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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.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Association between hyperglycemic crisis and long-term major 
adverse cardiovascular events: a nationwide population-based, 
propensity score-matched, cohort study 

AUTHORS Chang, Li-Hsin; Lin, Liang-Yu; Tsai, Ming-Tsun; How, Chorng-
Kuang; Chiang, Jen-Huai; Hsieh, Chia-Rong; Hu, Sung-Yuan; Hsieh, 
Ming-Shun 

 

VERSION 1 - REVIEW 

REVIEWER Yan-Ren Lin 
Department of Emergency Medicine,  
Changhua Christian Hospital, Taiwan. 

REVIEW RETURNED 22-Apr-2016 

 

GENERAL COMMENTS This is a very nice paper, the results support the objective. The aim 
of study is also clear. However, some points still need be revised, 
especially in the participant selection process.  
 
Participant selection process (Figure 1)  
(1) I believe that you can match study (hyperglycemic crisis) and 
control groups with sex, age and index year. But how do you 
matched with “medications”. In fact, the medications were treated 
personally (case by case).  
(2) I suspect the follow-up period in the study group for each patient 
is not the same? If you obtained a patient in 2010, this patient might 
only be followed for 1 year (or even less); therefore, the possibility of 
“newly diagnosis” is reasonable less than someone who might be 
followed for more than 1 year. How did you handle this?  
(3) Excluded history of DM before index date or Excluded “without” 
history of DM before index date? Please re-check this.  
(4) The initial patient number of control group (n=892359) is much 
higher than study group (n=5346), why only excluded 8 patients due 
to withdrawn from NIH? I noted that study group had excluded 135 
patients. If this associates with patient death, you should explain this 
point clearly.  
 
Discussion:  
(1) Since this is a database/retrospective study, the potential risk of 
ICD-9 over-coding or over treatment should be mentioned. 
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REVIEWER Han-Ping Wu 
Division of Pediatric General Medicine, Department of Pediatrics,  
Chang Gung Memorial Hospital at Linko, Kweishan,, Taoyuan, 
Taiwan 

REVIEW RETURNED 01-May-2016 

 

GENERAL COMMENTS 1. This article has been reviewed in detail. The authors discuss the  
the associattion of hyperglymic crisis and long term adverse 
cardiovascular  
event( MACE) base on a big nationwide data base from National 
Health  
Insurance Research Database ( NHIRD) from Taiwan. Through 
propensisty  
score matching, the aurthors conclued hyperglycemic crsis are 
strongly  
associated with long term MACE, espeically in young patients.  
2. However, there are several issues should be adressed and 
clarified in this  
article. Firstly, the message are not new, jsut as the aurthors have 
been  
pointed, several studies have been conducted and reported 
elsewhere  
such as reference 10,11. This article is a retrosepective big-data 
analysis, and  
similar results have been ever reported. In other words , there is less 
innovation  
in this article. Many article came from Taiwan all originated from 
Taiwan  
National Health Insurance Research Database, These artcile 
seemed make assoication between two independent event through 
big data analysis, From  
scientific viewpoints, this is not idea-driven study, and the 
association and  
findings may be due to play by chance. This was relatively frequent 
during  
big data analysis  
3. Second, although the authors have discuss the mechansims 
between hyperglycemic crsis and long term MACE. is partly due to 
inflammation ( such  
Markers such as interlukin-1 beta, 6,8, and tumor necrosis 
factor).Cardiovascular  
risk markersCRP and homocysteine), ROS, cortisol and growth 
hormone, Did these markers remained elevated after hyperlglycemic 
crisis? we didnot see any discussion from this article .  
4. Most importanly, just as as we know, hyperglycmeic crisis is a 
acute event , not a chronic process. On the contrary, diabetes is a 
chronic but not acute disease. Why it is not DM itself but 
hyperglycmeic crisis induced the long term poor outcome in diabtetic 
patients ?If this keypoint cannot be fully explained .It may make a 
flawed conclusion in this article.So, before proving the association 
between hyperglycemic crisis and long term MACE, the authous 
should convince the reviewer and editior more explanation,  
5. . Although this article had some positive findings, but is was less 
innovated, and  
the conclusion may be flawed, Personally, I will suggest to reject this 
artelce  
and resubmit is advised  
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REVIEWER Ebenezer Nyenwe, MD 
Division of Endocrinology, Diabetes & Metabolism  
University of Tennessee Health Science Center  
Memphis, TN, USA 

