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BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   
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VERSION 1 - REVIEW 

REVIEWER Jonathan Silverberg 
Northwestern University Feinberg School of Medicine  
United States 
 
I have published most of the extant body of literature on AD and CV 
risk. I also already published a manuscript demonstrating higher 
rates of MI in 3 separate cohorts (Silverberg JI. Allergy, 2015) 

REVIEW RETURNED 22-Mar-2016 

 

GENERAL COMMENTS This is a well-written manuscript about the association between 
atopic dermatitis and myocardial infarction. There are several novel 
data points, though several issues need to be addressed.  
 
Major:  
This is not the first manuscript to show higher rates of MI. I 
published a manuscript in Allergy in 2015 demonstrating higher rates 
of (self-reported) MI in 3 separate US cohorts.  
It does not appear that statistical interactions were tested in the 
models.  
The authors should specify how birth year, educational level and all 
other variables were analyzed (what were the response options).  
There are many other potential confounding factors, including 
alcohol consumption, cigarette smoking, etc. that could be controlled 
for. I would encourage the authors to attempt controlling for any 
additional such risk factors if the data are available. The reviewers 
should mention in the discussion section that there is potential for 
residual confounding. Additionally, why didnt the models control for 
race, household income?  
I have reservations about the use of ICD10 codes for identifying AD. 
At a recent meeting of the International Eczema Council, data were 
presented that challenge the validity of ICD codes for AD, even with 
multiple occurrences at different encounters. The problem arises 
from the lay term eczema being associated with a different ICD10 
code in most EHRs and also being the most commonly used code. I 
am not sure if this AD group is truly representative of all AD patients 
or represents a severe subset.  
I am especially concerned about 63% of the AD cohort having adult 
onset disease and the sensitivity analyses showing that MI was only 
associated with AD diagnosed after age 20 years. This is 
challenging for several reasons. First, the age of diagnosis may not 
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be meaningful since you dont have outpatient data pre-1995. It is 
quite possible these patients were diagnosed earlier (pre-1995). 
Second, most cases of AD are thought to start in childhood. Adult 
onset AD is controversial at best and may represent an entirely 
different disease than childhood onset AD. Third, the ones 
diagnosed at ages 0-19 should have been followed longer than the 
ones diagnosed at older ages. If the age of onset is not correct, then 
the entire proportional hazards models are invalid. The authors 
would best limit their analyses to patients with complete data post-
1995, though I recognize that the likelihood of CV event will 
decrease a lot.  
I appreciate that obesity may be in the causal pathway and therefore 
not included in models. If so, why was stroke and other CV risk 
included when they are inherently related to obesity and logically are 
just as much in the causal pathway?  
The authors did not appear to control for asthma and hay fever in 
the models. It is well established that AD is associated with these 
disorders. These disorders in turn have been shown to be 
associated with increased cardiovascular risk.  
The frequency of MI should be presented in the text.  
Despite there being large numbers of subjects in the study, there 
appear to only have been 29 cases of MI in the AD group, which is 
fairly low.  
No information is presented on missing values.  
How were missing data addressed?  
 
Minor:  
Some studies have shown directionality between AD and obesity.  

 

REVIEWER Matthew Grainge 
University of Nottingham, United Kingdom 

REVIEW RETURNED 06-Apr-2016 

 

GENERAL COMMENTS In this paper Lindorff Riis and colleagues used linked Danish 
healthcare data to quantify the magnitude of the relationship 
between a hospital diagnosis of atopic dermatitis and subsequent 
MI. The authors provide important data which given the magnitude 
of the finding could help inform cardiovascular preventive strategies 
in this particular group of patients. However, more information is 
required in several areas to help readers to be able to fully interpret 
both the results and the implications of these.  
 
1. No data were cited on how often (as a percentage) patients with 
AD are admitted to hospital. Such knowledge would aid speculation 
as to whether these findings can be generalised to milder cases of 
AD for which admission to hospital is not needed.  
 
2. Information on the age distribution of cases is difficult to glean 
from table 1. The mean/median age at diagnosis (with appropriate 
measures of dispersion) would be informative or alternatively the % 
of cases in 10-year age bands.  
 
3. It is stated that a strength of this research is that follow-up is 
available for more than 30-years, however cases diagnosed in 2012 
would contribute very limited follow-up. Could the authors therefore 
provide data on average follow-up available and whether this differs 
between the AD cohort and controls? The average age at MI 
diagnosis in both groups would also be informative. It may be that 
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some patients were contributing all of their follow-up at ages where 
the incidence of MI is very low.  
 
4. Some of the key conclusions relating to drug use were based on 
data which were only available from 1995 onwards. Please confirm 
whether all AD cases and controls contributed to this analysis and 
whether follow-up started from 1995 for patients diagnosed before 
then, or were these cases excluded completely?  
 
5. The potential for residual confounding was acknowledged but 
given the magnitude of the effect sizes observed this merits further 
discussion. For instance many factors including alcohol, exercise, 
family history and more accurate levels of blood pressure and 
cholesterol are all known to influence CHD risk. This should be 
discussed further.  
 
