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VERSION 1 - REVIEW 

REVIEWER Robert Burkes, MD 
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REVIEW RETURNED 31-Aug-2018 

 

GENERAL COMMENTS This work by Morrow et al primarily seeks to determine the odds of 
a combined encephalopathy outcome in patients with an 
admission for opioid overdose after an index admission. This study 
is retrospective and uses a large government database. The 
conceptual framework is outlined, but the primary outcome is not 
based on entirely clinically sound grounds and the secondary 
outcome(s) seem far to broad. The goal of the work is important 
and the findings are potentially of great interest, but there are 
several flaws as described below. The writing is fairly poor 
throughout, most notable in the methods that seem to be far too 
verbose and meandering, all the while obscuring the actual 
approach to the data. Further, this at time contained demographic 
results best found in the results section. The results section was 
far to short and information was scant as we are told in the 
methods of these extensively listed covariates to be used in 
models. Its unclear if these are employed in the reported results 
and if they are, association between outcomes and covariates are 
not listed, nor are univariate models with the variables of interest. 
The “secondary analysis” outcomes is important but confusing. I 
would argue this should be placed in a different paper altogether. 
The discussion is far too speculative for the results and while 
extensive citations are given, the synthesis of the information in 
the introduction and discussion could be vastly improved. In all, I 
think the data itself is interesting, important, and should be sought 
to be published, I do not think the current structure and verbiage of 
this manuscript is nearly adequate enough for publication, 
however. I feel the re-writing that would need to be done to improv 
this paper is far beyond the “major revisions” category.  
 
1) Page 4 lines 13-17. While it is true that there is a dearth of case 
reports due top opioid and polysubstance overdoses, this 
statement is not entirely true. There are smaller studies including 
the one cited at the end of this comment that have looked at a 
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similar patient population regarding similar outcomes and should 
be cited in this paper.  
Pfister, Gregory J., et al. "Opioid overdose leading to intensive 
care unit admission: epidemiology and outcomes." Journal of 
critical care 35 (2016): 29-32.  
 
2) Page 4 line 47. I can appreciate the conceptual framework here, 
but I’m left entirely unconvinced by the rest of your intro why 
repeat admissions are deadlier and certainly how using more 
potent opioids plays a role? Why you think this is needs to be 
discussed in the intro, unless you are going to be the first to show 
this finding? Perhaps, remove the clause after the “and” and, 
instead finish this hypothesis with a “because” or “due to” 
statement? I can understand the core concept of what to expect 
from the paper, which I like, but the clause regarding use of more 
potent opioids I think is too speculative and is going to be difficult 
to prove in this type of study.  
 
3) Page 5 and 8. You calculate risk how – because you say this on 
page 5? Do you use the odds ratio from logistic regression to 
estimate relative risk, and how do you do this? Its difficult to 
determine how to assess the data with an unclear modeling 
approach.  
 
4) Page 6, line 26. What is the statistical reason for having a 1:20 
cohort design? This needs to be clarified. Also, if you are going to 
attempt age and sex matching, was the use of a propensity score 
considered. Its not great stats but would ensure a more closely 
matched group then what seems to have been done here?  
 
5) Page 6, line 27. Who are the controls? Are they opioid users? 
Are they just random patients? What makes them a control other 
than being the same sex and age?  
 
6) Page 7, primary endpoint. I don’t know from the intro why this is 
your primary endpoint? Also, is there any other paper containing 
these as an endpoint at this is really a combined endpoint, no? 
Anoxic brain injury and TME are far different entities and the use 
of an “unspecified” coding category makes this even more unclear. 
Ideally, TME and unspecified would be an endpoint with anoxic 
brain injury as its own separate analysis  
 
7) Page 8, Covariates. How were these determined? Did you 
hypothesis test or because they are clinically relevant?  
 
8) Page 9, secondary analysis. Again, risk and logistic regression? 
This is a possible estimate to do, but why use logistic regression? 
Why not negative binomial?  
 
9) Page 10, patient characteristics. This section needs to be folded 
in with the first and the demographic data needs to be put in the 
results, not the methods.  
 
