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VERSION 1 - REVIEW 

REVIEWER Rodrigo Serafim 
Federal University of Rio de Janeiro, Brazil 

REVIEW RETURNED 13-Mar-2016 

 

GENERAL COMMENTS Thank you for the opportunity to review this manuscript. The topic is 
certainly interesting, and this well-done protocol study can provides 
a nice evidence of how to prevent postoperative delirium, falls and 
decreased quality of life.  
 
Delirium covers all boundaries of medicine and is of particular 
interest to care of elderly physicians and all acute medical 
specialties. Patients undergoing general anesthesia have a higher 
possibility to the development of postoperative delirium and 
cognitive impairment, but its is not clear what are the intraopeartive 
risk factors associates with this outcomes (J Alzheimers Dis. 
2010;22 Suppl 3:67-79).  
 
Studies described that heavy sedated in-hospital patients have an 
increased risk of delirium and long–term cognitive impairment. 
Current sedation guidelines postulate that light sedations protocols 
should be implemented in ICU patients (Crit Care Med 2013; 
41:263–306) but few studies evaluated the impact of intraoperative 
sedation-guided protocols.  
 
There are a few things that I would like to discuss with the aim of 
contributing to this manuscript before publication. I would like to list 
those below:  
 
1. The author has described in detail the anesthesic protocol for 
patients enrolled, however not described a postoperative sedation 
ICU protocol for the mechanically ventilated patients. Studies 
correlated the drugs used for sedation in ICU with risk of delirium. I 
suggest that benzodiazepine-sparing protocols should be used and 
sedation level and amount of sedation drugs used should be 
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analyzed and described between groups.  
 
2. The study proposes to apply the CAM screening tool once daily. 
However, the current consensus of analgesia and sedation (Crit 
Care Med 2013; 41:263–306) recommend monitoring delirium, at 
least once per nursing shift (twice daily), please consider this.  
 
3. The author could consider monitoring patients not only for delirium 
but also for subsyndromal delirium. It seems to be a condition that 
can impact patient’s discharge and this data will be available. 
(Scandinavian Cardiovascular Journal, 49:4, 207-212)  
 
4. The author describes that patients will be screened for cognitive 
impairment but it was not clear for me if patients with cognitive 
impairment will be excluded.  
 
5. In Randomization and Blinding protocols section, the author 
described that the randomization will be made considering falls and 
cardiac surgery to avoid major imbalances between groups. Why did 
you consider falls and not cognitive impairment or even age?  
 
6. The author described that the BIS values data will be 
electronically captured as a fidelity predictor of EEG- guided 
protocol. But not described what will be the criteria for considering 
that the target BIS was maintained by an appropriate time during 
surgery.  
 
I hope these comments are helpful for the authors. 

 

REVIEWER Katie J. Schenning 
Oregon Health & Science University  
Portland, OR, USA 

REVIEW RETURNED 17-Mar-2016 

 

GENERAL COMMENTS This is a protocol describing a pragmatic, randomized clinical trial for 
the Electroencephalography Guidance of Anesthesia to Alleviate 
Geriatric Syndromes (ENGAGES Study). This study is poised to be 
an important contribution to our knowledge regarding the prevention 
of postoperative delirium and its downstream sequelae. I look 
forward to learning the results of this trial. The protocol is well 
written, and appropriately addresses the SPIRIT criteria. I only have 
a couple of suggestions and comments that the authors might wish 
to address:  
• I am unsure whether the authors will be able to test their 2nd 
hypothesis, “through prevention of delirium, EEG-guided anesthesia 
prevents postoperative falls and improves patient reported quality of 
life.” If EEG-guided anesthesia prevents postoperative falls, will they 
be able to ascertain whether this was due specifically to the 
prevention of delirium? And how will the authors differentiate the 
effects of EEG-guided anesthesia from the secondary safety 
intervention?  
• Minor Points  
• In the 2nd paragraph of the Background: Is the preoperative survey 
data published? (Can you include a reference?)  
• 5th paragraph of Background: Might want to include a reference in 
which the Hospital Elder Life Program demonstrated to be effective 
for the prevention of postoperative delirium.  
• The authors list several items that “might” be included on 
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preoperative evaluation. For example, on page 21, the authors refer 
to the fact that olfaction might be assessed, tests from the NIH 
toolbox might be incorporated, and patients might complete certain 
cognitive batteries. It is unclear to me how it will be determined 
when/if these assessments will be performed. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name  

Rodrigo Serafim  

Institution and Country  

Federal University of Rio de Janeiro, Brazil  

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

None declared  

Thank you for the opportunity to review this manuscript. The topic is certainly interesting, and this 

well-done protocol study can provides a nice evidence of how to prevent postoperative delirium, falls 

and decreased quality of life.  

