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ARTICLE DETAILS 

TITLE (PROVISIONAL) Cohort Profile: Systemic Lupus Erythematosus in Sweden: The 

Swedish Lupus Linkage (SLINK) cohort 

AUTHORS Simard, Julia; Arkema, Elizabeth 

 

VERSION 1 - REVIEW 

REVIEWER Ricard Cervera 
Department of Autoimmune Diseases  
Hospital Clínic  
Barcelona, Catalonia, Spain 

REVIEW RETURNED 15-May-2015 

 

GENERAL COMMENTS This is an interesting preliminary report of a cohort profile of patients 
with systemic lupus erythematosus in Sweden: The Swedish Lupus 
Linkage (SLINK) cohort. The study was well designed, the findings 
to date are promising, the future plans seem feasible and the 
manuscript is well written, thus deserving publication in its present 
form.  

 

REVIEWER Ola Nived 
Dept of Rheumatology, University Hospital, Lund, Sweden 

REVIEW RETURNED 19-May-2015 

 

GENERAL COMMENTS In this report of”The Swedish Lupus Linkage cohort” the aims of 
linking different registries in Sweden are described. The results 
gathered so far are not given in this paper, but rather published in 
original papers, in the reference list. The paper ends up in a kind of 
advertisement to attract others to cooperate with good scientific 
questions.  
I have a few questions and comments:  
1. It is true that the Scandinavian registries offer excellent 
opportunities for epidemiological research, but the validity of in data 
is of course crucial. In the methodology described the multiple 
occurrence of SLE diagnosis in the ICD codes is accepted as a 
possible SLE. I would like a description of the validation of the 
diagnosis, when using this algorithm. In my experience about 25% 
are positively misclassified with ICD and another 25% are negatively 
misclassified (e.g. pericarditis, glomerulonephritis etc. without SLE 
mentioned.)  
2. The previously published data with this methodology with local 
differences over Sweden underlines my above comment. When 
studying diagnostic validated cohorts in five university units, we have 
found no such differences in regions from the far north to the south 
of Sweden (publication pending). Are the geographical pattern of 
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ICD diagnosis of SLE a reflection of where SLE interested doctors 
are located?  
3. With proper validation of in data, the described linkage could be a 
powerful resource of great value. 

 

REVIEWER Örjan Dahlström 
Institution for Behavioural Sciences and Learning, Linköping 
University, Linköping, Sweden 

REVIEW RETURNED 30-May-2015 

 

GENERAL COMMENTS This is a cohort profile study describing a Swedish cohort of 
individuals with (possible?) SLE and matched comparators from the 
general population to serve as controls. The Swedish healthcare 
system offers a favourable condition for these kinds of study setups, 
and this study design offers a base for several important research 
questions to be answered within SLE research. The manuscript is 
well written, relevant, and could be published with some minor 
revisions made.  
 
Title: Ok  
 
Abstract: Ok  
 
Introduction: Page 3, line 4-5: ‘Females are more likely to be 
diagnosed with SLE, particularly during their childbearing years’. 
This statement is actually contradicted by a robust study from Lund, 
Sweden, which demonstrated that the age-related incidence of SLE 
has a peak at 65–74 years of age both for men and women (Ståhl-
Hallengren C, et al. J Rheumatol 2000;27:685). Can the authors 
rephrase or motivate their claim?  
 
Cohort description:  
Page 4, line 15-16: ‘A small percentage of individuals opt to 
purchase and use private insurance...’. Can the authors give an 
estimate of this percentage?  
 
Page 5, lines 26-29: ‘Each SLE case was matched to…’. Should it 
say ‘Each possible SLE case was matched to…’? Authors should 
make sure that the terms ‘SLE cases’ or ‘possible SLE cases’ are 
correctly used throughout the manuscript to avoid misinterpretations.  
 
Can the authors give at least an estimate of the proportion of 
‘established SLE cases’ among the ‘possible SLE cases’?  
 
The missing data for each variable of interest is not reported, but 
that would be to ask for too much given the amount of variables 
available in the several registers included. It would, however, be of 
interest if the authors could give an estimate of how sparse the data 
(at least over the potentially most relevant variables) in the different 
registers are.  
 
