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VERSION 1 - REVIEW 

REVIEWER Seamus Kent 
University of Oxford, United Kingdom 

REVIEW RETURNED 13-Apr-2016 

 

GENERAL COMMENTS This was an interesting article estimating the total annual healthcare 
costs of individuals with CKD stage 4 or 5 (not on dialysis), 
haemodialysis, peritoneal dialysis, and a kidney transplant in 
Sweden. These costs were compared to matched individuals in the 
general population. The quality of the data is high, particularly with 
regard to measures of resource use and costs, and the results are 
consistent with existing literature. I think the manuscript could be 
improved by providing clearer descriptions of the data and methods, 
and also the results. I also have a few major concerns about the 
analysis; some of these could perhaps be addressed by clearer 
presentation. I elaborate on these points below.  
 
IDENTIFICATION OF SAMPLE  
 
The selection of both cases and controls could be clarified in a 
number of respects.  
 
1. Individuals with pre-end stage renal disease are identified through 
the Stockholm CKD register and individuals with ESRD through the 
Swedish register of RRT. The total number of individuals identified 
was 2432. These seems to me quite low. A conservative estimate of 
CKD prevalence of 5% in the Stockholm population of 1.6 million 
would suggest around 80,000 individuals. Did the authors select only 
a sample of individuals identified? And if so how was this selected?  
 
2. It is stated that CKD stage is determined by eGFR measurements 
(page 5, line 43). However it is later stated that people on CKD 
stage 4 or 5 with missing eGFR were excluded (page 7, line 16). If 
eGFR is used to determine stage, then how can we know people 
who were excluded with missing eGFR were stage 4 or 5? Also the 
authors must state exactly how many people were excluded for this 
reason. Finally, this information on exclusion should be stated in the 
section describing identification of people with CKD (page 5, line 38) 
rather than during the statistical analysis section (page 7, line 16).  
 
3. The authors do not mention CKD stages 1-3B in the manuscript. 
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Why these individuals are not included should be clarified. Perhaps 
they are not in the CKD register?  
4. If individuals receive RRT will they then be excluded from the 
CKD register, or is this done by the authors. I’m just checking the 
same individual won’t appear in two states in this analysis.  
 
5. Did the general population of controls come from Stockholm too? 
This is not clear in the methods section.  
 
STATISTICAL ANALYSIS  
 
6. There is insufficient detail in the methods section on matching. 
For example, the characteristics by which people are matched is not 
stated (it is in the abstract). Also how the matching was performed 
e.g. was it exact matching?  
 
7. People with transplantations are considered as a single group in 
this analysis. As I understood some people identified will have been 
on a transplant since an earlier year while others (≤7%) had a 
transplant in 2009. Given that the majority of costs among people 
with transplant are for the procedure itself, I wonder whether these 
individuals should be considered together. If not, some discussion is 
required.  
 
8. The idea of the study was to calculate annual costs for people as 
if they were in that particular state of the entire year. Because some 
people progressed to different stages within a period, costs are not 
always available for one year, and extrapolation is performed 
assuming costs in the period of observation (i.e. in the defined state) 
are the same as in the period without data. It would be interesting to 
explore this assumption a little more thoroughly by, for instance, 
comparing costs of people with only partial follow up to individuals 
with complete follow up over the same partial period.  
 
9. The section describing the imputation of visits for dialysis could be 
better clarified (page 6, line 37). It is not clear how ‘longer’ and 
‘shorter’ periods were defined. What impact, if any, does this 
imputation have on results?  
 
10. Information on costs of fluids in peritoneal dialysis were imputed 
using a mean cost estimate of €29,900 applied to each participant 
(because no participant level information was available). This 
accounts for 51% of costs of peritoneal dialysis. In reality, we would 
expect some between participant variation in this cost. 
Consequently, standard errors are downward biased and it is not 
clear that it is reasonable to draw inferences for cost ratios 
compared to this group.  
 
11. 16 cost ratios are calculated. Should an adjustment be made? At 
a minimum the multiple testing should be flagged.  
 
12. Also, the choice of which comparisons to describe in text was 
unclear. For example, why is the cost ratio for peritoneal dialysis vs 
transplants presented (page 9, line 10) but not haemodialysis vs 
transplants? Or, why was CKD stages 4 & 5 only compared in text to 
transplants and not dialysis?  
 
13. In the statistical models adjusted was made for only age, gender, 
and diabetes status. Why were these three chosen? Were other 
confounders considered and if so how? Why was diabetes included 
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and not other chronic conditions like CVD for example?  
 
14. I understand that the authors use GLMs because the data is 
skewed but the choice of GLM specification (negative binomial) was 
not described. Were specification tests used? Have the results been 
compared to standard cost models (e.g. log-gamma GLM)?  
Interpretation  
 
15. I think the ordering of results could be changed to improve 
clarity. It may be useful to start with the primary outcome (annual 
costs), and then breakdown by type of cost and measures of 
resource use. Costs of prescription medications and peritoneal 
disease should not be described under the heading ‘health care use’ 
or in table 2 as they currently are.  
 
16. It should be recognised that the annual cost estimates produced 
are for survivors, i.e. people who survive for an entire period. This 
affects how the results can be used to “evaluate therapeutic 
interventions” as stated in the introduction.  
 