Delirium covers all boundaries of medicine and is of particular interest to care of elderly physicians 

and all acute medical specialties. Patients undergoing general anesthesia have a higher possibility to 

the development of postoperative delirium and cognitive impairment, but its is not clear what are the 

intraopeartive risk factors associates with this outcomes (J Alzheimers Dis. 2010;22 Suppl 3:67-79).  

Studies described that heavy sedated in-hospital patients have an increased risk of delirium and 

long–term cognitive impairment. Current sedation guidelines postulate that light sedations protocols 

should be implemented in ICU patients (Crit Care Med 2013; 41:263–306) but few studies evaluated 

the impact of intraoperative sedation-guided protocols.  

There are a few things that I would like to discuss with the aim of contributing to this manuscript 

before publication. I would like to list those below:  

 

1. The author has described in detail the anesthesic protocol for patients enrolled, however not 

described a postoperative sedation ICU protocol for the mechanically ventilated patients. Studies 

correlated the drugs used for sedation in ICU with risk of delirium. I suggest that benzodiazepine-

sparing protocols should be used and sedation level and amount of sedation drugs used should be 

analyzed and described between groups.  

 

Response:  

The reviewer makes a valid point regarding postoperative sedation. However, this is designed as a 

pragmatic clinical trial. As such, we opted for a practical intervention that could be widely 

implemented. Not all patients in the study are admitted to the intensive care unit postoperatively, and 

may who are admitted to the ICU do not require sedation. Those who do require sedation on the ICU 

should be randomly split between the two intervention groups. Patients who remain intubated 

postoperatively will generally require sedation. We state in protocol (under limitations), “We will also 

test whether intubation status modifies the result in secondary analysis.” Furthermore, we have pre-

specified certain sub-studies, including “Delirium Prediction Models”. We state, “Data on previously 

described risk factors for postoperative delirium will be acquired including: history of postoperative 

delirium, modified Charlson Comorbidity Index, American Society of Anesthesiologists’ Physical 

Status, functional status, level of education, olfaction, baseline cognition, depression (using the PHQ-

9 questionnaire), indices of frailty, obstructive sleep apnea, baseline hematocrit, baseline sodium and 

creatinine, preoperative psychoactive medications (e.g. opioids, benzodiazepines, sedatives, 

clonidine), alcohol use, dosages of perioperative medications (e.g. hypnotic anesthetics, opioids, 

benzodiazepines, dexmedetomidine), intraoperative hemodynamic parameters, other physiological 

parameters, processed EEG indices (e.g. BIS, burst suppression), vasoactive medications, 
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perioperative blood transfusions, postoperative mechanical ventilation, postoperative pain (using 

visual analogue scale and behavioral pain scale), postoperative sleep deprivation, postoperative 

medical complications, postoperative shock, postoperative anemia (hematocrit <30%), postoperative 

hypoalbuminemia (albumin <3 g/dL), postoperative temperature, and postoperative sodium 

concentration.” We therefore believe that we have reasonably accounted for the reviewer’s concern in 

our design.  

 

2. The study proposes to apply the CAM screening tool once daily. However, the current consensus 

of analgesia and sedation (Crit Care Med 2013; 41:263–306) recommend monitoring delirium, at least 

once per nursing shift (twice daily), please consider this.  

 

Response:  

We have acknowledged this important limitation in our protocol and have addressed it as follows, “As 

delirium is a fluctuating disorder, there is a risk that it can be missed by periodic assessments. We are 

attempting to mitigate this by assessing patients for delirium during a time of day (afternoon/evening) 

when delirium occurs more commonly. Furthermore, we are incorporating structured chart review, 

which has been validated as a complementary approach that increases the detection of delirium.” 