6. The lack of data on smoking was also cited as a limitation. Could 
the authors cite any data available on whether people with a 
diagnosis of AD are more or less likely to be cigarette smokers than 
those who do not?  
 
7. Different HRs were provided for patients in need of systemic 
treatment (HR 5.3) and those without (HR 2.7). Please provide the 
overall HR post 1996 to help place these results in context. Also, 
was a test for interaction carried out? The CIs overlap and the 
difference could just be due to chance (statistical error).  
 
8. The HRs changed quite considerably after multivariable 
adjustment (especially for females). Could the authors state explicitly 
whether any of the variables adjusted for in Table 2 accounted for a 
large proportion of the overall change in HR by themselves?  
 
9. It is stated in the data analysis section that additional regression 
models after 1996 allowed for covariates on drug use from the 
DNPD. However, it is not clear what these covariates were other 
than the variable on need for systemic treatment which was 
considered in a sub-group analysis (effect modifier). 

 

REVIEWER Zelma C Chiesa Fuxench 
University of Pennsylvania Perelman School of Medicine 
Department of Dermatology; United States of America 

REVIEW RETURNED 18-Apr-2016 

 

GENERAL COMMENTS Thank you to the editor for allowing me the opportunity to review this 
work. I would like to first congratulate the authors for their interest in 
this topic and in proving information that is critical to helping us 
understand the systemic ramifications of this disease. Please see 
below for my comments/suggestion with regards to improving this 
manuscript:  
 
1) Page 6 Line 10: "For each patient with AD, we identified 10 
individuals from the general population, matched for sex and birth-
year..." I agree with you that matching on birth year is probably 
important as this would serve to make sure patients where being 
followed during a similar time period. However, in your fully adjusted 
models you included birth-year category. Are there any concerns her 
for adjusting on a variable you already matched on?  
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2) Page 5, Line 19: Although presented in the appendix section, I 
would consider adding here the codes used to select AD cases and 
the outcome of interest (MI).  
 
3) Covariates section: Did you consider adjusting for the use of 
medications which are known to be cardioprotective (i.e. lipid 
lowering medications, oral antihypertensive medications, etc.)? What 
about adjusting for chronic use of corticosteroids as it has been 
shown that chronic use of these medications can results in 
dyslipidemia and hypertension and hence increase cardiovascular 
disease?  
 
4) In the results section, I would consider including a table with 
length of follow-up time (person years), number of outcomes 
observed and incidence/per person years. This information is critical 
to understanding the models and inclusion of variables as 
confounders within the model.  
 
5) Where any sample size calculations done? How as the size of the 
cohort determined?  
 
6) Would consider adding additional information in the Data analysis 
section on how the models were built. For example, were covariates 
selected using a purposeful selection approach? Where they 
included in the model due to statistical significance or because they 
met a predetermined cut-off point?  
 
Thank you again for the opportunity to review this work and I look 
forward to a future discussion. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Jonathan Silverberg  

Institution and Country: Northwestern University Feinberg School of Medicine, United States 

Competing Interests: I have published most of the extant body of literature on AD and CV risk. I also 

already published a manuscript demonstrating higher rates of MI in 3 separate cohorts (Silverberg JI. 

Allergy, 2015)  

 

This is a well-written manuscript about the association between atopic dermatitis and myocardial 

infarction. There are several novel data points, though several issues need to be addressed.  

 

Major:  

This is not the first manuscript to show higher rates of MI. I published a manuscript in Allergy in 2015 

demonstrating higher rates of (self-reported) MI in 3 separate US cohorts.  

 

Response: The reference has been added to the introduction and discussion. Furthermore, after 

submitting this manuscript a letter was published in Journal of Allergy and Clinical Immunology, 

reporting increased MI risk in AD patients diagnosed after 15 years of age. This letter is now also 

referred to in the introduction and discussion.  

 

It does not appear that statistical interactions were tested in the models.  

 

Response: Interactions between the exposure, AD, and all covariates included in the models were 

tested and found statistically non-significant. Furthermore, we presented HRs stratified on sex.  
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The authors should specify how birth year, educational level and all other variables were analyzed 

(what were the response options).  

 

Response: There were no response options. Data were obtained from population-based, nationwide 

public registries. Thus, data were not self-reported.  

 

There are many other potential confounding factors, including alcohol consumption, cigarette 

smoking, etc. that could be controlled for. I would encourage the authors to attempt controlling for any 

additional such risk factors if the data are available. The reviewers should mention in the discussion 

section that there is potential for residual confounding. Additionally, why didnt the models control for 

race, household income?  

 

Response: We have stressed in the discussion the potential for confounding from unmeasured 

covariates in this observational study.  

 

 

I have reservations about the use of ICD10 codes for identifying AD. At a recent meeting of the 

International Eczema Council, data were presented that challenge the validity of ICD codes for AD, 

even with multiple occurrences at different encounters. The problem arises from the lay term eczema 

being associated with a different ICD10 code in most EHRs and also being the most commonly used 

code. I am not sure if this AD group is truly representative of all AD patients or represents a severe 

subset.  