REVIEW RETURNED 05-May-2016 

 

GENERAL COMMENTS In the manuscript “Association between hyperglycemic crisis and 
long-term major adverse cardiovascular events: a nationwide 
population-based, propensity score-matched, cohort study” Hsieh et 
al aimed to estimate the risk of cardiovascular events after an 
episode of hyperglycemic crisis (DKA or HHS). Using a propensity 
score-matched approach, they compared over 2000 patients with 
diabetes who had DKA or HHS with 8684 patients with diabetes who 
did not have DKA or HHS, case and control were matched in a 1:4 
fashion. They report event rate of 31.1% vs 24.1%, P <0.001 in the 
groups respectively; with adjusted HR = 1.76, 95% CIs 1.62-1.90, P 
<0.001. Also, they found younger patients with DKA or HHS had 
higher likelihood of having CV events compared to older subjects 
(adjusted HR = 2.69 for aged 20-39 years versus adjusted HR = 
1.58 for aged >65 years).  
 
Comments:  
1. The standard of written English could be improved upon  
2. Did the comparator group have diabetes? It should be made clear 
in the manuscript that the comparator group also had diabetes  
3. The inclusion of heart failure, arrhythmia and PAD is likely to 
confound the picture, I would recommend to re-analyze with 
cardiovascular death, non-fatal MI and non-fatal stroke as MACE  
4. It would be a lot more informative if the authors could provide data 
on mortality- all course mortality and cardiovascular death  
5. The authors also have an opportunity to provide data on the 
incidence of hyperglycemic crises in the study population, the 
manuscript would be strengthened further by this data.  
6. The observation of higher event rate in younger patients deserves 
further discussion  
7. This type of study is fraught with limitations which has been 
discussed by the manuscript; the study generates a hypothesis that 
is verifiable by a prospective longitudinal study. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1 

 

(1) I believe that you can match study (hyperglycemic crisis) and control groups with sex, age and index 

year. But how do you matched with “medications”. In fact, the medications were treated personally (case by 

case). 

Response to reviewer: 

Thanks for your brilliant question. The propensity score used in our study was composed of comorbidities 

and medications, calculated via logistic regression. The medications in the propensity score included only 

anti-platelet drugs, anti-coagulants and statins. We had revised our manuscript to avoid confusion. (Page 6, 

Line 22 – Line 27)  
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(2) I suspect the follow-up period in the study group for each patient is not the same? If you obtained a 

patient in 2010, this patient might only be followed for 1 year (or even less); therefore, the possibility of 

“newly diagnosis” is reasonable unless than someone who might be followed for more than 1 year. How did 

you handle this?  

Response to reviewer:  

  We had to say sorry first. We could not completely understand the reviewer’s question. Does the reviewer 

mean that how do we handle the problem about the unequal follow-up time between the study and 

comparison cohort patients? In fact, in the current study, we had matched the index year between the study 

and comparison cohort patients in the initial matching process, that is, both the study and comparison 

cohorts patients would have equal follow-up time if no MACEs during the whole study period, even that the 

follow-up time was less than one year.  

Also, we would like to explain to the reviewer about the concern of MACEs within 1 year after index date. 

In fact, we had excluded the patients who were diagnosed to have MACEs before the index date so we can 

make sure that all the MACEs were fresh in both the study and comparison cohort patients.  

 

 (3) Excluded history of DM before index date or Excluded “without” history of DM before index date? Please 

re-check this. 

