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Reviewer 1 Eddy Fan MD 

Institution Department of Pulmonary and Critical Care Medicine, Johns Hopkins University, 
Baltimore, Md. 

General comments 
General comments: This multicenter, retrospective cohort study aimed to evaluate the 
proportion of patients with septic shock with explit hemodynamic targets for 
vasopressors. This study is important and would be of interest to the audience of the 
CMAJ. The manuscript is concise and generally well-written. 

Major comments: My main comment is regarding the implications of this particular 
study. The authors hypothesis that explicit blood pressure targets would be missing 
from at least half the vasopressors prescriptions was refuted, and in reality, I am not 
that surprised at this result. While I agree that the actual target that is set is arbritary 
and not evidence-based, it is not clear to me what motivated the authors to hypothesize 
that the majority of patient would not have some target set- would physicians have 
ordered a fixed dose of a vasopressor to run (even more arbitrary) irrespective of the 
effect on hemodynamics? Had ordered a vasopressor and left its use and titration to 
some goal up to other members of the interprofessional team (e.g., nurses, 
pharmacists)? Along these lines, the authors mention in the Discussion that their data 
suggests that physicians (and not other health care professionals} intent to control the 
targets. Again, it is not clear to this reviewer that the authors had hypothesized that it 
would be otherwise, and in fact, their previous survey of physicians indicated that the 
majority would use a MAP target. Understandably, this study is an important first step in 
answering the question of what the optimal hemodynamic target would be in patients 
with septic shock, but it is unclear from the Discussion what the specific implications of 
this study would be for clinicians. More focused discussion of this point would 
strengthen the manuscript, particularly for a general audience. 

Minor comments 

1. Introduction (page 4)- the sentence "In septic shock, based on animal studies of 
limited... " is awkward and seems to contradict itself (limited clinical relevance- but 
widespread pathophysiological model ...)- please revise. 
2. Introduction (page 4) - it seems the main question is how to adjust vasopressors (i.e., 
to what hemodynamic or other goals) rather than who? 
3. Methods (page 5)- was there a minimum duration for the inclusion criterion of 
hypotension? 
4. Methods (page 6)- the sentence "Charts with missing baseline creatinine were 
excluded from the denominator" does not make sense- is creatinine here a typo? 
5. Methods (page 6-7) - how were the covariates for the multivariate models chosen? 
6. Results (page 8)- did you collect data on duration of vasopressor use? It would seem 
that some of the results might depend on duration (e.g., if you were on vasopressors for 
only a few hours, it would be less likely to have modifications of the target}. 
7. Tables 1 and 2- suggest combine these 2 tables into 1. 
8. Table 4- suggest delete this Table and include summary in the Results. 

Reviewer 2 Allan Garland MD 

Institution Department of Medicine, University of Manitoba, Winnipeg, Man. 

General comments In this manuscript the authors surveyed blood pressure targets used for titration of 
vasopressors agents for sepsis (actual, or presumed) in the ICUs of 3 tertiary hospitals. 
They found variation in the targeted BP, and variation between centers. This is a 
generally w ell-conducted study, reported in a w ell-written manuscript. I have both 
Major and Minor Comments-- the former are all methodologic in nature. 

Major comments: 
1. In addition to the regression model of MAP target, it would have been equally 
interesting to do a logistic regression model of whether a target was provided at all. 
2.. Modeling methods. There are several questions about your modeling choices. 
a) We are left wondering why your model of MAP target included centers as a fixed 
effect, but your multinomial model included them as random effects. And more 
importantly, it is usually recommended not to use random effects modeling if the 
number of clusters is <1 0 (see Snijders and Bosker (2002). Multilevel Analysis: An 