 

Response: Validity of coding is a central issue. We do not at this point have access to any formal 

studies of the validity of AD diagnoses in the Danish National Registry of Patients. However, we do 

find it reassuring that restriction of the outcome definition to occurrences of two separate hospital 

contacts with AD as the primary diagnosis did not change the results. Nor did restriction to those AD 

patients filling prescriptions for AD related medication. However, we do agree that generalization to all 

AD patients may not be justified based on these data. We therefore use the term “Hospital-diagnosed 

AD” in title, conclusion of abstract, and main conclusion.  

 

I am especially concerned about 63% of the AD cohort having adult onset disease and the sensitivity 

analyses showing that MI was only associated with AD diagnosed after age 20 years. This is 

challenging for several reasons. First, the age of diagnosis may not be meaningful since you dont 

have outpatient data pre-1995. It is quite possible these patients were diagnosed earlier (pre-1995). 

Second, most cases of AD are thought to start in childhood. Adult onset AD is controversial at best 

and may represent an entirely different disease than childhood onset AD. Third, the ones diagnosed 

at ages 0-19 should have been followed longer than the ones diagnosed at older ages. If the age of 

onset is not correct, then the entire proportional hazards models are invalid.  

 

Response: The analyses did not show that MI was only associated with AD diagnosed after age 20 

years. The adjusted HR for those diagnosed before 20 years of age was 2.45 (0.93, 6.50) and the HR 

for those diagnosed at age 20 or older was 3.45 (2.29, 5.19). These point estimates (2.45 and 3.45) 

do not vary substantially, nor are they statistically significantly different. The dates of AD diagnosis are 

available all the way back to 1977, although before 1995, they will primarily be based on inpatient 

admissions. After 1995 both inpatients admissions and outpatient contacts are recorded in the Danish 

National Registry of Patients. Indeed, we expect that most of the patients with first time AD diagnoses 

in adulthood, according to the Danish National Registry of Patients will in fact have had AD since 

childhood. However, this potential inclusion of prevalent rather than incident AD diagnoses will have 

left the hazard ratios conservative, as those with MIs occurring before the AD diagnosis date were 

excluded. Those diagnosed at ages 0-19 were followed for as long time as those diagnosed at older 

ages, i.e. until 1 January 2013. Obviously, they did not reach the same age during follow-up as those 
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diagnosed at older ages, however, the point remains that these patients’ MI risk was elevated as 

compared with an age and gender matched general population cohort.  

 

The authors would best limit their analyses to patients with complete data post-1995, though I 

recognize that the likelihood of CV event will decrease a lot.  

 

Response: We believe the follow-up of patients diagnosed from 1977 to 1994 adds substantially to 

current evidence.  

 

I appreciate that obesity may be in the causal pathway and therefore not included in models. If so, 

why was stroke and other CV risk included when they are inherently related to obesity and logically 

are just as much in the causal pathway?  

 

Response: We have revised the discussion to address this very valid argument.  

 

The authors did not appear to control for asthma and hay fever in the models. It is well established 

that AD is associated with these disorders. These disorders in turn have been shown to be associated 

with increased cardiovascular risk.  

 

Response: We did present separate hazard ratios according to presence of asthma and hay fever 

hospital diagnoses or not.  

 

The frequency of MI should be presented in the text.  

Despite there being large numbers of subjects in the study, there appear to only have been 29 cases 

of MI in the AD group, which is fairly low.  

 

Response: Numbers were added.  

 

No information is presented on missing values.  

How were missing data addressed?  

 

Response: There were no missing data on sex, birth year or date of AD diagnosis. As presented in 

table 2, data on educational level were missing in 1-2% of subjects. Hazard ratios adjusted for 

educational level, were based on subjects with complete data. For all other variables on prescriptions 

and diagnoses, “missing” data were interpreted as lacking occurrence of the given diagnosis or 

prescription filling.  

 

Minor:  

Some studies have shown directionality between AD and obesity.  

 

Response: OK.  

 

 

Reviewer: 2  

Reviewer Name: Matthew Grainge  

Institution and Country: University of Nottingham, United Kingdom Competing Interests: None 

declared  

 

In this paper Lindorff Riis and colleagues used linked Danish healthcare data to quantify the 

magnitude of the relationship between a hospital diagnosis of atopic dermatitis and subsequent MI. 

The authors provide important data which given the magnitude of the finding could help inform 

cardiovascular preventive strategies in this particular group of patients. However, more information is 
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required in several areas to help readers to be able to fully interpret both the results and the 

implications of these.  

 

1. No data were cited on how often (as a percentage) patients with AD are admitted to hospital. Such 

knowledge would aid speculation as to whether these findings can be generalised to milder cases of 

AD for which admission to hospital is not needed.  

 

Response: We added a reference to a Danish study from 2005, indicating that during the 1980s and 

1990s only about 2% of individuals with AD were hospitalized. However, the study did not report on 

those seen in outpatient clinics, whom are also included in this study. Still, as also stated in the 

discussion, the results may not be generalizable to individuals with mild AD treated by primary care 

physicians  

 

 

2. Information on the age distribution of cases is difficult to glean from table 1. The mean/median age 

at diagnosis (with appropriate measures of dispersion) would be informative or alternatively the % of 

cases in 10-year age bands.  

 

Response: We revised table 1 to include 10-year age bands.  