17. The first point in the ‘implications’ section of the discussion is 
about skewness in data. For me this did not seem to be a major 
finding of the analysis. It is also more a description of the data than 
an implication.  
 
18. The figures would benefit of labels on the Y-axis.  
 
ADDITIONAL COMMENTS  
 
19. In the introduction it is not stated that this is a Swedish study. It 
states only “..nationwide healthcare registers”. That results are from 
Sweden is relevant to help understanding the paper.  
 
20. In the methods section two paragraphs are devoted to describing 
chronic kidney disease and the Swedish population (page 5, line 
21). This didn’t seem to fit naturally into this section. Perhaps the 
key points can be introduced into the introduction to provide context 
or in the discussion to help interpret results. 

 

REVIEWER Angharad Marks 
University of Aberdeen  
UK 

REVIEW RETURNED 19-Apr-2016 

 

GENERAL COMMENTS Nicely written abstract.  
The aim of this population-based cohort study was to examine 
annual costs assessed from nationwide health care registers related 
to hospital days, outpatient care visits, and prescription of drugs in 
prevalent CKD stages 4 or 5 not on dialysis, peritoneal dialysis, 
hemodialysis, and transplanted patients, and to put these costs in 
relation to matched general population comparators. Ths was based 
on the 2010 population and using information from 2009 admissions 
and prescriptions in Sweden. THis is a well written piece of work 
addressing an important issue and one that although previously 
addressed in part, this addresses the most fully of all the papers I 
have read in the area. Even where others have previously attempted 
to cost for these things, the costs are out of date and not so 
complete and none that I am aware of have compared to the general 

 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-2016-012062 on 7 O

ctober 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


population.  
 
However  
In p6 line 22 you mention a conversion to Euro from SEK (I assume 
that this is Swedish krona but you don't say this) it would be helpful 
to be clearer what this is.  
 
The statement on annualised cost on p6 is rather unclear and it 
seems unclear as to whether this relates to patients who were the 5 
matched controls or whether it relates to patients who became CKD, 
HD, PD and Tx patients during the course of 2010 and thus to 
summarise their costs, from later in the paper it becomes more clear 
but not here during the methods. Also I'm not clear on the validity of 
annualised costs if these are incident patients which is what I 
assume (if not you need to explain why you don't have follow-up for 
such large numbers) - surely this are incident costs rather than 
prevalent patient costs and perhaps you should think about these 
seprartely in order to show the potneital heterogeneity of this data.  
 
P6 p46 I assume that the subsample of HD patients for EPO 
costings were a representative sample (you don’t say how they were 
decided on to be sampled). If it were those with many admissions it 
might over represent costs.  
P6 line 54 The reference that you use for the price of PD fluids 
appears to be a reference from 2003 have you made any attempt to 
update these figures /confirm them / ask your supplying agents for 
current quoted costs or adjust for the effect of time on costs?  
 
P8 line 12 I am surprised that 40% of the PD patients had less than 
a years follow-up, is this because there was such a high take on and 
failure rate, in which case the annualisation of costs may be 
inappropriate since they would have probably had more admissions 
to hospital to have this sorted out, or is movement into transplants 
(although seem unlikely given the much lower % with less than year 
follow-up.  
P11 line 4 You quote the UK study but I’m not sure what you mean 
by £UK2011.  
 
I assume that the format of the discussion is that requested by 
BMJOpen.  
 
Table 1 – would be helpful to have a description of the general 
population comparators in the same place rather than in the 
eappendix (although not essential since available).  
Figure 2 is very interesting, however given the CKD population are 
older generally than the rest of the groups I am surprised that the 
general population comparisons have such low rates of CV disease 
(perhaps this needs to be checked and commented on if correct) 

 

REVIEWER Benedicte Stengel 
National Institute of Health and Medical Research  
Inserm U 1018  
Univ Paris-Saclay, Univ Paris Sud 

REVIEW RETURNED 21-Apr-2016 

 

GENERAL COMMENTS This study assessed and compared individual-level annual costs of 
patients on peritoneal dialysis (PD), hemodialysis (HD), living with a 
kidney transplant(KT) or with CKD stage 4-5 not on dialysis, as well 
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as matched controls using data from different health care registries. 
Although the findings are expected (costs : HD > PD> KT > CKD > 
controls), this study is particularly well-designed. It can be 
considered as a model in this field, certainly providing the most 
comprehensive and reliable estimates of costs despite the study 
limitations discussed by the authors. It would be interesting that 
other countries use this method for the purpose of international 
comparisons, but it is likely that very few would have access to 
database such as those available in Sweden. The paper is also well 
written. I would therefore recommend it for publication.  
Nota Bene - Figure 2 - It seems there is an error in the % (black 
diamonds) of circulatory disease, hypertension and CVD in the 
comparators of HD patients . 

 

VERSION 1 – AUTHOR RESPONSE 

REVIEWER 1:  

 

Reviewer Name: Seamus Kent  

Institution and Country: University of Oxford, United Kingdom  

Please state any competing interests or state ‘None declared’: None declared  

Please leave your comments for the authors below:  

 

This was an interesting article estimating the total annual healthcare costs of individuals with CKD 

stage 4 or 5 (not on dialysis), haemodialysis, peritoneal dialysis, and a kidney transplant in Sweden. 