Response to reviewer: 

Thanks for your kindly remind. We had revised our selection process in Figure 1. In fact, we mainly want 

to present that all the study and comparison cohort patients were diabetic patients. We also added more 

explanation in the manuscript to avoid confusion. (Page 6, Line 12 – Line 13) 
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(4) The initial patient number of control group (n=892359) is much higher than study group (n=5346), why 

only excluded 8 patients due to withdrawn from NIH? I noted that study group had excluded 135 patients. If 

this associates with patient death, you should explain this point clearly. 

Response to reviewer: 

Thank you for your kind reminder. We had rechecked our data. Because we aimed to evaluate the long-

term MACEs after hyperglycemic crisis, the patients who died during the same hospitalization with the first 

episode of hyperglycemic crisis were excluded. Also if the patients were expired within one year of follow-up, 

they were also excluded. In the selection process, the 133 / 135 patients, who had withdrawn from the NHI 

program, were expired during the same hospitalization with the first episode of hyperglycemic crisis. That is, 

there were 2 and 8 patients who withdraw from the NHI program were due to the cause of follow-up< 1 year.  

We had re-write the paragraph of “cases identification and baseline characteristics” in our manuscript 

(Page 7, Line 15 – Line 32) and revise our selection process in Figure 1.  

 

 

(5) Since this is a database/retrospective study, the potential risk of ICD-9 over-coding or over treatment 

should be mentioned. 

Response to reviewer:  

Thank you for your kind reminder about the issue of over-coding. We've added more explanation in 

discussion section as limitation. (Page 11, Line 2 – Line 3)  

 

Reviewer 2 

 

(1) However, there are several issues should be addressed and clarified in this article. Firstly, the message 

are not new, just as the authors have been pointed, several studies have been conducted and reported 

elsewhere such as reference 10,11. This article is a retrospective big-data analysis, and similar results have 

been ever reported. In other words, there is less innovation in this article. Many article came from Taiwan all 

originated from Taiwan National Health Insurance Research Database, These article seemed make 

association between two independent event through big data analysis, From scientific viewpoints, this is not 

idea-driven study, and the association and findings may be due to play by chance. This was relatively 

frequent during big data analysis. 

Response to reviewer: 

  Thanks for your comments to this study. First, we had to say that this study was of clinical importance and 

was an idea-driven study. We had tried to conduct a similar study by using the clinical database in our 

hospital, one of the largest medical centers in central Taiwan but eventually failed. Because the clinical 

database of hospital could not provide long-term follow-up information as in this study. 

 In the reference 10 and 11 in the first version of manuscript, the two studies mainly focused on intra-hospital 

mortality rather than long-term prognosis (however, the main studied focus in our study). Also, in the current 

study, we had excluded the patients who were expired during the same hospitalization course with the 

diagnosis of hyperglycemic crisis.  
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(2) Second, although the authors have discuss the mechanisms between hyperglycemic crisis and long term 

MACE is partly due to inflammation (such markers as interlukin-1 beta, 6,8, and tumor necrosis factor, CRP 

and homocysteine), ROS, cortisol and growth hormone, Did these markers remained elevated after 

hyperglycemic crisis? We did not see any discussion from this article. 

Response to reviewer:  

In fact, we believed that the reviewer 2 knew the limitation of this database as we did. This database did 

not have the information of laboratory data. We had well explained this limitation in the discussion section as 

limitation.  

 

(3) Most importantly, just as we know, hyperglycemic crisis is an acute event, not a chronic process. On the 

contrary, diabetes is a chronic but not acute disease. Why it is not DM itself but hyperglycemic crisis induced 

the long term poor outcome in diabetic patients? If this key point cannot be fully explained, it may make a 

flawed conclusion in this article. So, before proving the association between hyperglycemic crisis and long-

term MACE, the authors should convince the reviewer and editor more explanation. 