10) page 11, results. I appreciate the discussion of covariates 
above, but there is no report of univariate comparisons (at least in 
an appendix) and the flow of the reporting here is incredibly 
difficult to follow. These are all multivariate models, or are they? 
What about the other covariates in the models, was there any 
difference there? This is confusing and takes away from the 
meaningfulness of the results.  
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11) Page 12, line 52. There is a fair amount of data on co-
ingestion including the citation given above, this can also be a 
reason, the higher-dose or more potent opioid (which aren’t the 
same although they are used interchangeably in the paper) 
hypothesis is too speculative.  
 
12) Page 13, first line. Secular? As opposed to religious renal 
failure?  
 
13) Page 13, line 29-39. Again, by my quick literature review, you 
paper is most similar to Pfister et al spoken about above, but you 
have the benefit of a more robust sample size, and it should be 
cited again here.  
 
14) Discussion section. This is a very limited study, yet there is not 
a limitation paragraph?  

 

REVIEWER Ian Ball 

Western University, Canada 

REVIEW RETURNED 04-Oct-2018 

 

GENERAL COMMENTS Congratulations on your manuscript. This is an important 
contribution to the growing body of literature on the opioid 
epidemic in N America. 
 
A few suggestions please: 
Pg 6, line 8 -- please justify or reference your choice of 180 days. 
Similarly in line 10 please justify or reference your definition of 
"continuous use". 
 
Please explain how you defined "accidental" overdose. Readers 
need to be very clear on this definition in order to evaluate the 
appropriateness of applying your conclusions to their patients. 
page 8, line 35 --please justify your definition of "high dose" opioid 
use. 
 
Please acknowledge in your limitations section that your 
methodology has missed a significant number of patients who use 
opioids chronically --- those who buy them without a prescription, 
and those who use the prescriptions of others. These two groups 
likely form a significant fraction of all chronic opioid users. 

 

REVIEWER Kednapa Thavorn 

Ottawa Hospital Research Institute, Canada 

I have collaborated with Dr. Malcolm Maclure on other research 

projects.   

REVIEW RETURNED 08-Oct-2018 

 

GENERAL COMMENTS The authors conducted a population-based retrospective cohort 
study to assess the relationship between accidental opioid 
overdose and adverse events and whether the association 
increased in repeat compared to initial hospital admissions. I read 
the manuscript with strong interest. The study findings have the 
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potential to improve the understanding of the association between 
accidental opioid overdose and neurological and other adverse 
events.  
Major comments 
• The abstract should briefly describe how data were analyzed.  
• The way that the manuscript was structured was hard to follow. 
Should a secondary analysis that assessed whether an accidental 
opioid overdose was associated with adverse events be switched 
to a primary analysis? As stated in an abstract, if the association 
between accidental opioid overdose and adverse events was 
observed, the next step is then to evaluate how the risk of the 
adverse events was elevated during hospital readmissions 
compared to initial admissions.   
• Given that the authors started following study participants from 
their discharge, the time patients spent in the hospital might 
impact the outcomes. For example, patients with a length of stay 
of 15 days would have a worse discharge outcome than those who 
admitted for a week. Was hospital length of stay accounted in the 
model? Why or Why not? 
• On Page 6 (Line 35 to 40), the authors indicated that patients 
could enter the cohort more than once as an exposed or 
unexposed group. If patients in the unexposed group had hospital 
readmission due to accidental opioid overdose, how they were 
treated in the study? 
• Were they any missing data? How were the missing data 
handle? 
• How was the goodness of fit of the generalized estimating 
equations assessed? Please include the goodness of fit results in 
the result section.  
• In a discussion section, it would be great to discuss the validation 
of diagnostic codes used to define exposure (accidental opioid 
overdose) and adverse event outcomes. What was the likelihood 
of misclassification bias? How might such bias affect the study 
results and conclusion? Also, please comment on potential 
confounding factors that were not accounted for in this study and 
how they might affect the study results.  
• The authors claimed that “A strength is that adverse events 
associated with accidental opioid overdose were collected from 
population data rather than adverse event reports”. Please 
elaborate why population data were better than adverse event 
report.  
Minor comments 
• Please consider including simple and full regression model 
results as an appendix.  
• The reader would benefit the inclusion of a study flowchart 
representing eligible population, excluded patient and final sample 
who were part of the analysis. 