These costs were compared to matched individuals in the general population. The quality of the data 

is high, particularly with regard to measures of resource use and costs, and the results are consistent 

with existing literature. I think the manuscript could be improved by providing clearer descriptions of 

the data and methods, and also the results. I also have a few major concerns about the analysis; 

some of these could perhaps be addressed by clearer presentation. I elaborate on these points 

below.  

 

IDENTIFICATION OF SAMPLE  

The selection of both cases and controls could be clarified in a number of respects.  

 

1. Individuals with pre-end stage renal disease are identified through the Stockholm CKD register and 

individuals with ESRD through the Swedish register of RRT. The total number of individuals identified 

was 2432. These seems to me quite low. A conservative estimate of CKD prevalence of 5% in the 

Stockholm population of 1.6 million would suggest around 80,000 individuals. Did the authors select 

only a sample of individuals identified? And if so how was this selected?  

 

COMMENT: Yes, we identified patients in CKD stages 4 or 5 (eGFR <30), excluding patients in CKD 

stages 1-3, where the prevalence has been reported to be much higher.1  

 

The following estimates are collected from the Swedish Renal Registry yearly report in 2011 (only 

available in Swedish; http://www.medscinet.net/snr/rapporterdocs/%C3%85rsrapport%202011.pdf). 

Number of patients who were treated in end-stage renal disease in the end of 2010 was 8501 in 

Sweden. In the same report Stockholm County was identified as having the lowest prevalence with 

699/1000,000 inhabitants, as compared to 904/100,000 inhabitants in Sweden.  

 

The number of patients in the end of 2010 in CKD stage 4 was 5722 and the number of patients in 

CKD stage 5 was 2219 in Sweden. Using a multiplier of 22% (the proportion of the Swedish 

population living in the Stockholm County) the number of patients on CKD stages 4 or 5 are fewer in 

our study. With a lower prevalence of end-stage renal disease in Stockholm County, it is however 
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likely that the prevalence of CKD was also lower in the same county as compared to the prevalence 

of CKD stages 4 or 5 in Sweden overall in 2010. Finally, as we also mention in the limitation section of 

the manuscript (page 10, paragraph 4), an unknown number of patients in CKD stages 4 or 5 were 

missed, and our results should only be generalized to CKD stages 4 or 5 patients in nephrology care.  

 

 

2. It is stated that CKD stage is determined by eGFR measurements (page 5, line 43). However it is 

later stated that people on CKD stage 4 or 5 with missing eGFR were excluded (page 7, line 16). If 

eGFR is used to determine stage, then how can we know people who were excluded with missing 

eGFR were stage 4 or 5? Also the authors must state exactly how many people were excluded for 

this reason. Finally, this information on exclusion should be stated in the section describing 

identification of people with CKD (page 5, line 38) rather than during the statistical analysis section 

(page 7, line 16).  

 

COMMENT: It is possible that we excluded a few patients in the CKD stages 4 or 5 from the analysis 

due to missing eGFR value. However, we only excluded 5 patients (0.5%) with missing eGFR 

measure from the analyses. In the revised manuscript we have added the number of excluded 

patients and moved this sentence from the statistical analysis section to the methods section.  

Page 5, paragraph 5: “If baseline eGFR was missing in patients with CKD stages 4 or 5, this resulted 

in exclusion from CKD analyses (n=5).”  

 

 

3. The authors do not mention CKD stages 1-3B in the manuscript. Why these individuals are not 

included should be clarified. Perhaps they are not in the CKD register?  

 

COMMENT: Patients in CKD stages 1-3B were typically not registered in the Stockholm County CKD 

register, and any patients that might be included in stages 1-3B would most likely not compose a 

representative sample of the total CKD stages 1-3B patient population. In the revised manuscript we 

have clarified why CKD stages 1-3B were not included.  

Page 5, paragraph 5: “Furthermore, patients in CKD stages 1-3B were generally not registered and 

were for this reason not included in the study.”  

 

 

4. If individuals receive RRT will they then be excluded from the CKD register, or is this done by the 

authors. I’m just checking the same individual won’t appear in two states in this analysis.  

 

COMMENT: We included prevalent patients on January 1st 2010, which means that patients could 

only be included in either and only one of CKD stages 4 or 5, hemodialysis, peritoneal dialysis, or the 

transplanted group.  

 

 

5. Did the general population of controls come from Stockholm too? This is not clear in the methods 

section.  

 

COMMENT: Yes, general population comparators were sampled from the same county. The matching 

variables were mentioned in the abstract of the original manuscript. In the revised manuscript we 

have added a paragraph in the methods section about the sampling of matched general population 

comparators.  

 

Page 5, paragraph 7:  

“General Population Comparators from the Register of the Total Population  

From the Register of the Total Population held by Statistics Sweden, up to five general population 
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comparators from the Stockholm County were sampled and matched on age, sex and index year to 

each patient (exact matching). The matched comparators received the same index date as their 

corresponding patient. Data on emigration and highest attained education were also retrieved from 

the Register of the Total Population.”  

 

 

STATISTICAL ANALYSIS  

6. There is insufficient detail in the methods section on matching. For example, the characteristics by 

which people are matched is not stated (it is in the abstract). Also how the matching was performed 

e.g. was it exact matching?  

 

COMMENT: We agree with the reviewer that the matching procedure was not sufficient described in 

the original manuscript. Please see our response to the previous comment (5) from the reviewer.  