 

3. It is stated that a strength of this research is that follow-up is available for more than 30-years, 

however cases diagnosed in 2012 would contribute very limited follow-up. Could the authors therefore 

provide data on average follow-up available and whether this differs between the AD cohort and 

controls? The average age at MI diagnosis in both groups would also be informative. It may be that 

some patients were contributing all of their follow-up at ages where the incidence of MI is very low.  

 

Response: The data were added to the results section.  

 

4. Some of the key conclusions relating to drug use were based on data which were only available 

from 1995 onwards. Please confirm whether all AD cases and controls contributed to this analysis 

and whether follow-up started from 1995 for patients diagnosed before then, or were these cases 

excluded completely?  

 

Response: Correct, all AD patients and controls at risk of incident MI after 1995 contributed to this 

analysis. Thus, follow-up started from 1995, and patients diagnosed before then, and their 

corresponding matched controls, who did not have an MI before 1995 contributed time at risk from 

1995 onwards.  

 

5. The potential for residual confounding was acknowledged but given the magnitude of the effect 

sizes observed this merits further discussion. For instance many factors including alcohol, exercise, 

family history and more accurate levels of blood pressure and cholesterol are all known to influence 

CHD risk. This should be discussed further.  

 

Response: We have added further discussion regarding unmeasured confounders and potential 

intermediate steps between AD and MI.  

 

6. The lack of data on smoking was also cited as a limitation. Could the authors cite any data 

available on whether people with a diagnosis of AD are more or less likely to be cigarette smokers 

than those who do not?  

 

Response: We added a reference to the discussion to the data published by Silverberg et al, 

indicating an increased prevalence of smoking in the adult AD population.  
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7. Different HRs were provided for patients in need of systemic treatment (HR 5.3) and those without 

(HR 2.7). Please provide the overall HR post 1996 to help place these results in context. Also, was a 

test for interaction carried out? The CIs overlap and the difference could just be due to chance 

(statistical error).  

 

Response: We added the crude and adjusted overall HRs to the result section. After correction of the 

definition of covariates indicating a history of cardiovascular risk factors (as described below), we 

found no statistically significant variation of the HRs according to use of systemic AD treatment (point 

estimate of each HR is included in the other HR’s confidence interval). We have revised the 

discussion accordingly.  

 

8. The HRs changed quite considerably after multivariable adjustment (especially for females). Could 

the authors state explicitly whether any of the variables adjusted for in Table 2 accounted for a large 

proportion of the overall change in HR by themselves?  

 

Response: Going through the syntax again we regrettably found an error in the specification of the 

variables indicating a history of cardiovascular risk factors. By mistake, these variables indicated all 

diagnoses of diabetes, hypertension, hyperlipidemia, or stroke occurring during follow-up in the 

comparison cohort – and not just those occurring before start of follow-up, as intended. After 

correction, the proportion of controls with a history of these risk factors decreased and the adjusted 

HRs were much closer to the crude HRs. We apologize for this mistake. However, our overall 

interpretations and conclusions based on the revised results are unaltered.  

 

9. It is stated in the data analysis section that additional regression models after 1996 allowed for 

covariates on drug use from the DNPD. However, it is not clear what these covariates were other than 

the variable on need for systemic treatment which was considered in a sub-group analysis (effect 

modifier).  

 

Response: We have clarified the description of subgroup analyses in the methods sections.  

 

 

Reviewer: 3  

Reviewer Name: Zelma C Chiesa Fuxench  

Institution and Country: University of Pennsylvania Perelman School of Medicine Department of 

Dermatology; United States of America Competing Interests: None declared  

 

Thank you to the editor for allowing me the opportunity to review this work. I would like to first 

congratulate the authors for their interest in this topic and in proving information that is critical to 

helping us understand the systemic ramifications of this disease. Please see below for my 

comments/suggestion with regards to improving this manuscript:  

 

1) Page 6 Line 10: "For each patient with AD, we identified 10 individuals from the general population, 

matched for sex and birth-year..." I agree with you that matching on birth year is probably important as 

this would serve to make sure patients where being followed during a similar time period. However, in 

your fully adjusted models you included birth-year category. Are there any concerns her for adjusting 

on a variable you already matched on?  

 

Response: Matching on birth-year ensures that the AD and control cohorts are balanced with regard 

to birth-year at the start of follow-up. However, as censoring, death, or MI may occur at different rates 

in the cohorts this balance may shift, and therefore we prefer to adjust for the matching variables as 

well in the regression models to maintain control of potential confounding from these variables 
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throughout the entire follow-up period.  

 

2) Page 5, Line 19: Although presented in the appendix section, I would consider adding here the 

codes used to select AD cases and the outcome of interest (MI).  

 

Response: We prefer to have the codes in the appendix.  

 

3) Covariates section: Did you consider adjusting for the use of medications which are known to be 

cardioprotective (i.e. lipid lowering medications, oral antihypertensive medications, etc.)? What about 

adjusting for chronic use of corticosteroids as it has been shown that chronic use of these 

medications can results in dyslipidemia and hypertension and hence increase cardiovascular 

disease?  