introduction to basic and advanced multilevel modeling. London, Sage)--- but you have 
only 3 clusters (or 9 depending on how you did it). 
b) The covariates included in the two regression models apparently differed. For 
example, based on the starting paragraph on P.7, the multinomial model does not 
include age, sex. A defensible view is that unless there is an excellent rationale for doing 
so, efforts at parsimony by removing variables of potential interest are misguided (see 
FE Harrell Jr. (2001). Regression Modeling Strategies. New York, Springer). 
3. Regarding the multinomial model of changes in BP targets. I assume that this 
represents changes within the initial 48 hours. This is not stated explicitly but should be. 
But more importantly, it seems quite possible that a major reason for changing targets 
is the appearance (e.g. on ICU day 2) of a DIFFERENT intensivist than on ICU day 1. If you 
have no data about this item, at the very least you could include in the model a variable 
of whether the change in target occurred on the same or different calendar day. 
4. P7. You refer to the "decision to terminate data extraction". This sounds like the 
study was stopped early, but no reason is given. Of course stopping a study before the 
number derived from a sample size analysis is a large potential problem. Explanation is 
required, especially in light of the fact that inadequate sample size can lead to Type II 
errors-- which is possibly important here as you found no significant association of 
comorbid conditions and BP target. 

Minor comments: 
1. P4, line 32. I think you meant to say "how to" instead of "who" adjust the dosing. 
2. P.6, lines 39 and 41. I believe the correct usage is to hypenate between-center. 
3. P.7, line 6. The word "for" seems to be missing between "account"and "extra". 
4. Table 5. In the text related to the model of MAP target, you list a number of 
covariates with p-values in the nonsignificant range. But apparently not all of them, 
since in the last sentence of P.8 indicates no significant association with comorbidities 
either. One wonders why you listed some NS covariates but not all of them. 
5. Though the effect of age in the regression model of MAP target had a p<O.OS, the 
magnitude of this effect is tiny; a SO year difference is age being associated with a 2 
mm Hg shih in the target. This should at least be acknowledged someplace. 

Author response Reviewer 1 comments 

1. In addition to the regression model of MAP target, it would have been equally 
interesting to do a logistic regression model of whether a target was provided at all. 

Resp.: We agree with the reviewer that such a model would have been interesting. 
However, since a blood pressure target was explicit in 99% of the charts, this would 
have left us with a 1% event rate. This was insufficient to run a multivariable model 
given the sample size. 

2. Modeling methods. There are several questions about your modeling choices. 
a. We are leh wondering why your model of MAP target included centers as a fixed 
effect, but your multinomial model included them as random effects. And more 
importantly, it is usually recommended not to use random effects modeling if the 
number of clusters is <1 0 (see Snijders and Bosker (2002). Multilevel Analysis: An 
introduction to basic and advanced multilevel modeling. London, Sage) -- but you have 
only 3 clusters (or 9 depending on how you did it). 

Resp.: We are grateful for this astute remark and have run the multinomial model with 
center as a fixed effects variable. It is important to note that the results, and therefore 
our discussion, have not changed. 

b. The covariates included in the two regression models apparently differed. For 
example, based on the starting paragraph on P.7, the multinomial model does not 
include age, sex. A defensible view is that unless there is an excellent rationale for doing 
so, efforts at parsimony by removing variables of potential interest are misguided (see 
FE Harrell Jr. (2001). Regression Modeling Strategies. New York, Springer). 

Resp.: Thank you for the opportunity to clarify that, in the 2 models, independent 
variables were different by design. lntensivists administer vasopressors very early- at the 
time of initial resuscitation. At this time, the first work up is often not available. 
Therefore, the only variables consistently available to guide the initial blood pressure 
target are the baseline variables reflecting the patients' past medical history (what we 
referred to as chronic comorbidities). The decision to subsequently modify blood 
pressure targets hinges on events that occur aher the initial resuscitation (what we 
referred to as the acute concurrent illnesses). Acute concurrent illnesses are simply not 
available for our first model. We opted to not add chronic comorbidities in our second 
model, considering that a statistically significant association would potentially be caused 
by an overfitted model. 



3. Regarding the multinomial model of changes in BP targets. I assume that this 
represents changes within the initial 48 hours. This is not stated explicitly but should be. 
But more importantly, it seems quite possible that a major reason for changing targets 
is the appearance (e.g. on ICU day 2) of a DIFFERENT intensivist than on ICU day 1. If you 
have no data about this item, at the very least you could include in the model a variable 
of whether the change in target occurred on the same or different calendar day. 