 

 

7. People with transplantations are considered as a single group in this analysis. As I understood 

some people identified will have been on a transplant since an earlier year while others (≤7%) had a 

transplant in 2009. Given that the majority of costs among people with transplant are for the 

procedure itself, I wonder whether these individuals should be considered together. If not, some 

discussion is required.  

 

COMMENT: Kidney transplantation is an expensive procedure in relation to other costs in this patient 

group. Our intention of this study was to describe annual cost from a given point in time, in this case 

January 1st, 2009 (or from the index date in 2009), for prevalent patients on January 1st, 2010. Using 

this method, we identified a mix of patients with short and long treatment duration. For the 

transplanted patient group, as the reviewer points out, 7% (n=57) had their kidney transplant in 2009 

and therefore the operation cost was included in the cost analysis. The ideal method would be to 

compute cost calculations for incident and prevalent patients separately. In this study, considering the 

small sample size of incident patients in the transplanted as well as in the PD patient group, we focus 

on prevalent patients. Using this method we assume that the proportion of transplanted patients (7%) 

will be constant over time, i.e. if we would calculate the costs in 2015, of all prevalent patients that 

have had a kidney transplant and were alive in January 1st, 2016, around 7% would have had their 

transplantation procedure in 2015.  

 

In the revised version of the Supplementary Web Appendix we have conducted a stratified analysis by 

estimating mean annual cost among the 57 patients receiving a kidney transplant in 2009, as well as 

the mean annual cost among patients in CKD stages 4 or 5, HD or PD that started their treatments in 

2009 (eTable 5). We have also performed the same analysis in patients starting their treatments 

before 2009 (eTable 4). The overall costs are relatively similar overall vs. patients starting their 

treatment before 2009 vs. patients starting their treatment during 2009 in CKD stages 4 or 5, HD, and 

PD, while the 57 patients who received a kidney transplant in 2009 had considerable higher costs as 

compared to patients who had their kidney transplant before 2009.  

 

In the revised version of the manuscript we have highlighted, in the methods section, that the 

transplant procedure cost were included for those patients who had their transplantation in 2009. 

Furthermore, we have added a sentence in the result section about this stratified analysis, and we 

have also added text about the underlying assumption of constant proportion of patients having a 

kidney transplant over time.  

 

Methods  

Page 6, paragraph 5: “For transplanted patients who received a kidney transplant in 2009, the cost for 

the kidney transplant procedure were included. However, costs related to the transplantation 
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procedure were not annualized.”  

 

Results  

Page 8, paragraph 7: “In a stratified analysis on treatment start before or during 2009, similar total 

cost estimates, as compared to the overall patient group, were observed in patients in CKD stages 4 

or 5, hemodialysis and peritoneal dialysis, while transplanted patients who received a kidney 

transplant in 2009 had considerably higher costs (eTable 4 & 5).”  

 

Discussion  

Page 11, paragraph 1: “Finally, an important underlying assumption with the methodology used in this 

study, where a mix of patients with short and long treatment duration were included, the proportion of 

patients starting their treatment have to be constant over time, in this case by calendar year. This 

assumption is particularly important in transplanted patients who have a high initial cost with the 

kidney transplant procedure.”  

 

 

8. The idea of the study was to calculate annual costs for people as if they were in that particular state 

of the entire year. Because some people progressed to different stages within a period, costs are not 

always available for one year, and extrapolation is performed assuming costs in the period of 

observation (i.e. in the defined state) are the same as in the period without data. It would be 

interesting to explore this assumption a little more thoroughly by, for instance, comparing costs of 

people with only partial follow up to individuals with complete follow up over the same partial period.  

 

COMMENT: As described in the response to comment 7 from the reviewer, we have in a sensitivity 

analysis estimated the mean annual costs in those patients that started their treatments in 2009 and 

patients who started their treatments before 2009 (eTable 4 & 5).  

 

 

9. The section describing the imputation of visits for dialysis could be better clarified (page 6, line 37). 

It is not clear how ‘longer’ and ‘shorter’ periods were defined. What impact, if any, does this 

imputation have on results?  

 

COMMENT: The reason for using imputation with mean values in patients on HD that had missing 

registered dialysis visits over longer periods was that extrapolation was not possible. In the revised 

manuscript we have clarified this in the methods section. The reason for imputing dialysis visits was 

that few visits (in this case we used <2 visits per week) in patient on HD may not be reasonable. 

Considering the low number of patients where imputation of weekly number of dialysis visits were 

needed (n=17, 3.7%), the overall cost estimates in the HD patient group would most likely result in 

similar estimates using other imputation techniques.  

Page 6, paragraph 6: “Data were imputed with 156 hemodialysis visits per year (3 visits/week) in 

patients having missing visit data over longer periods of time (≥3 months) and where extrapolation 

was not adequate (n=14), while in patients with missing data over shorter periods (<3 months, n=3), 

we extrapolated visits in time intervals with missing data.”  

 

 

10. Information on costs of fluids in peritoneal dialysis were imputed using a mean cost estimate of 

€29,900 applied to each participant (because no participant level information was available). This 

accounts for 51% of costs of peritoneal dialysis. In reality, we would expect some between participant 

variation in this cost. Consequently, standard errors are downward biased and it is not clear that it is 

reasonable to draw inferences for cost ratios compared to this group.  

