inclusion of patients diagnosed in 1982-2007 (methods) or 1990-
2007 (abstract & results)?  
- Statistical methods: it is unclear to me what is meant by ‘apart from 
... follow up period’ on patients diagnosed in 2002-2004. Do the 
authors mean 2002-2007? The authors may consider a figure (in the 
appendix) showing which data are used for this study, and what part 
is observed and expected.  
- Does the second paragraph (Since the mortality ... population life 
tables.) apply to RS only or also to LOLE & RLE? If so, integration 
with paragraph 2.2.3. possible?  
- Comparison YLL vs. LOLE distracts me when reading the 
methods. Could you describe this in the discussion instead?  
- Please define how `proportion of life expectancy lost´ (Table 2) is 
calculated in the methods section.  
Results:  
- In Table 1, the authors present the number and proportion of 
patients who died. I assume that this is all-cause mortality? Please 
specify. Furthermore, ‘at risk’ (in the table heading) ‘at risk of cancer-
related/all-cause death’?  
- Table 2: maybe add proportion of life expectancy lost= LOLE/LE.  
- Figure 2: in my opinion the curves for melanoma and stomach 
cancer are similar, and both increasing by age.  
- Figure 3: please specify that LOLE is in years.  
Discussion:  
- Maybe the authors want to mention that RS is important to 
determine age-equity in quality of care, something LOLE and RLE 
cannot. I agree with the authors that these new measures are 
important additions to the current survival measures.  
- What’s next? Can we use this in practice? Can physicians in 
Australia communicate these results to their patients? What 
information is still missing? And regarding generalisability: is it useful 
for all cancer types and all countries?  

 

REVIEWER Monica Krishnan 
 
Brigham and Women's/Dana-Farber Cancer Center  
United States 

REVIEW RETURNED 02-Dec-2014 

 

GENERAL COMMENTS This is a well-written article discussing a new measure of 
prognosis—the loss of life expectancy. It discusses the difficulty in 
conveying prognosis to patients based solely on overall survival 
estimates. The LOLE appears beneficial primarily in making 
prognosis applicable to different age groups, where despite a similar 
overall survival, the LOLE can be significantly different. While I 
cannot comment on the statistical robustness of the paper, it is 
overall well-organized with a large population based cohort and 
highlights a way to potentially improve communication with patients. 
I would make the following suggestions:  
 
1)One limitation that I would mention in the discussion section is that 
life expectancy differs based on comorbidities (ie a patient with a 
significant cardiac history may have a lower life expectancy than an 
age-sex matched counterpart without a cardiac history) and the 
LOLE would therefore be different between those two patients—
would that eventually be taken into consideration in the calculation of 
LOLE and if so, how?  
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2)In the objective section of the abstract, would indicate why this 
new measure is needed—ie at the end of the first sentence saying 
something to the effect of, “and current measures may have limited 
applicability in patients without an understanding of their expected 
lifespan.”  
 
3)In the Methods section, I would describe LOLE prior to discussing 
the differences between YLL and LOLE (it gets a bit confusing 
otherwise).  
 
4)I might consider using only LOLE as the measure as opposed to 
both LOLE and RLE or else elaborating on RLE—LOLE is explained 
in great detail in the paper, while RLE is not really explained and not 
even really discussed in the discussion section.  
 
5)In the introduction section, you mention that you are going to 
discuss the implications of health providers using these measures, 
but then do not actually explicitly discuss this in the paper—I would 
either reword this in the introduction or add a paragraph to the 
discussion section. 

 

REVIEWER Dannie Zarate 
 
Department of Health, Queensland Government  
Australia 

REVIEW RETURNED 08-Feb-2015 

 

GENERAL COMMENTS PRIMARY COMMENT  
 
The study found that younger people lose more years of life to 
cancer than older people. The authors contrast this to the probability 
of death, which shows the opposite trend (increasing with age). 
However the latter is true mainly for all cancers combined. When 
stratified by cancer, the probability of death does not show a 
consistent age trend (Table 2).  
 
The authors' conclusion that "LOLE or RLE measures provide 
contrasting messages to standard relative survival estimates" is 
therefore not entirely accurate. The apparent age trend in the 
probability of death for all cancers combined may in fact be 
confounded by the mix of cancers.  
 