 

Response: We prefer not to adjust for covariates, such as corticosteroid use, that may be 

intermediate steps in a potential causal pathway from AD to MI, as it would lead us to underestimate 

the impact that AD may have on MI risk. With regard to cardioprotective drugs, we only had 

information on these drugs from 1995 onwards. This hampered identification of drug use before AD 

hospital diagnosis. This would also result in a model that may include adjustment for conditions, or 

drug indications, that may be in the pathway from AD to MI. Based on the follow-up provided by the 

existing data, we preferred to adjust for conditions that we were able to identify all the way back to 

1977, when the DNRP was established. However, we expect many of the AD patients presenting at 

hospital as adults to have had AD since childhood. Thus, even with this approach we may still have 

adjusted for intermediate steps. We have added further discussion to the manuscript on this issue.  

 

4) In the results section, I would consider including a table with length of follow-up time (person 

years), number of outcomes observed and incidence/per person years. This information is critical to 

understanding the models and inclusion of variables as confounders within the model.  

 

Response: The information has been added to the results section.  

 

5) Where any sample size calculations done? How as the size of the cohort determined?  

 

Response: This was the largest cohort available with this long follow-up.  

 

6) Would consider adding additional information in the Data analysis section on how the models were 

built. For example, were covariates selected using a purposeful selection approach? Where they 

included in the model due to statistical significance or because they met a predetermined cut-off 

point?  

 

Response: As we were not establishing a prediction model, we based the covariate selection on 

considerations concerning associations with MI risk and potential for the covariates to be in the causal 

pathway from AD to MI.  

 

Thank you again for the opportunity to review this work and I look forward to a future discussion.  

 

Response: Thank you for great comments. 

VERSION 2 – REVIEW 

REVIEWER Jonathan Silverberg 
Northwestern University Feinberg School of Medicine 
 
I have published most of the extant body of literature on AD and CV 
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risk. I also already published a manuscript demonstrating higher 
rates of MI in 3 separate cohorts (Silverberg JI. Allergy, 2015) 

REVIEW RETURNED 01-Jun-2016 

 

GENERAL COMMENTS "Original comment: It does not appear that statistical interactions 
were tested in the models.  
Response: Interactions between the exposure, AD, and all 
covariates included in the models were tested and found statistically 
non-significant. Furthermore, we presented HRs stratified on sex."  
This should be added to the manuscript.  
 
"Original comment: The authors should specify how birth year, 
educational level and all other variables were analyzed (what were 
the response options).  
Response: There were no response options. Data were obtained 
from population-based, nationwide public registries. Thus, data were 
not self-reported."  
How to did you address these variables - continuous, categorical, 
etc? How were the variables structured or formatted? What were the 
different levels for each of the variables?  
 
Why didnt the models control for race, household income?  
 
Restricting analyses to patients with 2 or more diagnoses does not 
automatically improve validity. It may be that no matter how many 
times it occurs, it is still wrong / misclassified. You should directly 
state that the lack of validation of the ICD code is a limitation.  
 
"Original comment: I am especially concerned about 63% of the AD 
cohort having adult onset disease and the sensitivity analyses 
showing that MI was only associated with AD diagnosed after age 
20 years.  
This is challenging for several reasons. First, the age of diagnosis 
may not be meaningful since you dont have outpatient data pre-
1995. It is quite possible these patients were diagnosed earlier (pre-
1995).  
Second, most cases of AD are thought to start in childhood. Adult 
onset AD is controversial at best and may represent an entirely 
different disease than childhood onset AD.  
Third, the ones diagnosed at ages 0-19 should have been followed 
longer than the ones diagnosed at older ages. If the age of onset is 
not correct, then the entire proportional hazards models are invalid.  
Response: The analyses did not show that MI was only associated 
with AD diagnosed after age 20 years. The adjusted HR for those 
diagnosed before 20 years of age was 2.45 (0.93, 6.50) and the HR 
for those diagnosed at  
age 20 or older was 3.45 (2.29, 5.19). These point estimates (2.45 
and 3.45) do not vary substantially, nor are they statistically 
significantly different. The dates of AD diagnosis are available all the 
way back to 1977,  
although before 1995, they will primarily be based on inpatient 
admissions. After 1995 both inpatients admissions and outpatient 
contacts are recorded in the Danish National Registry of Patients. 
Indeed, we expect that most  
of the patients with first time AD diagnoses in adulthood, according 
to the Danish National Registry of Patients will in fact have had AD 
since childhood. However, this potential inclusion of prevalent rather 
than incident  
AD diagnoses will have left the hazard ratios conservative, as those 
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with MIs occurring before the AD diagnosis date were excluded. 
Those diagnosed at ages 0-19 were followed for as long time as 
those diagnosed at older ages, i.e. until 1 January 2013. Obviously, 
they did not reach the same age during follow-up as those 
diagnosed at older ages, however, the point remains that these 
patients’ MI risk was elevated as compared with an age and gender  
-matched general population cohort."  
 