 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer comments and responses:  

Reviewer: 1  

Reviewer Name: Robert Burkes, MD  

Institution and Country: University of North Carolina - Chapel Hill, Chapel Hill, NC, USA  
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Please state any competing interests or state ‘None declared’: None declared  

This work by Morrow et al primarily seeks to determine the odds of a combined encephalopathy 

outcome in patients with an admission for opioid overdose after an index admission. This study is 

retrospective and uses a large government database. The conceptual framework is outlined, but the 

primary outcome is not based on entirely clinically sound grounds and the secondary outcome(s) 

seem far to broad. The goal of the work is important and the findings are potentially of great interest, 

but there are several flaws as described below. The writing is fairly poor throughout, most notable in 

the methods that seem to be far too verbose and meandering, all the while obscuring the actual 

approach to the data. Further, this at time contained demographic results best found in the results 

section. The results section was far to short and information was scant as we are told in the methods 

of these extensively listed covariates to be used in models. Its unclear if these are employed in the 

reported results and if they are, association between outcomes and covariates are not listed, nor are 

univariate models with the variables of interest. The “secondary analysis” outcomes is important but 

confusing. I would argue this should be placed in a different paper altogether. The discussion is far 

too speculative for the results and while extensive citations are given, the synthesis of the information 

in the introduction and discussion could be vastly improved. In all, I think the data itself is interesting, 

important, and should be sought to be published, I do not think the current structure and verbiage of 

this manuscript is nearly adequate enough for publication, however. I feel the re-writing that would 

need to be done to improv this paper is far beyond the “major revisions” category.  

Response: We have made revisions throughout the paper with the goal of addressing the comments 

made and to bring greater clarity to the manuscript in general. In this study, we have taken a broad 

approach by including many secondary outcomes. Perhaps this was over-ambitious, but it was 

intended to be exploratory and we believe that it has had the benefit of providing interesting data on a 

range of adverse events that have been associated with opioid overdose in case reports and smaller 

observational studies in the literature.  

1) Page 4 lines 13-17. While it is true that there is a dearth of case reports due top opioid and 

polysubstance overdoses, this statement is not entirely true. There are smaller studies including the 

one cited at the end of this comment that have looked at a similar patient population regarding similar 

outcomes and should be cited in this paper.  

Pfister, Gregory J., et al. "Opioid overdose leading to intensive care unit admission: epidemiology and 

outcomes." Journal of critical care 35 (2016): 29-32.  

Response: We have reworded this paragraph to clarify that not all of the evidence linking opioid 

overdose to these adverse events comes from case reports, and we have described and cited the 

reference above. Other observational studies are cited in the introduction and mentioned in more 

detail in the Discussion section of our manuscript.  

2) Page 4 line 47. I can appreciate the conceptual framework here, but I’m left entirely unconvinced 

by the rest of your intro why repeat admissions are deadlier and certainly how using more potent 

opioids plays a role? Why you think this is needs to be discussed in the intro, unless you are going to 

be the first to show this finding? Perhaps, remove the clause after the “and” and, instead finish this 

hypothesis with a “because” or “due to” statement? I can understand the core concept of what to 

expect from the paper, which I like, but the clause regarding use of more potent opioids I think is too 

speculative and is going to be difficult to prove in this type of study.  

Response: We have elaborated on the hypothesis to add clarity, which now reads: “We hypothesized 

that repeated overdose would show a higher risk of adverse events than initial overdoses due to 

potential cumulative effects of exposure to high-dose opioids, and that risk of adverse events would 

increase over the period of our study due to increased use of more potent opioids in British 

Columbia.”  
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We agree that it would be difficult to draw a firm conclusion about the link between the increased use 

of potent opioids and the risk of adverse events. However, during the period of our study consumption 

of more potent opioids increased in the province and opioid related deaths have also increased. Our 

partners in government expressed to us a concern about non-fatal outcomes associated with opioid 

overdose. Our hypotheses seem to us to be reasonable, even if caution is required in interpreting the 

findings.  

3) Page 5 and 8. You calculate risk how – because you say this on page 5? Do you use the odds ratio 

from logistic regression to estimate relative risk, and how do you do this? Its difficult to determine how 

to assess the data with an unclear modeling approach.  

Response: We have clarified in the Statistical Analysis section that we estimated odds ratios, using 

generalized linear models with a logistic link function, to evaluate whether the risk of each outcome 

was elevated during repeat hospital admissions for accidental opioid overdose in comparison to initial 

admissions. While it may be more precise to refer only to odds rather than risk, referring to risk in the 

broader sense may make the text more readable while discerning readers will appreciate the 

difference between odds and risk.  