When stratified by cancer, the probability of death does not show a 
strong and consistent age trend (Table 2). There are proportionately 
more breast cancers and melanomas in younger people because 
these cancers have younger incident ages (Table 1). Conversely, 
there are more stomach and lung cancers in the 80-year old 
incidence cohort. The higher probability of death in older people for 
all cancers combined may be due to the higher proportion of the 
more severe or high mortality cancers in older people. If so, then the 
apparent contrast in age trends between life expectancy measures 
(LOLE and RLE) and standard relative survival measures 
(probability of death) may be an artefact of confounding in the latter 
when calculated for all cancers combined.  
 
 
ADDITIONAL OBSERVATIONS  
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The authors point out that "relative survival per se tends to 
underplay the greater impact that a cancer diagnosis has at a 
younger age". This is based exclusively on the absolute number of 
years lost, which is greater for young people. When the loss is 
expressed as a proportion of life expectancy, the relative extent of 
the loss, when stratified by cancer, is similar for young and old 
people (Table 2). In colorectal cancer, for instance, the proportions 
of life expectancy lost are 0.34 and 0.35 for 40- and 80-year old 
people respectively, meaning that young and old people alike lose a 
third of their life expectancy due to the cancer. Arguably, the 
significant point here is not so much that young people do worse (in 
terms of total number of years lost), but that they do not do better (in 
terms of relative life expectancy lost).  
 
------  
 
The authors note that "the age effects on LOLE and RLE were more 
pronounced and consistent than relative survival patterns". The lack 
of consistent trends in relative survival when stratified by cancer may 
be informative. As shown in Table 2, the probability of death does 
not vary much in the 40-70 age range for most cancers. The 
exception is melanoma, which shows a clear trend in the probability 
of death across the entire age range. This opens a potentially 
instructive line of inquiry into why age has a greater impact on a 
cancer with relatively low mortality rate.  
 
-------  
 
The loss in life expectancy statistics from this study will be useful in 
updating and refining estimates of the economic burden of cancer, 
particularly in young people. The extension of the working age 
period in Australia means that the loss in life expectancy in young 
people will have increasingly greater economic impact for current 
and future generations. 

 

 

VERSION 1 – AUTHOR RESPONSE 

 

REVIEWER NAME DR. IR. S.M.E. GEURTS 
 
ABSTRACT: 
 

1. The authors have previously developed the method to estimate the LOLE. Here they apply 
the method to population data. So the ‘describe a new measure’ as described in the abstract 
is not appropriate here. 

 
Author response: 
The word “new” has been removed (Page 3). 
 
 

2. Probability of death, do the authors mean cancer-related death? If so, please specify in the 
whole manuscript. 

 
Author response: 
This is the probability of any cancer-specific death. We have clarified this throughout the manuscript. 
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3. Results and conclusion sections are not coherent: please present results on the LOLE, RLE 
and relative survival, and conclusions that follow these results. 

 
Author response: 
We have modified the abstract to improve the consistency of terminology between the Results and 
the Conclusions. Due to space restrictions, we are unable to provide a full summary of the three 
measures.  
 
 

4. Conclusion: Do you want to replace relative survival by LOLE or communicate both prognosis 
measures? Please specify. 

 
Author response: 
In the conclusion (Page 3), we have reworded the text to include the words “complementary” and 
“alternative” to highlight that these new measures are not designed to replace relative survival. 
 
 
STRENGTHS AND LIMITATIONS: 
 

5. Please specify the ‘limitations of previous estimation methods’. 
 
Author response: 
The second dot point under Strengths has been changed to “Use of flexible parametric models to 
more easily capture the shape of the underlying hazards function and extrapolate future survival 
estimates” (Page 4). 
 
 

6. Additional limitation (as described by the authors in the discussion): For some cancer 
patients, the use of population mortality rates are not valid due to shared risk factors for other 
causes of deaths. 

 
Author response: 
The following text has been added to the dot points under Limitations (Page 4) 
 
“The use of population mortality rates may be less valid for some cancer patients due to shared risk 
factors for other causes of deaths.” 
 
 
INTRODUCTION: 

7. It would help the reader to mention Figure 1 already in the introduction. Also, it would be great 
if the authors could add the RLE to the Figure, as a conceptual summary. 