Findings to date: Ok  
 
Strengths and limitations: Ok  
 
Collaboration: One thing that is not described in the manuscript, and 
may be a potential restriction for data access and reuse, is the 
ethics. Is there an ethical approval for combining the registers? For 

 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-2015-008259 on 14 A

ugust 2015. D
ow

nloaded from
 

http://bmjopen.bmj.com/


those with and/or for those without asterisks (*) (pages 7-9)? It is 
also not clear if those registers marked with asterisks are registers 
that potentially can be included or if they are registers that will be 
included. Both of these issues should be clarified in the manuscript.  
 
Further details: Page 10, lines 5-8: The heading ‘Further details’ is 
stand-alone. Is it misplaced? Are some information missing for this 
section? 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

R1.1 This is an interesting preliminary report of a cohort profile of patients with systemic lupus 

erythematosus in Sweden: The Swedish Lupus Linkage (SLINK) cohort. The study was well 

designed, the findings to date are promising, the future plans seem feasible and the manuscript is well 

written, thus deserving publication in its present form.  

 

Thank you for the positive feedback. We are glad that you found this work both interesting in its 

present form and with regards to the future plans.  

 

Reviewer: 2  

R2.1 The Swedish Lupus Linkage cohort” the aims of linking different registries in Sweden are 

described. The results gathered so far are not given in this paper, but rather published in original 

papers, in the reference list. The paper ends up in a kind of advertisement to attract others to 

cooperate with good scientific questions.  

 

Yes, this is exactly right and a bit new to us. Our understanding is that the Cohort Profile is meant to 

describe what data are available, provide some background about them, and also advertise to others 

possible collaborators. Per the instructions we have not highlighted the specific studies that have 

been born out of this linkage/cohort, but rather provide a foundation for people to understand what we 

have and what may be possible.  

 

I have a few questions and comments:  

R2. 2 It is true that the Scandinavian registries offer excellent opportunities for epidemiological 

research, but the validity of in data is of course crucial. In the methodology described the multiple 

occurrence of SLE diagnosis in the ICD codes is accepted as a possible SLE. I would like a 

description of the validation of the diagnosis, when using this algorithm. In my experience about 25% 

are positively misclassified with ICD and another 25% are negatively misclassified (e.g. pericarditis, 

glomerulonephritis etc. without SLE mentioned.)  

 

We agree very much that a proper validation study will only strengthen this cohort and are pleased to 

report that such a validation is currently underway. Some small nested case-control studies relying on 

a single inpatient visit demonstrated that a single ICD coded hospitalization in the inpatient 

component of the National Patient Register had poor positive predictive value. There is also anecdotal 

evidence supporting the notion that identification of SLE in these registers may be poor, however less 

well documented published studies. In a previous version of this linkage we had access to 

approximately 1000 well-characterized clinically confirmed cases from four rheumatology 

clinics/departments in Sweden, in combination with these register-identified cases and population-

based comparators from the general population. In a companion piece that is currently under review, 

we used the confirmed cases as a gold standard and implemented data mining techniques to guide a 

classification algorithm that would split the confirmed cases from the non-cases. We also assessed 

predictive values for commonly used definitions and found that generally these all performed quite 

well. Although this work provides face validity to identification of lupus cases in these registers 
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employing algorithms (for example at least two SLE coded visits on two separate days with at least 

one code from a specialist such as a rheumatologist), it is not a formal validation. Hence our ongoing 

effort (we are just beginning the second phase of this) to complete a formal medical record review 

validation study that will test a number of our algorithms.  

 

All of this is to say that we clearly share this concern and are using multiple analytic approaches to try 

to address this limitation as best we can. We do discuss this limitation in the “Strengths and 

limitations” section of our manuscript but have made some revisions to the manuscript to address 

these concerns further. On page 5 we added “Defining SLE with at least two ICD-coded visits is 

preferable and consistent with what others have done to reduce misclassification and increase 

comparability.”  