4) Page 6, line 26. What is the statistical reason for having a 1:20 cohort design? This needs to be 

clarified. Also, if you are going to attempt age and sex matching, was the use of a propensity score 

considered. Its not great stats but would ensure a more closely matched group then what seems to 

have been done here?  

Response: Matching on sex and age in the secondary analysis was used primarily to reduce 

confounding on matching factors. The number of patients in the overdose cohort was not large, so we 

matched in a ratio of 1:20 with the goal of generating more precise estimates in our analysis. This 

strategy is actually not assured of increasing precision, so it may be misleading to emphasize this in 

the manuscript. However, it will not introduce bias into the estimation. While we did not match on 

propensity scores, we did control on several potential confounders, including demographic, medical 

history and prescription history.  

5) Page 6, line 27. Who are the controls? Are they opioid users? Are they just random patients? What 

makes them a control other than being the same sex and age?  

Response: Yes, the secondary analysis includes only patients who were long-term prescription 

opioids users, so controls were all long-term prescription opioid users. We have revised the 

description of the cohort for the secondary analysis and the description of controls to make this more 

clear.  

6) Page 7, primary endpoint. I don’t know from the intro why this is your primary endpoint? Also, is 

there any other paper containing these as an endpoint at this is really a combined endpoint, no? 

Anoxic brain injury and TME are far different entities and the use of an “unspecified” coding category 

makes this even more unclear. Ideally, TME and unspecified would be an endpoint with anoxic brain 

injury as its own separate analysis  

Response: In our study we were interested in the severe adverse events associated with accidental 

opioid overdose, particularly neurological events. Case studies raise concerns about both anoxic 

encephalopathy and toxic encephalopathy in association with opioid overdose. In our primary 

analysis, all patients had been admitted to hospital for an accidental opioid overdose, and patients we 

defined as having experienced the primary outcome were those who have received a diagnosis of 

anoxic brain damage, toxic encephalopathy or unspecified encephalopathy within the same hospital 

admission as their overdose diagnosis.  

We recognize that anoxic and toxic encephalopathy have different pathophysiology. However, we 

believe it reasonable to include them in a composite outcome for this study, because these various 
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diagnoses of encephalopathy each describe important brain injuries. In addition, studies which use 

administrative health data face the limitation that coding of outcomes in administrative data will often 

not be precise, so we have included unspecified encephalopathy in our outcome definition. Inclusion 

of unspecified encephalopathy may lead to some outcome misclassification, but this definition will 

have greater sensitivity to detect encephalopathy when it has occurred. 

7) Page 8, Covariates. How were these determined? Did you hypothesis test or because they are 

clinically relevant?  

Response: We selected covariates that we believed might be associated with exposure and outcome 

so were potential confounders. We did not use hypothesis testing to determine covariates to include 

in the model.  

8) Page 9, secondary analysis. Again, risk and logistic regression? This is a possible estimate to do, 

but why use logistic regression? Why not negative binomial?  

Response: We have revised the description of the statistical model in the manuscript for clarity. We 

estimated odds ratios to evaluate whether the risk of each outcome was increased, using generalized 

linear models with a logistic link function and a binomial error distribution. When the dependent 

variable is a binary outcome, using a logistic link function and assuming a binomial error distribution is 

a standard approach. A negative binomial regression might be more appropriate for count data, 

whereas our outcomes were binary.  

9) Page 10, patient characteristics. This section needs to be folded in with the first and the 

demographic data needs to be put in the results, not the methods.  

Response: We will move the reporting of patient characteristics to the Results section.  

10) page 11, results. I appreciate the discussion of covariates above, but there is no report of 

univariate comparisons (at least in an appendix) and the flow of the reporting here is incredibly difficult 

to follow. These are all multivariate models, or are they? What about the other covariates in the 

models, was there any difference there? This is confusing and takes away from the meaningfulness of 

the results.  

Response: We selected covariates for inclusion that we believed represented potential confounders 

rather than selecting them through univariate comparisons or other empirical testing. We have revised 

the Results section to provide increased reporting of findings and to make it easier for the reader to 

follow. This included adding subheadings and additional description of analyses that were conducted. 

We have also added a Table S6 in the Supplementary Appendix, which gives a report on covariates 

as they relate to the primary analysis for the primary outcome, and made reference to this in the 

Results section.  