Currently the nurses in the intensive care units assess for delirium twice daily using the CAM-ICU 

instrument, and we use these assessments in the ENGAGES trial.  

3. The author could consider monitoring patients not only for delirium but also for subsyndromal 

delirium. It seems to be a condition that can impact patient’s discharge and this data will be available. 

(Scandinavian Cardiovascular Journal, 49:4, 207-212)  

 

Response:  

We agree entirely with the reviewer that subsyndromal delirium is important. In the protocol, we 

stated, “The severity of delirium will be scored using the CAM-Severity (CAM-S) metric, which has 

specifically been shown to be strongly associated with clinically relevant outcomes.” Subsyndromal 

delirium is detected using the CAM-S metric.  

 

4. The author describes that patients will be screened for cognitive impairment but it was not clear for 

me if patients with cognitive impairment will be excluded.  

 

Response:  

We have stated in the protocol, “As there are no absolute contraindications to EEG monitoring, the 

ENGAGES study is designed as a practical trial that will have minimal exclusions and therefore 

maximum applicability. Neurosurgical procedures will be excluded as surgery on the brain can 

confound the outcome (postoperative delirium). We will also exclude patients with preoperative 

delirium and patients who are unable to participate adequately in delirium screening including those 

who are blind, deaf, or illiterate or not fluent in English. Patients with a history of intraoperative 

awareness during intended general anesthesia will also be excluded.53 Patients will be excluded if, 

prior to their index surgery, a second surgery is planned to occur within five days after the index 

surgery.” Patients who are delirious will be excluded. But patients who have (mild) cognitive 

impairment and are able to provide informed consent will not be excluded.  

 

5. In Randomization and Blinding protocols section, the author described that the randomization will 

be made considering falls and cardiac surgery to avoid major imbalances between groups. Why did 

you consider falls and not cognitive impairment or even age?  

 

Response:  

We did consider cognitive impairment and age, but it not feasible to block randomize by many criteria. 

We opted for “cardiac surgery” and “history of falls”. We chose these categories because there is 

evidence that the incidence of delirium is higher in cardiac surgery than in (most) non-cardiac 
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surgeries. Falls and delirium are both geriatric syndromes. A history of falls is a major risk factor for 

postoperative falls. Therefore, a history of falls would probably be strongly associated with two key 

outcomes of this study: delirium and falls. Hopefully, given that this is a large study, older patients and 

those with cognitive impairment will be relatively equally balanced between the two study groups.  

 

6. The author described that the BIS values data will be electronically captured as a fidelity predictor 

of EEG- guided protocol. But not described what will be the criteria for considering that the target BIS 

was maintained by an appropriate time during surgery.  

 

Response:  

We have stated the following in the protocol: “The hypothesis motivating this study is that avoidance 

of EEG burst suppression during anesthesia can prevent postoperative delirium (Aim 1 in Figure 2) 

and its downstream consequences (Aim 2 in Figure 2). Therefore, practitioners will specifically be 

instructed to regularly inspect the EEG waveform for evidence of burst suppression, which is easily 

recognized (See Figure 1). The occurrence of burst suppression is the chief trigger for decreasing 

anesthetic administration in this protocol. An audible low-BIS alarm will be set at a threshold of 40, as 

there is an increased likelihood of epochs of EEG burst suppression below this value.45 BIS values 

less than 40 will be a secondary trigger for decreasing anesthetic administration. Importantly, the 

EEG-guided protocol is suggestive rather than prescriptive. Clinicians should exercise judgment and 

might intentionally deviate from the protocol depending on the clinical situation.”  

 

I hope these comments are helpful for the authors.  

 

We thank the reviewer. The comments are most helpful.  