If you cannot completely trust the age of diagnosis, then what 
exactly are you modeling in the survival plots? The date of diagnosis 
for those with an outpatient AD diagnoses posted after 1995 or even 
hospital diagnosis pre-1995 is somewhat arbitrary. In many (and 
perhaps most) instances, these have nothing to do with the actual 
disease onset. In this type of scenario, it is not unreasonable to pick 
a reference age in cases and controls to model as the starting point 
of observation. However, in this scenario, most would have different 
arbitrary starting dates of observation. This is not a classical time-to-
event analysis because you don't really know the actual age of onset 
in the cases. How does this arbitrary entry into outpatient follow-up 
or hospitalization affect the results and interpretation?? This is 
particularly important because the overwhelming majority of AD will 
only be followed as outpatients and those would be missed in 
individuals followed pre-1996.  
Also, I might remove the stratified analyses by age of onset, since it 
is arbitrary.  
 
"Original Comment: I appreciate that obesity may be in the causal 
pathway and therefore not included in models. If so, why was stroke 
and other CV risk included when they are inherently related to 
obesity and logically are just as much in the causal pathway?  
Response: We have revised the discussion to address this very valid 
argument."  
Perhaps I missed it, but I dont see any comment in the discussion 
on why the particular CV risk factors were included in the models as 
opposed to the other variables.  
Also, the authors state that they did not control for CV risk factors, 
but it looks like there is composite binary variable that does include 
CV risk factors. Please clarify.  
 
 
"Original comment: No information is presented on missing values. 
How were missing data addressed?"  
Response: There were no missing data on sex, birth year or date of 
AD diagnosis. As presented in table 2, data on educational level 
were missing in 1-2% of subjects. Hazard ratios adjusted for 
educational level, were based on subjects with complete data. For 
all other variables on prescriptions and diagnoses, “missing” data 
were interpreted as lacking occurrence of the given diagnosis or 
prescription filling."  
This should be clearly stated in the text or footnotes.  
 
"Original comment: Some studies have shown directionality between 
AD and obesity.  
Response: OK."  
The authors write " Reports of mainly cross-sectional data suggest 
an increased prevalence of obesity in individuals with AD in some 
countries, however it remains unknown if AD is a result of obesity or 
vice versa." My earlier point was that some studies showed obesity 
preceded AD, so your statement about directionality is not accurate.  
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Minor:  
Abstract line 50 - 174 should be 1.74  
Page 10, line 25 - all though should be although  

 

REVIEWER Matthew Grainge 
University of Nottingham, United Kingdom 

REVIEW RETURNED 06-Jun-2016 

 

GENERAL COMMENTS My comments have been adequately addressed. The abstract states 
that the adjusted HR was "174". I assume this should be "1.74" and 
therefore corrected.  

 

REVIEWER Zelma Chiesa 
University of Pennsylvania Perelman School of Medicine USA 

REVIEW RETURNED 07-Jun-2016 

 

GENERAL COMMENTS Thank you for the opportunity to review this work. I would like to 
congratulate the authors for their efforts in submitting a revised 
version of this manuscript. The following are a few suggestions to 
consider:  
--Abstract line 50: 174 is missing a decimal point. Presume it should 
read 1.74  
--Is there any information on use of corticosteroids? Is this 
something that should be adjusted for since there is data to support 
that chronic corticosteroid use can be detrimental to cardiovascular 
health?  
--Can the authors provide more information on how models were 
built/covariates were selected? (i.e backwards regression approach, 
etc.)  
--Have the authors considered the possibility of referral bias as the 
cases were selected from hospital-based settings and compared to 
the CRS?  

 

REVIEWER Dr Victoria Allgar 
University of York 

REVIEW RETURNED 28-Jun-2016 

 

GENERAL COMMENTS I have read through the reviewers comments and checked the 
responses and the revised manuscript. The authors have addressed 
the main points raised so this paper is improved with clarification 
given on the main points.  

 

REVIEWER Yana Vinogradova 
University of Nottingham  
The United Kingdom 

REVIEW RETURNED 28-Jun-2016 

 

GENERAL COMMENTS The paper is well written, the study is adequately described. I have 
only one minor comment for the abstract. It is not clear from the 
abstract how 'the MI risk' was estimated. (page 2 line 46) I would 
keep the same terminology as in Methods and Results - "the 
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cumulative incidence of MI".  

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Jonathan Silverberg  

Institution and Country: Northwestern University Feinberg School of Medicine, USA  

Competing Interests: As previously declared.  

"Original comment: It does not appear that statistical interactions were tested in the models.  

Response: Interactions between the exposure, AD, and all covariates included in the models were 

tested and found statistically non-significant. Furthermore, we presented HRs stratified on sex."  

This should be added to the manuscript.  

 

Response: The following was added to the results section: “Interactions between the exposure, AD, 

and all covariates included in the models were tested and found statistically non-significant.”  

"Original comment: The authors should specify how birth year, educational level and all other 

variables were analyzed (what were the response options).  

Response: There were no response options. Data were obtained from population-based, nationwide 

public registries. Thus, data were not self-reported."  

How to did you address these variables - continuous, categorical, etc? How were the variables 

structured or formatted? What were the different levels for each of the variables?  

Why didnt the models control for race, household income?  

 

Response: We revised the text on covariates in the data analysis section to state the following: “The 

HRs were adjusted for gender, categories of birth-year (1947 – 1956, 1957 – 1966, 1967 – 1983), and 

educational level (Short-Term Education, Medium-Term Education, Long-Term Education), as well as 

history of diabetes mellitus, hypertension, hyperlipidemia or stroke. We did not have data on race or 

household income.”  