11) Page 12, line 52. There is a fair amount of data on co-ingestion including the citation given above, 

this can also be a reason, the higher-dose or more potent opioid (which aren’t the same although they 

are used interchangeably in the paper) hypothesis is too speculative.  

Response: We agree that we cannot make firm conclusions about the causes of the apparent 

increase in reparatory failure associated with accidental opioid overdose over the 10-year study 

period. For this reason, we have omitted including this interpretation in the conclusion of the 

manuscript. In addition, we have now highlighted that other interpretations are also possible in the first 

paragraph of the Discussion section.  

12) Page 13, first line. Secular? As opposed to religious renal failure?  
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Response: We intended “secular trend” (in diagnosis of acute kidney failure) to refer to a general, 

long-term trend independent of opioid overdose. We edit this to read “general trend” rather than 

secular trend, for clarity.  

13) Page 13, line 29-39. Again, by my quick literature review, you paper is most similar to Pfister et al 

spoken about above, but you have the benefit of a more robust sample size, and it should be cited 

again here.  

Response: We agree and have added that reference to help contextualize our findings.  

14) Discussion section. This is a very limited study, yet there is not a limitation paragraph?  

Response: We have added a fuller discussion of the study’s limitations prior to the study conclusion.  

 

Reviewer: 2  

Reviewer Name: Ian Ball  

Institution and Country: Western University, Canada  

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

Congratulations on your manuscript. This is an important contribution to the growing body of literature 

on the opioid epidemic in N America.  

A few suggestions please:  

Pg 6, line 8 -- please justify or reference your choice of 180 days.  

Similarly in line 10 please justify or reference your definition of "continuous use".  

Response:  

In the “Study setting and design” section, we have added the following explanation of our choice of 

180 days to define long-term use: “We used a period of 180 days to define long-term therapy to try to 

ensure that we were including only patients who were taking these medications over an extended 

period, with the goal of including patients who were as similar as possible in the overdose cohort and 

control group.”  

For clarity, we have dropped the terms “continuous use” from our definition of long-term therapy. 

Instead we have referred to episodes of opioid therapy, which is more accurate. This section now 

reads as follows:  

“We included patients with an episode of prescription opioid analgesic therapy lasting 180 days or 

more during 2006-2014, where an episode was defined by a series of opioid dispensings with no 

more than 90 days between the end of the days’ supply of one script and the beginning of another. 

Patients were eligible for selection into the “overdose cohort” or control group on or after the date of 

their first dispensing of opioid analgesic medication 180 days into an episode of opioid therapy. 

Patients were no longer eligible for selection into the study cohort after stopping use of opioid pain 

medication for a period of 90 days.”  

Similarly, we have changed the reference to “length of continuous opioid use” in the Covariates 

section and in Table 2 to “duration of prescription opioid use.” In addition, we have added an 

explanation for why we allowed gaps of 90 days between prescriptions in our definition.  
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Other authors have applied a somewhat different definition of long-term opioid use (for chronic non-

cancer pain) to data in British Columbia. Smolina et al (2016) defined episodes of long-term opioid 

use by requiring “at least 90 days of opioid therapy with no gaps in prescriptions...lasting longer than 

182 days (six months).” Those authors described their definition as similar to that used in the 

CONSORT study of long-term opioid users (Boudreau et al, 2009). While the definition of long-term 

opioid use that was used by Smolina et al differed from ours, we found in a previous report that we 

prepared (not published in the peer-reviewed literature) that the definition we applied in our current 

study produced estimated rates of the prevalence of long-term opioid therapy (among patients with 

non-cancer pain) similar to those published by Smolina and colleagues.  

References:  

Smolina K, Gladstone EJ, Rutherford K, Morgan SG. Patterns and trends in long-term opioid use for 

non-cancer pain in British Columbia, 2005-2012. Can J Public Health. 2016;107(4-5):e404-e9.  

Boudreau D, Von Korff M, Rutter CM, Saunders K, Ray GT, Sullivan MD, et al. Trends in long-term 

opioid therapy for chronic non-cancer pain. Pharmacoepidemiol Drug Saf. 2009;18(12):1166-75.  

Please explain how you defined "accidental" overdose. Readers need to be very clear on this 

definition in order to evaluate the appropriateness of applying your conclusions to their patients.  