 

COMMENT: Although we think that the use of fluids for patients on PD was rather constant, we agree 
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with the reviewer that missing cost data on an individual level for the largest cost component in 

patients on PD is a limitation in the study and the variation of overall cost are most likely 

underestimated. One possibility would be to add a random variation to the individuals instead of using 

the same value (€29,900) to all patients on PD. However, we have not found any reliable estimates 

on the cost variation of fluids in patients on PD. For this reason our intention is to apply the mean cost 

estimate of fluids and point out this limitation in the study.  

 

In the discussion section of the revised manuscript, we have added a sentence to clarify the potential 

impact of this limitation.  

Page 10, paragraph 3: “Applying these aggregated costs to all patients on peritoneal dialysis (fluids) 

and hemodialysis (ESA) will most likely result in smaller variation and overestimated precision of the 

cost estimates than would have been observed in data including these cost components.”  

 

 

11. 16 cost ratios are calculated. Should an adjustment be made? At a minimum the multiple testing 

should be flagged.  

 

COMMENT: It is true that we have in this study performed several tests comparing costs between the 

different patient groups. We think however that the number of tests included in Table 3 are 10 and not 

16, since the lower left part of the matrix (below the diagonal) is simply the same test as the upper 

right section of the same table, but with the reverse estimated cost ratio. Conducting 10 tests using 4 

different patient populations together with 4 different matched general population comparator cohorts 

we do not think that multiple testing is a major problem.  

 

 

12. Also, the choice of which comparisons to describe in text was unclear. For example, why is the 

cost ratio for peritoneal dialysis vs transplants presented (page 9, line 10) but not haemodialysis vs 

transplants? Or, why was CKD stages 4 & 5 only compared in text to transplants and not dialysis?  

 

COMMENT: In the result section we describe the comparison of the patient group with the highest 

cost (HD) and patients with the second highest cost (PD), which may also be the most interesting 

comparison considering that both groups are on dialysis. We further compared the groups in order of 

costs. For the interested reader we report in Table 3 all possible comparisons of annual cost 

estimates between patients in CKD stages 4 or 5, HD, PD and TX, together with matched general 

population comparators (which is also described in the result section), in a matrix that to the best of 

our knowledge not have been reported before. We think that the result section would be too long if all 

possible comparisons would be included.  

 

 

13. In the statistical models adjusted was made for only age, gender, and diabetes status. Why were 

these three chosen? Were other confounders considered and if so how? Why was diabetes included 

and not other chronic conditions like CVD for example?  

 

COMMENT: We fitted several models where all comorbidities reported in Figure 2 was included as 

covariates. However, the models resulted in similar estimates (diabetes was correlated with CVD) 

and, for simplicity, we decided to use a model including only diabetes status.  

 

 

14. I understand that the authors use GLMs because the data is skewed but the choice of GLM 

specification (negative binomial) was not described. Were specification tests used? Have the results 

been compared to standard cost models (e.g. log-gamma GLM)?  
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COMMENT: We did test log-gamma distribution in the GLM, and, as with the analysis of including 

other comorbidities than diabetes, the results were essentially the same between the different models.  

 

 

15. I think the ordering of results could be changed to improve clarity. It may be useful to start with the 

primary outcome (annual costs), and then breakdown by type of cost and measures of resource use. 

Costs of prescription medications and peritoneal disease should not be described under the heading 

‘health care use’ or in table 2 as they currently are.  

 

COMMENT: We agree with the reviewer that the results should be presented in a logical order 

following the main and secondary objectives. In the revised manuscript we have modified the 

presented order of results starting with annual cost estimates in the treatment groups and thereafter 

presenting drug costs, health care use (annual hospital days and outpatient care), and finally 

comparing health care use and costs to the matched general population comparators. However, we 

do not think there are any problem presenting the cost of drug prescriptions and fluids for PD in Table 

2, and would like to keep the original version of Table 2 in the revised manuscript.  

 

 

16. It should be recognized that the annual cost estimates produced are for survivors, i.e. people who 

survive for an entire period. This affects how the results can be used to “evaluate therapeutic 

interventions” as stated in the introduction.  

 

COMMENT: In the revised manuscript, we have clarified that prevalent patients on January 1st, 2010, 

were identified and included in the study, with data on costs collected during 2009 (please see 

response to comment 2 from reviewer 2).  

 

 

17. The first point in the ‘implications’ section of the discussion is about skewness in data. For me this 

did not seem to be a major finding of the analysis. It is also more a description of the data than an 

implication.  

 

COMMENT: We agree that this part of the implication section may be more of a description than an 

implication. In the revised manuscript the part about skewness in data described in the implication 

section has been removed.  

 

 

18. The figures would benefit of labels on the Y-axis.  

 

COMMENT: Thank you for this comment! In the revised manuscript we have added labels to the Y-

axes in Figure 1 and Figure 2.  

 

 

ADDITIONAL COMMENTS  

19. In the introduction it is not stated that this is a Swedish study. It states only “..nationwide 

healthcare registers”. That results are from Sweden is relevant to help understanding the paper.  

 

COMMENT: We have added ”in Sweden” in the title of the revised manuscript as well as “Swedish 

nationwide health care registers” in the introduction (page 4, paragraph 4).  