 
Author response: 
With respect, we would prefer to refer to Figure 1 in the Methods section, where we provide the 
appropriate explanation and context to the information contained in the figure.  While we agree it 
would be good to add the RLE into the figure, we were not able to do so without compromising the 
clarity of the current Figure 1.  
 
 

8. Last paragraph: It would be informative to inform the readers that LOLE and RLE are 
presented ‘alongside relative survival’ estimates. The following sentence about the discussion 
can be deleted. 

 
Author response: 
The final paragraph in the Introduction now reads: (Page 5-6) 
 
“In this article we present population-based estimates of LOLE and RLE due to cancer for patients 
diagnosed in Australia, alongside a measure representing the standard relative survival estimates.” 
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METHODS: 

9. Cancer cohort: What do the authors mean by basis of diagnosis? And where is it used for? 
Please don’t mention ‘31th December 2010’ twice. 

 
Author response: 
As is standard terminology in population-based cancer registries, the basis of diagnosis refers to the 
means by which the cancer was diagnosed. We have used this terminology in context in the last 
sentence of section 2.1 when we state “Cases diagnosed on the basis of death certificate only or 
when the date of diagnosis was after the date of death were excluded from the cohort.”  No change 
has been made to the manuscript. 
 
We have edited the paragraph (as marked with track changes) to remove the need to duplicate the 
specific date information. (Page 7) 
 
 

10. Is melanoma restricted to the skin? If so, please specify. 

 
Author response: 
Yes. We have clarified this in the text (Page 7). 
 
 

11. Inclusion of patients diagnosed in 1982-2007 (methods) or 1990-2007 (abstract & results)? 
 
Author response: 
We have corrected this in the methods (Page 7) to read: 
 
“All cancer patients diagnosed from 1990 through to 2007 were included in the cancer cohort …” 
 
 

12. Statistical methods: it is unclear to me what is meant by ‘apart from ... follow up period’ on 
patients diagnosed in 2002-2004. Do the authors mean 2002-2007? The authors may 
consider a figure (in the appendix) showing which data are used for this study, and what part 
is observed and expected. 

 
Author response: 
We have added an extra section (2.2.1, Page 8) describing in more detail the “at risk” period used for 
this study, including a reference, to provide extra clarity for the reader. 
 
 

13. Does the second paragraph (Since the mortality ... population life tables.) apply to RS only or 
also to LOLE & RLE? If so, integration with paragraph 2.2.3. possible? 

 
Author response: 
We have moved this description to a new section (2.2.1, Page 8) 
 
 

14. Comparison YLL vs. LOLE distracts me when reading the methods. Could you describe this 
in the discussion instead? 

 

Author response: 
As requested, we have moved this paragraph to the Discussion (Page 13). 
 
 

15. Please define how `proportion of life expectancy lost´ (Table 2) is calculated in the methods 
section. 

 
Author response: 
The following text has been added to the last paragraph of the Methods section (Page 10): 
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“The proportion of life expectancy lost due to the cancer diagnosis was calculated by dividing the 
LOLE by the population life expectancy.” 
 
 

16. In Table 1, the authors present the number and proportion of patients who died. I assume that 
this is all-cause mortality? Please specify. Furthermore, ‘at risk’ (in the table heading) ‘at risk 
of cancer-related/all-cause death’? 

 
Author response: 
The last column heading of Table 1 has been amended to include “(All causes combined)”. We have 
added a footnote to Tables 1 and 2 referring the readers to the Methods section for clarification of the 
“at risk” period. 
 
 

17. Table 2: maybe add proportion of life expectancy lost= LOLE/LE. 
 
Author response: 
We have added a footnote to this effect at the bottom of Table 2. It has also been clarified in the 
Methods section (Page 10). 
 
 

18. Figure 2: in my opinion the curves for melanoma and stomach cancer are similar, and both 
increasing by age. 

 
Author response: 
The interpretation of curve shapes is subjective; however we have revised the text slightly to 
acknowledge the increasing trend in the curve for stomach cancer (Page 10). 
 
 

19. Figure 3: please specify that LOLE is in years. 
 
Author response: 
This has been added to the y-axis label in Figure 3. 
 
 
DISCUSSION: 

20. Maybe the authors want to mention that RS is important to determine age-equity in quality of 
care, something LOLE and RLE cannot. I agree with the authors that these new measures 
are important additions to the current survival measures. 