 

R2.3 The previously published data with this methodology with local differences over Sweden 

underlines my above comment. When studying diagnostic validated cohorts in five university units, we 

have found no such differences in regions from the far north to the south of Sweden (publication 

pending). Are the geographical pattern of ICD diagnosis of SLE a reflection of where SLE interested 

doctors are located?  

 

This is a very good question and one that we tried to tease apart in the publication that you are 

referring to. Unfortunately when we accounted for density of rheumatologists as a proxy for SLE-

interested doctors, it did not explain the geographic variation that we observed (however our measure 

may have been imperfect and there could have been some residual confounding). That work aimed at 

getting a picture of SLE in Sweden and therefore used the same definition for every county in the 

country. We anticipate that when looking at the entire population (as is represented by the Patient 

Register) one might see differences when comparing to validated cohorts within academic 

rheumatology centers.  

 

 

R2.4 With proper validation of in data, the described linkage could be a powerful resource of great 

value.  

 

We agree and are working as quickly as possible to complete the more traditional validation study.  

 

 

Reviewer: 3  

R3.1 This is a cohort profile study describing a Swedish cohort of individuals with (possible?) SLE and 

matched comparators from the general population to serve as controls. The Swedish healthcare 

system offers a favourable condition for these kinds of study setups, and this study design offers a 

base for several important research questions to be answered within SLE research. The manuscript is 

well written, relevant, and could be published with some minor revisions made.  

 

Thank you for your positive feedback.  

 

 

R3.2 Introduction: Page 3, line 4-5: ‘Females are more likely to be diagnosed with SLE, particularly 

during their childbearing years’. This statement is actually contradicted by a robust study from Lund, 

Sweden, which demonstrated that the age-related incidence of SLE has a peak at 65–74 years of age 

both for men and women (Ståhl-Hallengren C, et al. J Rheumatol 2000;27:685). Can the authors 

rephrase or motivate their claim?  

 

Thank you for bringing this to our attention. We agree that the wording of this was a little inconsistent 

with the study that you reference by Ståhl-Hallengren and colleagues. The intention was to express 
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that the female predominance is most prominent during childbearing years (i.e. the female to male 

ratio is highest at this time) not necessarily that the incidence is highest during that time. The 

sentence, as it was originally written, did not articulate this. We have modified the sentence 

accordingly and hope that this change makes this more clear now: Females are more likely to be 

diagnosed with SLE, and the female predominance is most pronounced during their childbearing 

years.  

 

 

Cohort description:  

R3.3 Page 4, line 15-16: ‘A small percentage of individuals opt to purchase and use private 

insurance...’. Can the authors give an estimate of this percentage?  

 

According to the news, this proportion is growing but is still relatively small (although we could not 

identify a formal scientific report to cite). We have revised this statement to take this change into 

account.  

“A small percentage of individuals opt to purchase and use private insurance, although this number 

may be growing; therefore individuals seeking their care exclusively in the private setting using private 

insurance may be missed.”  

 

R3.4 Page 5, lines 26-29: ‘Each SLE case was matched to…’. Should it say ‘Each possible SLE case 

was matched to…’? Authors should make sure that the terms ‘SLE cases’ or ‘possible SLE cases’ are 

correctly used throughout the manuscript to avoid misinterpretations.  

 

Yes, we have made adjustments to the labels and language throughout.  

 

R3.5 Can the authors give at least an estimate of the proportion of ‘established SLE cases’ among the 

‘possible SLE cases’?  

 

We agree that having a sense of what proportion of these possible cases are “valid” or “established” 

would be helpful however we are currently working on a traditional validation study to determine this. 

As we describe in response to one of reviewer 2’s comments, we currently have a piece under review 

using data mining and classification methods to electronically phenotype SLE in the register data. 