Resp.: The reviewer was right to assume that these changes, and in fact every other data 
from this study, derive from the initial 48 hours of ICU admission. We did not extract 
data beyond 40 hours. We have made this more clear in the table title. 

Regarding the potential influence of different individuals prescribing vasopressors, the 
reviewer is correct to assume that this could influence changes in blood pressure targets. 
Retrospectively, it is unfortunately impossible to gather reliable information about this. 
Factoring in the day of the prescription would not reflect changes in individuals writing 
the script because on a given day, multiple individuals have opportunities to revise 
blood pressure targets (the staff intensivist, the critical care fellow, the residents, the 
consultants ... ). We have now acknowledged this as a limitation in the discussion. 

4. P7. You refer to the "decision to terminate data extraction". This sounds like the 
study was stopped early, but no reason is given. Of course stopping a study before the 
number derived from a sample size analysis is a large potential problem. Explanation is 
required, especially in light of the fact that inadequate sample size can lead to Type II 
errors-- which is possibly important here as you found no significant association of 
comorbid conditions and BP target. 

Resp.: Thank you for this opportunity to express that this study was not terminated 
early. As stated in the methods, sample size determination relied on a conservative 
estimate that 50% of charts would incorporate explicit targets (assuming a proportion 
higher or lower than 50% would have resulted in a smaller sample size). This led to a 
target sample size of 235 charts. We included data from 369 charts. 

Minor comments: 
1. P4, line 32. I think you meant to say "how to" instead of "who" adjust the dosing. 

Resp.: Quite right. Thank you. We have corrected this. 

2. P.6, lines 39 and 41. I believe the correct usage is to hyphenate between-center. 

Resp.: Thank you. We have corrected this. 

3. P.7, line 6. The word "for" seems to be missing between "account" and "extra". 

Resp.: Thank you. We have deleted this sentence as per the reviewer's statistical input 
above. 

4. Table 5. In the text related to the model of MAP target, you list a number of 
covariates with p-values in the nonsignificant range. But apparently not all of them, 
since in the last sentence of P.8 indicates no significant association with comorbidities 
either. One wonders why you listed some NS covariates but not all of them. 

Resp.: Thank you for this opportunity to clarify this point. Except for age and the ICU 
admission APACHE II scores, the independent variables in this model consist of chronic 
comorbidities measurable at the time of initial resuscitation (which we refer to as 
chronic comorbidities). No independent variable is missing from Table 5. We have 
modified the sentence to avoid this confusion. 
·As shown in Table 5, we found no association between the initial MAP value and 
either admission APACHE II scores or any of the chronic comorbidities." 

5. Though the effect of age in the regression model of MAP target had a p<0.05, the 
magnitude of this effect is tiny; a 50 year difference is age being associated with a 2 
mm Hg shift in the target. This should at least be acknowledged someplace. 

Resp.: Quite right. We have added a statement in the discussion to specify that the 
effect of age in the model "is modest". 

Reviewer 2 comments 

1. My main comment is regarding the implications of this particular study. The authors 
hypothesis that explicit blood pressure targets would be missing from at least half the 
vasopressors prescriptions was refuted, and in reality, I am not that surprised at this 
result. While I agree that the actual target that is set is arbitrary and not evidence



based, it is not clear to me what motivated the authors to hypothesize that the majority 
of patient would not have some target set - would physicians have ordered a fixed dose 
of a vasopressor to run (even more arbitrary) irrespective of the effect on 
hemodynamics? Had ordered a vasopressor and left its use and titration to some goal up 
to other members of the interprofessional team (e.g., nurses, pharmacists)? Along these 
lines, the authors mention in the Discussion that their data suggests that physicians (and 
not other health care professionals) intent to control the targets. Again, it is not clear to 
this reviewer that the authors had hypothesized that it would be otherwise, and in fact, 
their previous survey of physicians indicated that the majority would use a MAP target. 
Understandably, this study is an important first step in answering the question of what 
the optimal hemodynamic target would be in patients with septic shock, but it is 
unclear from the Discussion what the specific implications of this study would be for 
clinicians. More focused discussion of this point would strengthen the manuscript, 
particularly for a general audience. 