 
Author response: 
We have added the following paragraph to the Discussion (Page 13): 
 
“These new measures notwithstanding, relative survival retains a high importance when 
disseminating information about the burden of cancer. Relative survival (or cumulative probability of 
death) compares the survival in different ages in the hypothetical scenario that cancer was the only 
possible cause of death (under some assumptions). It is therefore the best way of making 
comparisons in relation to age-equity in quality of cancer care that are free of differences due to other 
causes of mortality.” 
 
 

21. What’s next? Can we use this in practice? Can physicians in Australia communicate these 
results to their patients? What information is still missing? And regarding generalisability: is it 
useful for all cancer types and all countries? 

 
Author response: 
In the same way relative survival estimates are used across a variety of areas, we suggest that the 
LOLE and RLE measures can be used in the same contexts and with similar limitations. We have 
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already noted that these LOLE and RLE measures are an important addition to the existing suite of 
measures (Discussion, page 15), and so have made no further change to the manuscript. 
 
 
 
REVIEWER NAME MONICA KRISHNAN 
 

1. One limitation that I would mention in the discussion section is that life expectancy differs 
based on comorbidities (ie a patient with a significant cardiac history may have a lower life 
expectancy than an age-sex matched counterpart without a cardiac history) and the LOLE 
would therefore be different between those two patients—would that eventually be taken into 
consideration in the calculation of LOLE and if so, how?  

 
Author response: 
As we have noted in the manuscript, any estimate that has a baseline of population mortality is limited 
by the lack of consideration of comorbidities and other risk factors. The main purpose of this paper 
was to describe the additional information provided by LOLE and RLE above that of the typical 
relative survival measure. We have already described this in the manuscript (Discussion, Page 12). 
 
We have also added the following sentence in the same paragraph as further discussion along the 
lines of the reviewer’s suggestion (Page 13). 
 
“The impact of factors such as comorbidities could be assessed for the RLE and LOLE if information 
on comorbidities was available for the cancer patients and if population mortality rates stratified on 
comorbidities were available. 
 
 

2. In the objective section of the abstract, would indicate why this new measure is needed—ie at 
the end of the first sentence saying something to the effect of, “and current measures may 
have limited applicability in patients without an understanding of their expected lifespan.” 

 
Author response: 
While we agree with the suggestion, word limit restrictions on the abstract prevent us from 
incorporating this into the abstract. This concept is already mentioned in the Introduction (2

nd
 

paragraph on Page 6). 
 
 

3. In the Methods section, I would describe LOLE prior to discussing the differences between 
YLL and LOLE (it gets a bit confusing otherwise). 

 
Author response: 
As requested by the first reviewer, we have moved this paragraph to the Discussion (Page 13). 
 
 

4. I might consider using only LOLE as the measure as opposed to both LOLE and RLE or else 
elaborating on RLE—LOLE is explained in great detail in the paper, while RLE is not really 
explained and not even really discussed in the discussion section.    

 
Author response: 
We felt that presenting both the LOLE and RLE would provide clinicians with alternatives when 
discussing these measures with their patients. We have included some additional references to the 
RLE measure in the Discussion (Page 12-15) 
 

5. In the introduction section, you mention that you are going to discuss the implications of 
health providers using these measures, but then do not actually explicitly discuss this in the 
paper—I would either reword this in the introduction or add a paragraph to the discussion 
section.   

 
Author response: 
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This sentence has been removed from the Introduction as per Reviewer #1’s request. No additional 
change has been made to the manuscript. 
 
 
REVIEWER NAME DANNIE ZARATE 
 

1. The study found that younger people lose more years of life to cancer than older people. The 
authors contrast this to the probability of death, which shows the opposite trend (increasing 
with age). However the latter is true mainly for all cancers combined. When stratified by 
cancer, the probability of death does not show a consistent age trend (Table 2).  The authors' 
conclusion that "LOLE or RLE measures provide contrasting messages to standard relative 
survival estimates" is therefore not entirely accurate. The apparent age trend in the probability 
of death for all cancers combined may in fact be confounded by the mix of cancers.  

 
Author response: 
As reviewer #1 has pointed out, the increasing probability of death by age was observed for all 
cancers combined, and also for melanoma, lung cancer and stomach cancer. We stand by our 
comment that the messages provided by LOLE or RLE and relative survival are different to those 
provided by relative survival estimates alone.   
 