Restricting analyses to patients with 2 or more diagnoses does not automatically improve validity. It 

may be that no matter how many times it occurs, it is still wrong / misclassified. You should directly 

state that the lack of validation of the ICD code is a limitation.  

 

Response: We added the following to limitations: “However, the lacking reports on the validity of ICD 

coding of the AD diagnosis in the DNRP is a limitation of this study.”  

 

"Original comment: I am especially concerned about 63% of the AD cohort having adult onset disease 

and the sensitivity analyses showing that MI was only associated with AD diagnosed after age 20 

years.  

This is challenging for several reasons. First, the age of diagnosis may not be meaningful since you 

dont have outpatient data pre-1995. It is quite possible these patients were diagnosed earlier (pre-

1995).  

Second, most cases of AD are thought to start in childhood. Adult onset AD is controversial at best 

and may represent an entirely different disease than childhood onset AD.  

Third, the ones diagnosed at ages 0-19 should have been followed longer than the ones diagnosed at 

older ages. If the age of onset is not correct, then the entire proportional hazards models are invalid.  

Response: The analyses did not show that MI was only associated with AD diagnosed after age 20 

years. The adjusted HR for those diagnosed before 20 years of age was 2.45 (0.93, 6.50) and the HR 

for those diagnosed at  

age 20 or older was 3.45 (2.29, 5.19). These point estimates (2.45 and 3.45) do not vary substantially, 

nor are they statistically significantly different. The dates of AD diagnosis are available all the way 

back to 1977,  

although before 1995, they will primarily be based on inpatient admissions. After 1995 both inpatients 
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admissions and outpatient contacts are recorded in the Danish National Registry of Patients. Indeed, 

we expect that most  

of the patients with first time AD diagnoses in adulthood, according to the Danish National Registry of 

Patients will in fact have had AD since childhood. However, this potential inclusion of prevalent rather 

than incident  

AD diagnoses will have left the hazard ratios conservative, as those with MIs occurring before the AD 

diagnosis date were excluded. Those diagnosed at ages 0-19 were followed for as long time as those 

diagnosed at older ages, i.e. until 1 January 2013. Obviously, they did not reach the same age during 

follow-up as those diagnosed at older ages, however, the point remains that these patients’ MI risk 

was elevated as compared with an age and gender  

-matched general population cohort."  

If you cannot completely trust the age of diagnosis, then what exactly are you modeling in the survival 

plots? The date of diagnosis for those with an outpatient AD diagnoses posted after 1995 or even 

hospital diagnosis pre-1995 is somewhat arbitrary. In many (and perhaps most) instances, these have 

nothing to do with the actual disease onset. In this type of scenario, it is not unreasonable to pick a 

reference age in cases and controls to model as the starting point of observation. However, in this 

scenario, most would have different arbitrary starting dates of observation. This is not a classical time-

to-event analysis because you don't really know the actual age of onset in the cases. How does this 

arbitrary entry into outpatient follow-up or hospitalization affect the results and interpretation?? This is 

particularly important because the overwhelming majority of AD will only be followed as outpatients 

and those would be missed in individuals followed pre-1996.  

Also, I might remove the stratified analyses by age of onset, since it is arbitrary.  

 

Response: We agree that AD hospital diagnosis is not the same as disease onset. Therefore the 

discussion section e.g. emphasizes “…that a substantial proportion of the AD patients were in fact 

prevalent AD patients with AD since childhood, all though they received an apparent incident, first 

time, hospital AD diagnosis as adults.”  

We have added the following sentence to the Discussion: “This potential inclusion of patients with 

prevalent rather than incident AD will have left the hazard ratios conservative, as those with MIs 

occurring before the AD diagnosis date were excluded.”  

"Original Comment: I appreciate that obesity may be in the causal pathway and therefore not included 

in models. If so, why was stroke and other CV risk included when they are inherently related to 

obesity and logically are just as much in the causal pathway?  

Response: We have revised the discussion to address this very valid argument."  

Perhaps I missed it, but I dont see any comment in the discussion on why the particular CV risk 

factors were included in the models as opposed to the other variables.  

 

Response: In the discussion we comment on the fact that, although we do not adjust for CV risk 

factors diagnosed after the AD diagnosis, these risk factors may still be in the causal pathway from 

AD to MI because we may have included prevalent rather than incident AD patients (i.e. AD onset 

preceded AD hospital diagnosis). In our view, this is the main issue here, as controlling for any given 

CV risk factor, may lead to adjustment of an intermediate step in the causal pathway and thus 

potential underestimation of the AD MI association.  

Also, the authors state that they did not control for CV risk factors, but it looks like there is composite 

binary variable that does include CV risk factors. Please clarify.  

 

Response: We did not state that we did not control for CV risk factors. We stated that we did not 

control for CV risk factors diagnoses after the AD diagnosis: ”In the present study, we did not adjust 

for cardiovascular risk factors emerging after the AD diagnosis, in contrast to the study by Andersen 

et al., which may explain the stronger association between AD and MI of our study.”  