 

 

20. In the methods section two paragraphs are devoted to describing chronic kidney disease and the 

Swedish population (page 5, line 21). This didn’t seem to fit naturally into this section. Perhaps the 
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key points can be introduced into the introduction to provide context or in the discussion to help 

interpret results.  

 

COMMENT: We disagree with the reviewer that these paragraphs would fit better into the introduction 

than the methods section. We think that a description of the Swedish health care system in general 

and nephrologist care in particular is important to understand the context of the study aim, results, 

and conclusions. We would like to keep the introduction section short also in the revised manuscript, 

and for this reason keep these two paragraphs in the methods section.  

 

 

REVIEWER 2:  

Reviewer Name: Angharad Marks  

Institution and Country: University of Aberdeen UK  

Please state any competing interests or state ‘None declared’: None declared’  

 

Please leave your comments for the authors below  

Nicely written abstract.  

The aim of this population-based cohort study was to examine annual costs assessed from 

nationwide health care registers related to hospital days, outpatient care visits, and prescription of 

drugs in prevalent CKD stages 4 or 5 not on dialysis, peritoneal dialysis, hemodialysis, and 

transplanted patients, and to put these costs in relation to matched general population comparators. 

This was based on the 2010 population and using information from 2009 admissions and 

prescriptions in Sweden. This is a well written piece of work addressing an important issue and one 

that although previously addressed in part, this addresses the most fully of all the papers I have read 

in the area. Even where others have previously attempted to cost for these things, the costs are out of 

date and not so complete and none that I am aware of have compared to the general population.  

 

1. However, in p6 line 22 you mention a conversion to Euro from SEK (I assume that this is Swedish 

krona but you don't say this) it would be helpful to be clearer what this is.  

 

COMMENT: We use the abbreviation SEK, which is standard since 1978. To be even more clear, in 

the revised manuscript (page 6, paragraph 4) we have added “Swedish kronor”.  

 

 

2. The statement on annualised cost on p6 is rather unclear and it seems unclear as to whether this 

relates to patients who were the 5 matched controls or whether it relates to patients who became 

CKD, HD, PD and Tx patients during the course of 2010 and thus to summarise their costs, from later 

in the paper it becomes more clear but not here during the methods. Also I'm not clear on the validity 

of annualised costs if these are incident patients which is what I assume (if not you need to explain 

why you don't have follow-up for such large numbers) - surely this are incident costs rather than 

prevalent patient costs and perhaps you should think about these separately in order to show the 

potential heterogeneity of this data.  

 

COMMENT: In this study we identify prevalent patients in CKD stages 4 or 5 who were not on 

dialysis, patients on hospital-based hemodialysis, patients on hospital-based peritoneal dialysis, or 

patients with a kidney transplant on January 1st, 2010. The aim of this study was not to identify 

incident patients, although there are patients with short treatment duration that were included in the 

study in 2009 (but not shorter than 1 month as described on page 6, paragraph 5). In particular for 

patients on PD where 40% were identified with their first date of dialysis in 2009.  

 

It is a challenge to follow patients and their costs over a complete year due to high switching 

frequencies between treatments, which is the main reason for the short follow-up, e.g. patients on PD 
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switch to HD. Using the PD  HD switch example, since we identify patients on January 1st, 2010, this 

means that patients switching from PD to HD in 2009 will have less than 1 year of follow-up on HD.  

 

In the revised manuscript we have clarified that prevalent patients are identified and included in the 

study (page 5, paragraph 5 and 6), and highlighting in the Annualized Costs section (page 6, 

paragraph 5) that all patients were identified on January 1st, 2010. Furthermore, we have also 

described in more detail the matching procedure of the general population comparators (please see 

response to comment 5 from reviewer 1).  

 

 

3. P6 p46 I assume that the subsample of HD patients for EPO costings were a representative 

sample (you don’t say how they were decided on to be sampled). If it were those with many 

admissions it might over represent costs.  

 

COMMENT: This is a relevant comment from the reviewer. We retrieved information about EPO use 

from one of the clinics in 85 patients. These patients were not selected on any criteria (e.g. disease 

severity or other patient characteristics). We have not detected any differences in baseline 

characteristics among these patients compared to the overall HD patient group (age, sex and level of 

education).  

 

 

4. P6 line 54 The reference that you use for the price of PD fluids appears to be a reference from 

2003 have you made any attempt to update these figures /confirm them / ask your supplying agents 

for current quoted costs or adjust for the effect of time on costs?  

 

COMMENT: We have search the literature in Sweden, as well as investigating the possibilities of 

retrieving data directly from the clinics. Information about cost of fluids in the source from 2003 was 

the best we could find. This is a limitation of the cost assessment of patients on PD in the study, 

which we also state both in the limitation section of the discussion (page 10, paragraph 3) and in the 

initial bullets (page 3) of the manuscript.  

 

 

5. P8 line 12 I am surprised that 40% of the PD patients had less than a years follow-up, is this 

because there was such a high take on and failure rate, in which case the annualisation of costs may 

be inappropriate since they would have probably had more admissions to hospital to have this sorted 

out, or is movement into transplants (although seem unlikely given the much lower % with less than 

year follow-up.  

 

COMMENT: The main reason of the large proportion of patients on PD with less than 1 year of follow-

up were switching from CKD stages 4 or 5 to PD during 2009. With the patient identification algorithm 

explained above (please see our response to comment 2 from the reviewer), no patients on PD 

switched to transplanted during follow-up since we identified patients on January 1st, 2010, who were 

on PD, and collected costs back in time during 2009.  