Response: We have added some wording under ‘Study setting and design’ to better define accidental 

overdose. This type of overdose is distinguished from those resulting from intentional self-harm, 

therapeutic use (that is, occurred when the drug was used as prescribed), or unknown intent.  

page 8, line 35 --please justify your definition of "high dose" opioid use.  

Response: We have added an explanation at the end of the covariates section for our definition of 

high-dose. This reflects advice on opioid prescribing from the College of Physicians of British 

Columbia to avoid prescribing of doses above 90 mg of morphine equivalents per day in most cases 

not involving patients with active cancer or those receiving palliative care or end-of-life care.  

Please acknowledge in your limitations section that your methodology has missed a significant 

number of patients who use opioids chronically --- those who buy them without a prescription, and 

those who use the prescriptions of others. These two groups likely form a significant fraction of all 

chronic opioid users.  

Response: We have added this point to our limitations section.  

 

Reviewer: 3  

Reviewer Name: Kednapa Thavorn  

Institution and Country: Ottawa Hospital Research Institute, Canada  

Please state any competing interests or state ‘None declared’: I have collaborated with Dr. Malcolm 

Maclure on other research projects.  

See the attached file.  

Review 3 – comments from attached file, and responses:  

The authors conducted a population-based retrospective cohort study to assess the relationship  

between accidental opioid overdose and adverse events and whether the association increased in  
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repeat compared to initial hospital admissions. I read the manuscript with strong interest. The study  

findings have the potential to improve the understanding of the association between accidental opioid  

overdose and neurological and other adverse events.  

Major comments  

• The abstract should briefly describe how data were analyzed.  

Response: We have added a description of the regression models to the abstract.  

• The way that the manuscript was structured was hard to follow. Should a secondary analysis  

that assessed whether an accidental opioid overdose was associated with adverse events be  

switched to a primary analysis? As stated in an abstract, if the association between accidental  

opioid overdose and adverse events was observed, the next step is then to evaluate how the  

risk of the adverse events was elevated during hospital readmissions compared to initial  

admissions.  

Response: We were interested in whether opioid overdose was associated with adverse events that 

occurred either immediately (recorded during a hospital admission for an accidental opioid overdose) 

or in the year following an accidental opioid overdose (where follow-up starts at discharge from an 

overdose hospitalization). The primary and secondary analyses do not apply to the same cohort of 

patients, but generally speaking, they are ordered chronologically to investigate, first, adverse events 

recorded during the overdose hospitalization, and second, adverse events recorded in the year 

following an overdose hospitalization. We have inserted a paragraph under study setting and design 

to explain the structure of our study, emphasizing that the primary and secondary analyses 

investigate the same outcomes during these different time periods.  

• Given that the authors started following study participants from their discharge, the time  

patients spent in the hospital might impact the outcomes. For example, patients with a length of  

stay of 15 days would have a worse discharge outcome than those who admitted for a week.  

Was hospital length of stay accounted in the model? Why or Why not?  

Response: Both members of the overdose cohort and controls were selected from a cohort of patients 

with long-term opioid use. Members of the overdose cohort and controls were similar in this respect, 

but differed in that members of the overdose cohort were followed after discharge from an accidental 

opioid overdose hospitalization, whereas our design did not require that controls had been 

hospitalized and then discharged. It would therefore be difficult to control for length of hospital stay, 

because controls were not required to have been hospitalized just prior to follow-up.  

However, diagnoses that occurred during the opioid overdose hospitalization just preceding cohort 

entry by members of the overdose cohort could contribute to a patient’s Romano comorbidity score or 

other covariates used to adjust regression analyses, so this would provide some adjustment for the 

seriousness of the hospitalization of those patients.  

• On Page 6 (Line 35 to 40), the authors indicated that patients could enter the cohort more than  

once as an exposed or unexposed group. If patients in the unexposed group had hospital  
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readmission due to accidental opioid overdose, how they were treated in the study?  

Response: If a patient in the control group were admitted to hospital for an accidental opioid overdose 

prior to follow-up ending for another reason, then follow-up would end at that date. If the patient were 

discharged alive from their opioid overdose hospital admission, the patient would re-enter the study 

as a member of the overdose cohort. This assumes that other criteria for cohort entry are also met on 

the date of discharge from hospital – for example, patients are no longer eligible for selection after 

stopping use of opioid pain medication for a period of 90 days.  

• Were they any missing data? How were the missing data handle?  