This work takes an informatics approach to identification of cases in the register data and used nearly 

1000 clinically confirmed cases from four academic rheumatology centers to serve as the gold 

standard. Using multiple mining techniques and some “common sense” definitions previously 

employed by others in the literature, we found that requiring at least two SLE coded discharges from 

the National Patient Register and/or incorporating diagnoses from the outpatient component yielded 

very good initial results. We would refer to the 2014 published prevalence paper on this topic to see 

how the prevalence changes as a function of how many criteria we require for someone to be 

classified as an SLE case. There we compared the prevalence of register-based definitions ranging 

from a very lenient single ICD coded interaction in the National Patient Register to a stricter definition 

requiring multiple visits, with at least one diagnosis discharge code from a specialist who diagnosis, 

treats, or manages SLE patients, and a recent prescription dispensing for a medication often used in 

SLE. We have added a single sentence to the “Findings to date” section where that study is briefly 

discussed:  

 

“Register-based prevalence ranged from 85 per 100,000 people for the least strict definition (one ICD 

coded visit) to 46 per 100,000 for the most strict definition (at least two ICD coded visits, at least one 

ICD code from a specialist, and at least one dispensing of a prescription used in SLE).”  

 

 

R3.6 The missing data for each variable of interest is not reported, but that would be to ask for too 
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much given the amount of variables available in the several registers included. It would, however, be 

of interest if the authors could give an estimate of how sparse the data (at least over the potentially 

most relevant variables) in the different registers are.  

 

We have attempted to do this in the details that we provide about the specific registers. For example 

we describe the addition of the Basal Cell Cancer Register in 2004 because these cancers were not 

routinely reported in the traditional cancer register before that time, and that nicotine use is not 

available for the entire duration of the Medical Birth Register. We agree that understanding the extent 

of missingness is critical in analyses and how one accounts for it in statistical analyses is also very 

important. It is something that we intend, using this cohort, to address in each of our specific 

analyses, because the amount of missing data is specific to each register used. However, as the 

reviewer points out, it isn’t very practical to go over this completely for all of the data from each 

register. The most important missingness that we consider at this time is that of the National Patient 

Register, as it is the foundation of our case population. We refer to the paper by Ludvigsson and 

colleagues where using an external review they confirmed the previous finding that between 85% and 

95% of diagnoses in the inpatient component were valid. [1] We have added a citation to this 

reference in our revision and added a statement about the validity.:  

 

“A recent study confirmed that on average 85-95% of diagnoses in the inpatient register were valid.2 “  

 

R3.7 Collaboration: One thing that is not described in the manuscript, and may be a potential 

restriction for data access and reuse, is the ethics. Is there an ethical approval for combining the 

registers? For those with and/or for those without asterisks (*) (pages 7-9)? It is also not clear if those 

registers marked with asterisks are registers that potentially can be included or if they are registers 

that will be included. Both of these issues should be clarified in the manuscript.  

 

We have added the following text to page 7 to confirm that we do, in fact, have ethical board 

permission for this entire linkage. “Approval for this entire linkage has been provided by the local 

ethics board at the Karolinska Institute.”  

 

Page 7 also explains what the asterisk is for: “The entire study population has been (or soon will be 

for those marked with an asterisk (*)) linked to the registers described below prospectively and 

retrospectively when possible”  

 

R3.8 Further details: Page 10, lines 5-8: The heading ‘Further details’ is stand-alone. Is it misplaced? 

Are some information missing for this section?  

 

This was a suggested subheading but as it did not contain anything we opted to remove it. Thank you 

for calling our attention to this.  

 

1. Ludvigsson JF, Andersson E, Ekbom A, et al. External review and validation of the Swedish 

national inpatient register. BMC public health 2011;11:450 doi: 10.1186/1471-2458-11-450[published 

Online First: Epub Date]| 

VERSION 2 – REVIEW 

REVIEWER Ola Nived 
Dept of Rheumatology, Institution of Clinical sciences, Lund, Lund 
University, Sweden. 

REVIEW RETURNED 25-Jun-2015 

 

GENERAL COMMENTS Thank you for extensive answers to my queries. I am now satisfied.  
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REVIEWER Örjan Dahlström 
Department of Behavioural Sciences and Learning, Linköping 
University, Sweden 

REVIEW RETURNED 26-Jun-2015 

 

GENERAL COMMENTS I think the authors have made a good job responding to the 
questions from reviewers. Changes have been made accordingly.  
The manuscript deserves publication in its present form.  
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