Response to reviewer: 

Thanks for your comments. DM was definitely associated with cardiovascular (CV) outcomes. However, 

the main focus of this study was to prove that hyperglycemic crisis was associated with worse CV outcomes 

in "diabetic" patients. In other words, both the study and comparison cohort patients in our study were 

diabetic patients. Therefore, the concerning about imbalance of CV risk at baseline caused by "diabetes" and 

"non-diabetes" was automatically eradicated by the study design. 

 

(4) Although this article had some positive findings, but it was less innovated, and the conclusion may be 

flawed, Personally, I will suggest to reject this article and resubmit is advised. 

Response to reviewer: 

As we know, the journal of BMJ open does not judge papers on more subjective criteria of novelty or 

potential impact. And the journal of BMJ Open aims to ensure that any well-conducted study has a home 

where it can be fully reported.  

We believed that our study design and methodology were complied with the standard of the journal of BMJ 

open. Also, the study could still offer some important information to the clinicians in caring such patients with 

hyperglycemic crisis. 

 

Reviewer 3 

 

(1) The standard of written English could be improved upon. 

Response to reviewer: 

 We had consulted a native English speaker to make a professional copyediting for our manuscript. We 
hope that the revisions could meet the editor’s requirement. 

 

(2) Did the comparator group have diabetes? It should be made clear in the manuscript that the comparator 

group also had diabetes. 

Response to reviewer: 
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Thank you for your kind reminder. Both the study and comparison cohort patients (with or without 

hyperglycemic crisis) were all diabetic patients. We had added more explanation in the manuscript to avoid 

confusion. (Page 6, Line 12 – Line 13)  

 

 

(3) The inclusion of heart failure, arrhythmia and PAD is likely to confound the picture. I would recommend to 

re-analyze cardiovascular death, non-fatal MI and non-fatal stroke as MACE. 

Response to reviewer: 

We're very appreciated with your suggestion but we need to clarify one misunderstanding. The PAD was 

not listed in definition of MACEs, which included only acute myocardial infarction, congestive heart failure, 

ischemic or hemorrhagic stroke, and malignant dysrhythmia. We fully agreed with you about the further 

discussions of atherosclerosis-dependent outcomes (cardiovascular death, non-fatal MI, and non-fatal 

stroke) and atherosclerosis-independent ones (CHF and dysrhythmia). We had conducted additional 

analyses according to you advice.  

However, this study mainly focused on the discussion of MACE outcomes. And we planned to preset these 

data in another manuscript. We provided these data here for your reference only. If the reviewer insists on 

adding these outcomes in our study, we were still very glad to change accordingly. 

 

 Figure 1. All-cause mortality between patients with and without hyperglycemic crisis 
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Figure 2. Cardiovascular mortality between patients with and without hyperglycemic crisis 

 

 

 

 

Figure 3. Non-fatal MI between patients with and without hyperglycemic crisis 
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Figure 4. Non-fatal stroke between patients with and without hyperglycemic crisis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Adjusted HR between patients with and without hyperglycemic crisis 

 

 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-2016-012233 on 23 A

ugust 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


 
(4) It would be a lot more informative if the authors could provide data on mortality- all course 
mortality and cardiovascular death. 
Response to reviewer:  
   Thanks for your advice. We had conducted further analyses according to the advice of reviewer. 
The data was showed above.   
 
(5) The authors also have an opportunity to provide data on the incidence of hyperglycemic crises in 
the study population; the manuscript would be strengthened further by this data. 
Response to reviewer: 

Thanks for your brilliant idea about adding the information about the incidence of hyperglycemic 
crisis in our manuscript. In the LHID 2000, there were 149427 diabetic patients included in the 
database and 7003 diabetic patient had suffered from at least one hyperglycemic crisis episode. The 
incidence of hyperglycemic crisis in our whole study population is 4.69%. We have added this 
information in our manuscript. (Page 8, Line 5 – Line 7)   
 