We have, however, revised the word “contrasting” to “complementary” in the Abstract (Page 3) and 
Discussion (Page 12). 
  
Any confounding caused by the mix of cancers in the relative survival estimates would also be 
present in the LOLE and RLE estimates. What is not known exactly is how the case-mix would impact 
on each measure differently. It is likely that the case-mix would make the age effect stronger for 
relative survival and weaker for LOLE and RLE, so the confounding acts in different directions. 
Younger individuals have more years to lose, but have to a larger extent cancers with good prognosis, 
older individuals have cancers with poor prognosis and have shorter expected life span.  We have not 
made any change to the manuscript along these lines.  
 
 

2. When stratified by cancer, the probability of death does not show a strong and consistent age 
trend (Table 2). There are proportionately more breast cancers and melanomas in younger 
people because these cancers have younger incident ages (Table 1). Conversely, there are 
more stomach and lung cancers in the 80-year old incidence cohort. The higher probability of 
death in older people for all cancers combined may be due to the higher proportion of the 
more severe or high mortality cancers in older people. If so, then the apparent contrast in age 
trends between life expectancy measures (LOLE and RLE) and standard relative survival 
measures (probability of death) may be an artefact of confounding in the latter when 
calculated for all cancers combined. 

 
Author response: 
Following on from above, it is likely that the case-mix will lead to a more striking difference between 
the measures. From the results stratified by cancer type we have shown that, in general, the relative 
survival shows either worse or similar prognosis for older patients while the LOLE gives a strong age 
effect with more years lost for younger patients.  
 
 
ADDITIONAL OBSERVATIONS 
 

3. The authors point out that "relative survival per se tends to underplay the greater impact that 
a cancer diagnosis has at a younger age". This is based exclusively on the absolute number 
of years lost, which is greater for young people. When the loss is expressed as a proportion of 
life expectancy, the relative extent of the loss, when stratified by cancer, is similar for young 
and old people (Table 2). In colorectal cancer, for instance, the proportions of life expectancy 
lost are 0.34 and 0.35 for 40- and 80-year old people respectively, meaning that young and 
old people alike lose a third of their life expectancy due to the cancer. Arguably, the significant 
point here is not so much that young people do worse (in terms of total number of years lost), 
but that they do not do better (in terms of relative life expectancy lost). 
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Author response: 
We have modified these sentences in the abstract to read: 
 
“Importantly, relative survival per se tends to underplay the greater absolute impact that a cancer 
diagnosis has at a younger age on loss of life expectancy. When presented in isolation it, may provide 
a misleading impression of future mortality burden.” 
 
 

4. The authors note that "the age effects on LOLE and RLE were more pronounced and 
consistent than relative survival patterns". The lack of consistent trends in relative survival 
when stratified by cancer may be informative. As shown in Table 2, the probability of death 
does not vary much in the 40-70 age range for most cancers. The exception is melanoma, 
which shows a clear trend in the probability of death across the entire age range. This opens 
a potentially instructive line of inquiry into why age has a greater impact on a cancer with 
relatively low mortality rate. 

 
Author response: 
We agree this is an interesting line of inquiry for further research, however it is beyond the scope of 
this manuscript. No change was made to the manuscript. 
 
 
 

5. The loss in life expectancy statistics from this study will be useful in updating and refining 
estimates of the economic burden of cancer, particularly in young people. The extension of 
the working age period in Australia means that the loss in life expectancy in young people will 
have increasingly greater economic impact for current and future generations. 

 
Author response: 
 
We thank the reviewer for this observation. We have added the following text to the Discussion (Page 
14) as a suggestion for further research.  
 
“In addition, there is potential to investigate the changing economic impact of loss of life expectancy 
among younger people due to cancer for their surviving dependents in light of the advancement of the 
retirement age in Australia.” 

 

VERSION 2 – REVIEW 

REVIEWER dr. ir. Sandra M.E. Geurts 
 
Radboud Institute for Health Sciences  
Radboudumc, the Netherlands 

REVIEW RETURNED 04-Mar-2015 

 

GENERAL COMMENTS This revision has answered all my previous questions to my 
satisfaction. 

 

 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-2014-006740 on 13 A

pril 2015. D
ow

nloaded from
 

http://bmjopen.bmj.com/