 

 

6. P11 line 4 You quote the UK study but I’m not sure what you mean by £UK2011.  

 

COMMENT: Our intention was to describe the cost unit used in the referenced UK study. In the 

revised manuscript (page 11, paragraph 2), we have clarified this by adding “(costs in £UK2011)”.  

 

 

7. I assume that the format of the discussion is that requested by BMJOpen.  
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COMMENT: Yes, we have used the format specified by BMJOpen for the discussion section.  

 

 

8. Table 1 – would be helpful to have a description of the general population comparators in the same 

place rather than in the eappendix (although not essential since available).  

 

COMMENT: We thank the reviewer for this comment. However, we think that the information in the 

manuscript is already extensive with four patient groups and several outcomes. As the reviewer points 

out, the information is available in the Supplementary Web Appendix for the interested reader. 

Furthermore, the general population comparators were matched on age, sex and index year, 

receiving the same date for start of follow-up as the corresponding patient, resulting in similar age and 

sex distributions as well as time on follow-up as the patient group. In addition, distributions on 

comorbidity status are displayed in Figure 2 and a comparison of level of education are mentioned in 

the result section (page 8, paragraph 1). Adding more numbers to Table 1 would therefore result in 

redundant information in the manuscript.  

 

 

9. Figure 2 is very interesting, however given the CKD population are older generally than the rest of 

the groups I am surprised that the general population comparisons have such low rates of CV disease 

(perhaps this needs to be checked and commented on if correct)  

 

COMMENT: We are grateful to the reviewer for this comment. As also reviewer 3 detected, in the 

original manuscript we found an error in Figure 2. In the revised manuscript the correct proportions of 

general population comparators matched to patients on CKD stages 4 or 5 that have circulatory, 

hypertension, and/or CVD comorbidities are displayed (which is also given in eTable 2 of the 

Supplementary Web Appendix).  

   

 

REVIEWER 3:  

Reviewer Name: Benedicte Stengel  

Institution and Country: National Institute of Health and Medical Research Inserm U 1018 Univ Paris-

Saclay, Univ Paris Sud  

Please state any competing interests or state ‘None declared’: None declared  

Please leave your comments for the authors below:  

 

This study assessed and compared individual-level annual costs of patients on peritoneal dialysis 

(PD), hemodialysis (HD), living with a kidney transplant (KT) or with CKD stage 4-5 not on dialysis, as 

well as matched controls using data from different health care registries. Although the findings are 

expected (costs : HD > PD> KT > CKD > controls), this study is particularly well-designed. It can be 

considered as a model in this field, certainly providing the most comprehensive and reliable estimates 

of costs despite the study limitations discussed by the authors. It would be interesting that other 

countries use this method for the purpose of international comparisons, but it is likely that very few 

would have access to database such as those available in Sweden. The paper is also well written. I 

would therefore recommend it for publication.  

 

COMMENT: Thank you.  

 

 

1. Nota Bene - Figure 2 - It seems there is an error in the % (black diamonds) of circulatory disease, 

hypertension and CVD in the comparators of HD patients.  
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COMMENT: We are grateful to the reviewer for detecting our mistake in Figure 2 in the original 

manuscript. The proportions of general population comparators with comorbidities matched to the 

patients on HD were correct. However, in the revised manuscript we have recalculated and updated 

the proportions of the general population comparators with circulatory, hypertension, and/or CVD 

comorbidities matched to patients on CKD stages 4 or 5.  

 

 

References  

1. Hallan SI, Coresh J, Astor BC, et al. International comparison of the relationship of chronic kidney 

disease prevalence and ESRD risk. Journal of the American Society of Nephrology : JASN 
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VERSION 2 – REVIEW 

REVIEWER Seamus Kent 
University of Oxford, United Kingdom 

REVIEW RETURNED 20-Jun-2016 

 

GENERAL COMMENTS I was satisfied with the clarifications and corrections made in 
response to my previous comments. I have a couple small 
comments which ought not to compromise ultimate publication.  
 
1. Page 5, paragraph 5: the authors tried to clarify exclusions based 
on missing eGFR. I think the correction remains a little ambiguous. A 
shorter statement simialr to the following would be less confusing 
and correct: "individuals with missing eGFR at baseline were 
excluded from analysis (n=5)". There is no need to state these are 
stage 4 or 5 because you don't really know this in the absence of 
eGFR information.  
 
2. page 6, paragraph 6: The authors have tried to better clarify 
imputation of costs for dialysis patients. I think the methods are 
appropriate but not clearly expressed. This paragraph could be 
made much clearer.  
 
3. the authors have clarified in responses to review that a) addition 
of other comorbidities as covariates made little difference to the 
model results and were therefore excluded and b) specification tests 
did point to the log-gamma GLM although results were fairly 
insensitive to this choice. This should be breifly stated in the 
manuscript. Particularly regarding covariate selection - currently it's 
not clear why this specification was chosen.  
 
4. Axes have added to figures 1 and 2. Both are histogram type 
figures but figure 1 presents Number of people and figure 2 the 
percentage of people. Seems like consistency would be useful. 
Unless the others have a clear rationale for doing otherwise. 