(6) The observation of higher event rate in younger patients deserves further discussion. 
Response to reviewer: 

Thank you for raising the important issue about the reverse association between age and MACEs. 
Similar phenomenon was observed in another study. Tancredi et al. in 2015 (cited reference 20) 
reported increasing mortality rate in younger diabetic patients compared with older patients even after 
adjusting for comorbidities, medications and other risk factors. The true mechanism for younger 
diabetes with worse cardiovascular prognosis was still inconclusive. Tancredi et al. mentioned that 
some factors other than traditional ones might be involved in the outcomes of young diabetic patients. 
Therefore cessation of smoking, increase of daily activity, and development of new medication for 
preventing cardiovascular events should be promoted in these young diabetic patients.  

Actually, we still can't make a clear conclusion here about the controversial trend. Further 
investigation should be conducted to clarify the underlying mechanisms. We had added more 
discussion in the manuscript. (Page 10, Line 5 – Line 13) 

 
(7) This type of study is fraught with limitations which had been discussed by the manuscript; the 
study generates a hypothesis that is verifiable by a prospective longitudinal study. 
Response to reviewer: 

Precisely, it was true that we need further prospective study for validating the results of our study. 
We had added more explanation in the manuscript. (Page 11, Line 5 – Line 7) 

 

VERSION 2 – REVIEW 

REVIEWER Yan-Ren Lin 
Department of Emergency Medicine, Changhua Christian Hospital, 
Taiwan 

REVIEW RETURNED 22-Jun-2016 

 

GENERAL COMMENTS The authors have made a nice revision; therefore, I suggest accept 
this manuscript.  

 

REVIEWER Han-Ping Wu 
Chang Gung Memorial Hospital at Linko, Kweishan,, Taoyuan, 
Taiwan 

REVIEW RETURNED 28-Jun-2016 

 

GENERAL COMMENTS 1. This article is a retrosepective big-data analysis, and the authors 
had demonstrated the implications between long term adverse 
outcome and hyperglycemia crisis, but the true casual relationship is 
less clarified in text ( e.g. increased hazards of myocardial infarction 
and congestive heart failure in long term follow-up)  
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2. I think the fate of inflammation markers such as interlukin-1 beta, 
6, 8, tumor necrosis factor, CRP and homocysteine), ROS, cortisol 
and growth hormone are very important. Did these markers 
remained not elevate in stable diabetic patients? Is there any 
reference?  
3. The authors compared the all-cause death,cardiac death,non-fatal 
stroke, non-fatal MI. There were all advsre in hyperglycemia crisis 
group. As for fatal MI and fatal stroke,  
did the authors make comparison between two groups ?  
4. Study limitation should be addressed as an independent section 
in this study. 

 

REVIEWER Ebenezer Nyenwe, MD 
University of Tennessee Health Science Center  
Memphis, TN, USA 

REVIEW RETURNED 08-Jul-2016 

 

GENERAL COMMENTS Please replace the word elusive in the abstract and discussion with 
"not well established" 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer 1 
Koya Mine 
Department of Physical Therapy, School of Health Sciences, Tokyo University of Technology, Japan; 
 
The authors have made a nice revision; therefore, I suggest accept this manuscript. 
Response to reviewer: 

Much thanks for the reviewer’s recommendation. 
 
Reviewer 2 
Han-Ping Wu 
Chang Gung Memorial Hospital, Taoyuan, Taiwan; 
 