"Original comment: No information is presented on missing values. How were missing data 

addressed?"  
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Response: There were no missing data on sex, birth year or date of AD diagnosis. As presented in 

table 2, data on educational level were missing in 1-2% of subjects. Hazard ratios adjusted for 

educational level, were based on subjects with complete data. For all other variables on prescriptions 

and diagnoses, “missing” data were interpreted as lacking occurrence of the given diagnosis or 

prescription filling."  

This should be clearly stated in the text or footnotes.  

 

Response: We added the following to “Data analysis: Hazard ratios adjusted for educational level, 

were based on subjects with complete data. For all other variables on prescriptions and diagnoses, 

“missing” data were interpreted as lacking occurrence of the given diagnosis or prescription filling.”  

"Original comment: Some studies have shown directionality between AD and obesity.  

Response: OK."  

The authors write " Reports of mainly cross-sectional data suggest an increased prevalence of obesity 

in individuals with AD in some countries, however it remains unknown if AD is a result of obesity or 

vice versa." My earlier point was that some studies showed obesity preceded AD, so your statement 

about directionality is not accurate.  

 

Response: We revised the text to state: “”…it remains unclear if AD may lead to increased risk of 

obesity.  

Minor:  

Abstract line 50 - 174 should be 1.74  

 

Response: Correction made  

Page 10, line 25 - all though should be although  

 

Response: Correction made  

Reviewer: 2  

Reviewer Name: Matthew Grainge  

Institution and Country: University of Nottingham, United Kingdom  

Competing Interests: None declared  

My comments have been adequately addressed. The abstract states that the adjusted HR was "174". 

I assume this should be "1.74" and therefore corrected.  

 

Response: Correction made  

Reviewer: 3  

Reviewer Name: Zelma Chiesa  

Institution and Country: University of Pennsylvania Perelman School of Medicine USA  

Competing Interests: None declared  

Thank you for the opportunity to review this work. I would like to congratulate the authors for their 

efforts in submitting a revised version of this manuscript.  

The following are a few suggestions to consider:  

--Abstract line 50: 174 is missing a decimal point. Presume it should read 1.74  

 

Response: Correction made  

--Is there any information on use of corticosteroids? Is this something that should be adjusted for 

since there is data to support that chronic corticosteroid use can be detrimental to cardiovascular 

health?  

 

Response: We do not believe we should adjust for corticosteroid use in the analyses comparison MI 

risk of AD patients with that of the general population. Corticosteroid use would be a result of the AD, 

and as such potentially in the causal pathway from AD to MI. Adjusting for an intermediate step in the 

regression model could lead to underestimation of the association between AD and MI. Future studies 
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may investigate the role of corticosteroids in the association between AD and MI, but we believe that 

is beyond the scope of this paper.  

 

--Can the authors provide more information on how models were built/covariates were selected? (i.e 

backwards regression approach, etc.)  

 

Response: The models were build and covariates selected based on knowledge on CV risk factors 

and considerations on causal pathways, to avoid adjustment of intermediate steps. There are no 

standard variable selection methods available for use in etiological studies as this, such as backwards 

selection approaches that are used for the design of prediction models.  

--Have the authors considered the possibility of referral bias as the cases were selected from hospital-

based settings and compared to the CRS?  

 

Response: We do not believe referral bias, taken as a bias emerging from AD patients being more 

likely referred for MI diagnosis and management than individuals from the general population, to be a 

major issue. The severity of the disorder, MI, will have led to referral of most symptomatic individuals.  

 

Reviewer: 4 (stats review)  

Reviewer Name: Dr Victoria Allgar  

Institution and Country: University of York, UK  

Competing Interests: None declared  

I have read through the reviewers comments and checked the responses and the revised manuscript. 

The authors have addressed the main points raised so this paper is improved with clarification given 

on the main points.  

Reviewer: 5 (stats review)  

Reviewer Name: Yana Vinogradova  

Institution and Country: University of Nottingham, The United Kingdom  

Competing Interests: None declared  

The paper is well written, the study is adequately described. I have only one minor comment for the 

abstract. It is not clear from the abstract how 'the MI risk' was estimated. (page 2 line 46) I would keep 

the same terminology as in Methods and Results - "the cumulative incidence of MI".  

 

Response: Correction made 

 

VERSION 3 – REVIEW 

REVIEWER Jonathan Silverberg 
Northwestern University Feinberg School of Medicine, USA 

REVIEW RETURNED 22-Aug-2016 

 

GENERAL COMMENTS Thank you for addressing these important points.  
My only comment is that I hope the authors are correct that the 
imprecision of age of diagnosis only leads to differences of 
incident/prevalent cases. I believe the observed associations are 
correct, but my concern remains is that if the ages of diagnosis are 
incorrect, they may be arbitrary. Therefore, Cox regression is 
meaningless and you would be better off using logistic regression.   

 

REVIEWER Zelma C. Chiesa Fuxench 
University of Pennsylvania Perelman School of Medicine, United 
States of America 
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REVIEW RETURNED 06-Sep-2016 

 

GENERAL COMMENTS No further comments. Authors have responded to my prior 
comments. Thank you for the opportunity to review this submission. 
Congratulations to the authors for their efforts.   
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