 

Kind regards,  

Rodrigo Serafim  

Reviewer: 2  

Reviewer Name  

Katie J. Schenning  

Institution and Country  

Oregon Health & Science University  

Portland, OR, USA  

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

None declared  

Please leave your comments for the authors below  

This is a protocol describing a pragmatic, randomized clinical trial for the Electroencephalography 

Guidance of Anesthesia to Alleviate Geriatric Syndromes (ENGAGES Study). This study is poised to 

be an important contribution to our knowledge regarding the prevention of postoperative delirium and 

its downstream sequelae. I look forward to learning the results of this trial. The protocol is well written, 

and appropriately addresses the SPIRIT criteria. I only have a couple of suggestions and comments 

that the authors might wish to address:  

 

• I am unsure whether the authors will be able to test their 2nd hypothesis, “through prevention of 

delirium, EEG-guided anesthesia prevents postoperative falls and improves patient reported quality of 

life.” If EEG-guided anesthesia prevents postoperative falls, will they be able to ascertain whether this 

was due specifically to the prevention of delirium? And how will the authors differentiate the effects of 

EEG-guided anesthesia from the secondary safety intervention?  

 

Response:  

We agree with this relevant concern raised by the reviewer. For this reason, we included under the 

limitations, “Furthermore, if the multi-component intervention is successful in preventing falls and in 
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improving quality of life, this could curtail our ability to detect an impact of the EEG-guided anesthetic 

protocol on these outcomes.” Importantly, in relation to the concern about differentiation, all patients 

receive the secondary safety intervention, but only half receive EEG-guided anesthesia. Therefore, if 

EEG-guidance and the safety intervention have an additive effect on fall prevention, it remains 

possible that we shall see a difference between groups. But it is true that if the safety intervention is 

successful, the possible salutary effect of EEG-guidance could well be obscured.  

 

• Minor Points  

• In the 2nd paragraph of the Background: Is the preoperative survey data published? (Can you 

include a reference?)  

 

Response:  

Unfortunately, these data have not been published.  

• 5th paragraph of Background: Might want to include a reference in which the Hospital Elder Life 

Program demonstrated to be effective for the prevention of postoperative delirium.  

 

Response:  

The following relevant references are included in the protocol:  

22. Inouye SK, Bogardus ST, Jr., Charpentier PA, et al. A multicomponent intervention to prevent 

delirium in hospitalized older patients. The New England journal of medicine 1999;340:669-76.  

23. Inouye SK, Baker DI, Fugal P, Bradley EH, Project HD. Dissemination of the hospital elder life 

program: implementation, adaptation, and successes. Journal of the American Geriatrics Society 

2006;54:1492-9.  

 

• The authors list several items that “might” be included on preoperative evaluation. For example, on 

page 21, the authors refer to the fact that olfaction might be assessed, tests from the NIH toolbox 

might be incorporated, and patients might complete certain cognitive batteries. It is unclear to me how 

it will be determined when/if these assessments will be performed.  

 

Response:  

These tests are being conducted for secondary outcomes of the study. They will be conducted or 

performed according to feasibility. We have stated in the protocol that these tests will be performed 

“Depending on time constraints.” We shall certainly strive to ensure that assessments are not missing 

in relation to the primary outcome of the study (i.e., postoperative delirium). 
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Correction: Protocol for the Electroencephalography
Guidance of Anesthesia to Alleviate Geriatric Syndromes
(ENGAGES) study: a pragmatic, randomised clinical trial

Wildes TS, Winter AC, Maybrier HR, et al. Protocol for the Electroencephalography
Guidance of Anesthesia to Alleviate Geriatric Syndromes (ENGAGES) study: a pragmatic,
randomised clinical trial. BMJ Open 2016;6:e011505.
Two authors’ names are incorrect in this manuscript. ‘J Leung’ should be cited as
‘JM Leung’ and ‘RL Hueneke’ should be cited as ‘R Hueneke.’

Open Access This is an Open Access article distributed in accordance with the Creative Commons Attribution Non
Commercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work
non-commercially, and license their derivative works on different terms, provided the original work is properly cited
and the use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/

BMJ Open 2016;6:e011505corr1. doi:10.1136/bmjopen-2016-011505corr1

BMJ Open 2016;6:e011505corr1. doi:10.1136/bmjopen-2016-011505corr1 1

Open Access Miscellaneous

http://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2016-011505corr1&domain=pdf&date_stamp=2016-06-25
http://bmjopen.bmj.com

	/content/bmjopen/vol6/issue6/pdf/e011505corr1.pdf
	Correction: Protocol for the Electroencephalography Guidance of Anesthesia to Alleviate Geriatric Syndromes (ENGAGES) study: a pragmatic, randomised clinical trial