1. This article is a retrospective big data analysis, and the authors had demonstrated the 
implications between long-term adverse outcome and hyperglycemia crisis, but the true causal 
relationship is less clarified in text (e.g. increased hazards of myocardial infarction and congestive 
heart failure in long-term follow-up)  
Response to reviewer:  
  Thanks for the reviewer’s comment. Since this study was designed as a retrospective observational 
cohort study, the causality could not be directly built. However, the significant association between 
hyperglycemic crisis and MACEs could still be proved in this study; the hazard ratios remained 
statistically significant after adjusting for other available variables. Not only in composite MACEs, but 
the associations were also significant in individual MACEs after adjusting for other possible 
confounders. I know that the major concern of the reviewer is whether we can turn the association to 
causality directly and whether there are any other ways to demonstrate the genuine causality. We had 
explained the possible causal relationship between hyperglycemic crisis and long-term MACEs in the 
2nd paragraph of "Discussion". Also, the phenomenon of hyperglycemic memory may provide another 
explanation to the association between hyperglycemic crisis and MACEs (Kaiser N et al. Differential 
regulation of glucose transport and transporters by glucose in vascular endothelial and smooth 
muscle cells. Diabetes, 1993; Heilig CW el al. Overexpression of glucose transporters in rat 
mesangial cells cultured in a normal glucose milieu mimics the diabetic phenotype. J Clin Invest, 
1995). The detrimental effects of hyperglycemia may not vanish immediately after correction of 
hyperglycemia. Concerning the issue of ethics, it's impossible to initiate a RCT trial for proving the 
harmful effects of hyperglycemic crisis, but a prospective observational study may help to validate our 
study result. We believe that our study result could be a good reference to help conduct a further 
prospective study to clarify the issue of direct causality between hyperglycemic crisis and long-term 

 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-2016-012233 on 23 A

ugust 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


MACEs. 
  We had added more explanation in the section of "Discussion" to clarify this issue. (Page 9, Line18-
Line21) 
 
2. I think the fate of inflammation markers such as interlukin-1 beta, 6, 8, tumor necrosis factor, CRP 
and homocysteine), ROS, cortisol and growth hormone are very important. Did these markers 
remained not elevate in stable diabetic patients? Is there any reference?  
Response to reviewer:  
  Thanks for your question. We had cited the reference 16 for answering your question in our 
manuscript. The study demonstrated the inflammatory and oxidative markers remained elevated after 
hyperglycemic crisis resolved. The figure below was cited from the reference 16.

 
 
 
3. The authors compared the all-cause death, cardiac death, non-fatal stroke, non-fatal MI. There 
were all adverse in hyperglycemia crisis group. As for fatal MI and fatal stroke, did the authors make 
comparison between two groups? 
Response to reviewer:  
  Thanks for the comment from the reviewer. We had conducted supplemental analysis to address the 
concern from the reviewer (the results were showed as below). 
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Fatal MI  

 
   
 
Fatal stroke 
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4. Study limitation should be addressed as an independent section in this study. 
Response to reviewer: 
  Thanks for the kind reminder of the reviewer. We had added more explanation about the limitation of 
our study as the following: Because of retrospective study design, the direct causality between 
hyperglycemic crisis and long-term MACEs could not be well clarified. Further prospective study 
should be conducted for validating the results of this study.  

We had addressed these limitations in an independent section in the manuscript. (Page 10, Line 
31-Page 11, Line 8)  
 
 
Reviewer 3 
Ebenezer Nyenwe, MD 
University of Tennessee Health Science Center  
Memphis, TN, USA 
 
Please replace the word elusive in the abstract and discussion with "not well established" 
Response to reviewer: 
  Corrected as advised. 
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Correction: Association between hyperglycaemic crisis and
long-term major adverse cardiovascular events: a nationwide
population-based, propensity score-matched, cohort study

Chang L-H, Lin L-Y, Tsai M-T, et al. Association between hyperglycaemic crisis and long-
term major adverse cardiovascular events: a nationwide population-based, propensity
score-matched, cohort study. BMJ Open 2016;6:e012233. Dr Sung-Yuan Hu is co-
corresponding author of this paper. Following ‘Correspondence to Dr Ming-Shun Hsieh;
simpleabei@yahoo.com.tw’ on the first page of this paper, ‘Co-correspondence to
Dr Sung-Yuan Hu; song9168@pie.com.tw’ should have been included.
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