 

REVIEWER Angharad Marks 
University of Aberdeen, UK 

REVIEW RETURNED 22-Jun-2016 

 

GENERAL COMMENTS My concerns and questions have been adequatley addressed  
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VERSION 2 – AUTHOR RESPONSE 

REVIEWER 1:  

 

Reviewer Name: Seamus Kent  

Institution and Country: University of Oxford, United Kingdom  

Please state any competing interests or state ‘None declared’: None declared  

 

Please leave your comments for the authors below:  

 

I was satisfied with the clarifications and corrections made in response to my previous comments. I 

have a couple small comments which ought not to compromise ultimate publication.  

 

1. Page 5, paragraph 5: the authors tried to clarify exclusions based on missing eGFR. I think the 

correction remains a little ambiguous. A shorter statement similar to the following would be less 

confusing and correct: "individuals with missing eGFR at baseline were excluded from analysis (n=5)". 

There is no need to state these are stage 4 or 5 because you don't really know this in the absence of 

eGFR information.  

 

COMMENT: Yes, we agree with the reviewer that it is not possible to know the CKD stage in patients 

with missing eGFR. We have modified this sentence in the revised manuscript.  

 

Page 5, paragraph 5: “Individuals with missing eGFR at baseline were excluded from CKD analyses 

(n=5)”  

 

 

2. Page 6, paragraph 6: The authors have tried to better clarify imputation of costs for dialysis 

patients. I think the methods are appropriate but not clearly expressed. This paragraph could be made 

much clearer.  

 

COMMENT: We have in the revised version of the manuscript clarified how the imputation was done 

for the 4% of patients on hemodialysis with unreasonable few hemodialysis visits (n=17), and also 

clarified that imputation was performed in a very small proportion of the patients. In the majority of the 

scrutinized patients, we only added visits from the clinical database, visits that were for some reason 

not registered in the National Patient Register.  

 

Page 6, paragraph 6: “Costs Related to Hemodialysis Visits: As a data quality control, patients on 

hemodialysis that had less than 2 registered dialysis visits per week (n=135) in the National Patient 

Register were scrutinized using the patient registration database at the clinic. In most of these 

patients, visits that were found in the clinical database and that for some reason were not registered 

in the National Patient Register, were added. In total of 88 (65%) of the scrutinized patients on 

hemodialysis we added information from the registration database at the clinic. For a few patients 

(n=17) with unreasonable few registered hemodialysis visits in the clinical database, visits were 

imputed. For patients having missing visit data for time periods ≥3 months and where extrapolation 

was not possible due to few visits (n=14) the number of visits were imputed with 156 hemodialysis 

visits per year (3 visits/week). In three patients with missing data for time periods <3 months, number 

of visits per week were extrapolated over time for these short time periods.”  

 

 

3. The authors have clarified in responses to review that a) addition of other comorbidities as 

covariates made little difference to the model results and were therefore excluded and b) specification 

tests did point to the log-gamma GLM although results were fairly insensitive to this choice. This 

should be briefly stated in the manuscript. Particularly regarding covariate selection - currently it's not 
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clear why this specification was chosen.  

 

COMMENT: We have added the following sentences to the Statistical Analysis section (Methods) and 

Total Costs section (Results) in the revised manuscript:  

 

Page 7, paragraph 3 (Statistical Analysis): “In sensitivity analysis we fitted a generalized linear model 

with log-gamma distribution, as well as in addition to age, sex and diabetes status adjusted for 

malignancy, circulatory disease, hypertension, cardiovascular disease, myocardial infarction, stroke, 

and chronic obstructive pulmonary disease (eTable 1).”  

 

Page 9, paragraph 1 (Total Costs): “In sensitivity analysis, where we in addition to age, sex, and 

diabetes status adjusted for malignancy, circulatory disease, hypertension, cardiovascular disease, 

myocardial infarction, stroke, and chronic obstructive pulmonary disease, similar mean annual cost 

ratio estimates as compared to the main analysis were observed. Likewise, when we fitted a 

generalized linear model with log-gamma distribution, instead of using a negative binomial 

distribution, the estimates were similar between the models.”  

 

 

4. Axes have added to figures 1 and 2. Both are histogram type figures but figure 1 presents Number 

of people and figure 2 the percentage of people. Seems like consistency would be useful. Unless the 

others have a clear rationale for doing otherwise.  

 

COMMENT: As the reviewer suggest we have in the revised manuscript modified Figure 1 to align 

with Figure 2 by having proportion of individuals on the y-axis instead of frequencies.  

 

 

REVIEWER 2:  

Reviewer Name: Angharad Marks  

Institution and Country: University of Aberdeen UK  

Please state any competing interests or state ‘None declared’: None declared’  

 

Please leave your comments for the authors below:  

1. My concerns and questions have been adequatley addressed  

 

COMMENT: Thank you. 

VERSION 3 - REVIEW 

REVIEWER Seamus Kent 
University of Oxford, United Kingdom 

REVIEW RETURNED 16-Aug-2016 

 

GENERAL COMMENTS I am satisfied with the changes made. 

 

REVIEWER Angharad Marks 
University of Aberdeen & NHS Grampian, UK 

REVIEW RETURNED 30-Aug-2016 

 

GENERAL COMMENTS The reviewer completed the checklist but made no further 
comments. 
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