Resp.: The reviewer raises a very good point. Our assumption that a high proportion of 
targets would be missing relied on an unverified assumption that nurses drove 
adjustments of vasopressors without explicit input from medical staff. We added a 
comment to explain what our initial assumption was in the discussion. 
"Physicians apparently agree on the need to explicitly describe how to titrate 
vasopressors rather than leaving this responsibility to other members of the team. This 
consistently involves setting a blood pressure target." 

We chose the number of SO% arbitrarily because this was the most conservative 
assumption for the sample size estimate (the assumption that led to the larger sample 
size). 

Regarding the implications of the study, we have made an explicit statement at the end 
of the discussion. 
"Until these objectives are met, the implications of this study for clinicians involved in 
the care of critically ill patients is that they should not be dogmatic about vasopressor 
titration." 

Minor comments 

1. Introduction (page 4)- the sentence "In septic shock, based on animal studies of 
limited... " is awkward and seems to contradict itself (limited clinical relevance- but 
widespread pathophysiological model. ..)- please revise. 

Resp.: Thank you. We have revised the text accordingly. 

" In septic shock, a common pathophysiological model is based on animal studies of 

limited clinical relevance(3). It suggests... " 


2. Introduction (page 4)- it seems the main question is how t o adjust vasopressors (i.e., 
to what hemodynamic or other goals) rather than who? 

Resp.: Thank you. We have revised the text accordingly. 

3. Methods (page 5)- was there a minimum duration for the inclusion criterion of 
hypotension? 

Resp.: As stated in the section on eligibility, a minimal duration of the hypotensive 
episode was sought by including only patients who received vasopressors for 1 hour or 
more. We did not rely on the duration of hypotension itself as physicians will rarely 
tolerate significant hypotension for more than a few minutes before starting 
vasopressors. 

4. Methods (page 6)- the sentence "Charts with missing baseline creatinine were 
excluded from the denominator" does not make sense- is creatinine here a typo? 

Resp.: We thank the reviewer for highlighting this mistake. We deleted this sentence 
altogether. It was a remnant of a previous version of the manuscript. 

5. Methods (page 6-7)- how were the covariates for the multivariate models chosen? 

Resp.: Thank you for highlighting this omission. We have added a statement to make 

this point clearer. 

" We selected candidate independent variables for both models a priori, based on 

clinical plausibility and availability in the charts." 


6. Results (page 8)- did you collect data on duration of vasopressor use? It would seem 



that some of the results might depend on duration (e.g., if you were on vasopressors for 
only a few hours, it would be less likely to have modifications of the target). 

Resp.: The reviewers is right in assuming that longer duration of vasopressor exposure 
would increase the likelihood of blood pressure target modifications. We unfortunately 
do not have data on the duration of vasopressor use in our study. In line with the 
observation of the reviewer however, we have added to the discussion a statement 
expressing that 
' The frequent target modifications underestimate the reality since the data collection 
for this study focused only on the first 48 hours of ICU." Some vasopressor perfusions 
were likely continued beyond 48 hours and we have most probably underestimated to 
proportion of charts with changed blood pressure targets. 

7. Tables 1 and 2- suggest combine these 2 tables into 1. 

Resp.: We will be happy to merge these 2 tables into a single table if the editorial board 
prefers this approach. Our concern is that is would result in a very large table that 
would be difficult to read. 

8. Table 4- suggest delete this Table and include summary in the Results. 

Resp.: Thank you for this suggestion. We have removed Table 4 and added this 
statement to the results section. 
• Other targets were rare: blood pressure ranges (2%), systemic vascular indices of 
resistance (0.5%}, heart rates (0.4%}, dopamine at fixed renal dose (0.2%}." 
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