Response: We lacked complete data for income level. In British Columbia, low income residents are 

eligible to receive a subsidy for medical services premiums, and we used data on subsidies to 

determine which residents could be considered low income. Data on these subsidies was missing for 

22% of patients. We used a binary variable as an indicator for missing income data to account for this 

in regression analyses.  

• How was the goodness of fit of the generalized estimating equations assessed? Please include  

the goodness of fit results in the result section.  

Response: SAS generates a QIC (Quasilikelihood under the Independence model Criterion) statistic 

when using generalized estimating equations for statistical analysis. This can be useful for comparing 

and selecting between statistical models. However, in our study we determined the variables to 

include in the model based on our belief about which variables would be helpful to include to control 

for confounding rather than through empirical testing through use of model fitting, so this type of 

measure is less relevant.  

• In a discussion section, it would be great to discuss the validation of diagnostic codes used to  

define exposure (accidental opioid overdose) and adverse event outcomes. What was the  

likelihood of misclassification bias? How might such bias affect the study results and conclusion?  

Also, please comment on potential confounding factors that were not accounted for in this  

study and how they might affect the study results.  

Response: We have added information about our selection of diagnostic codes for exposure, 

including reference to a validation study, under “Study setting and design.” In the Discussion section, 

we have added a paragraph to describe the definition of our primary outcome, including potential 

misclassification bias and how this might affect interpretation. In our discussion of study limitations, 

we have noted that our analyses may be subject to unmeasured confounders, such as co-ingestion of 

other drugs with opioids.  

• The authors claimed that “A strength is that adverse events associated with accidental opioid  

overdose were collected from population data rather than adverse event reports”. Please  

elaborate why population data were better than adverse event report.  

Response: We have added the following explanation in the last paragraph of the Discussion section: 

“These data were more comprehensive than adverse event reports, because the data were collected 

routinely by the health care system rather than relying on reports from the public, health care 

providers or manufacturers and because the data available covered most of the population of the 

province.”  
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Minor comments  

• Please consider including simple and full regression model results as an appendix.  

Response: We have added a supplementary table, Table S6, which shows full regression model 

results for the primary analysis of the primary outcome (influence of readmission vs admission for 

accidental opioid overdose on encephalopathy), including covariate results.  

• The reader would benefit the inclusion of a study flowchart representing eligible population,  

excluded patient and final sample who were part of the analysis.  

Response: This has not been added, because we believe that the updated description of the study 

cohorts under “Study setting and design” and the data provided in Tables 1 and 2 should serve to 

inform the reader of how the study cohorts were assembled and patient characteristics. 

 

 

VERSION 2 – REVIEW 

REVIEWER Kednapa Thavorn 

Ottawa Hospital Research Institute, Canada 

I have collaborated with Dr. Malcolm Maclure, a co-author of this 

study. 

REVIEW RETURNED 07-Jan-2019 

 

GENERAL COMMENTS Most of my comments have been addressed. The authors 

indicated that "generalized linear models with a logistic link 

function and a binomial error distribution" was used to estimate 

odd ratios. Given that some patients might have more than one 

readmission over the follow-up period, how did the authors adjust 

for potential unknown correlation between repeat observations?  

 

 

VERSION 2 – AUTHOR RESPONSE 

Response to reviewer 

Reviewer: 3 

Reviewer Name: Kednapa Thavorn 

Institution and Country: Ottawa Hospital Research Institute, Canada Please state any competing 

interests or state ‘None declared’: I have collaborated with Dr. Malcolm Maclure, a co-author of this 

study. 

Most of my comments have been addressed. The authors indicated that "generalized linear models 

with a logistic link function and a binomial error distribution" was used to estimate odd ratios. Given 

that some patients might have more than one readmission over the follow-up period, how did the 

authors adjust for potential unknown correlation between repeat observations? 
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Response:  We have reworded the first sentenc e of paragraph 3 under ‘Statistical analyses’ to clarify 

this point. It now reads:  ‘All regression models used generalized estimating equations to adjust for 

correlation of observations (“clustering effects”) due to multiple observations from the same patients.’ 

 

 

VERSION 3 – REVIEW 

REVIEWER Kednapa Thavorn 

Ottawa Hospital Research Institute, Canada 

REVIEW RETURNED 01-Feb-2019 

 

GENERAL COMMENTS All comments have been addressed. Thank you.   
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