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Dear Editor,

Downar and colleagues [1] utilized expert opinion to 
develop clinical practice guidelines for withdrawing 
life-sustaining measures. We applaud the authors for 
emphasizing respect for patients’ and families’ values 
and preferences. The Supreme Court of Canada has reaf-
firmed the importance of consent before treatment with-
drawal in Cuthbertson v. Rasouli (http://scc-csc.lexum.
com/scc-csc/scc-csc/en/item/13290/index.do). Downar 
et  al. underscored the distress associated with treat-
ment withdrawal including, but not limited to, dyspnea, 
pain, agitation, and delirium. However, they recommend: 
(1) bedside assessment of respiratory distress by care-
providers and family members and (2) administration 
of boluses and/or continuous infusion of opioids and/or 
sedatives without upper limits. We would like to com-
ment on the quality and safety of these recommendations 
in end-of-life care.

Firstly, the quality and safety of end-of-life care depend 
on utilizing evidence-based methods to assess distress. 
The reliability of bedside assessment only by the pres-
ence of certain physical signs is unknown and unlikely to 
detect persistent nociception [2].

Secondly, efficacy of opioids in palliating refractory 
dyspnea in advanced disease remains unsettled because 
of low quality evidence [3]. Similarly, the efficacy of 
opioids has not been validated in palliating distress 

associated with discontinuing assisted positive pressure 
ventilation, airway devices, and/or supplemental oxygen.

Thirdly, the pharmacokinetics and pharmacodynam-
ics of opioids and sedatives have not been investigated in 
the dying phase. For example, morphine and its metab-
olites’ clearance is reduced by 26  % in the week before 
death [4]. Administration of escalating doses of boluses 
and/or continuous infusion of opioids without adjust-
ment for decreased clearance can rapidly increase blood 
concentrations of active drugs and metabolites. This 
can increase the risk of neurologic and gastrointestinal 
side effects and depress the cardiovascular and respira-
tory functions. Chan et al. [5] reported median survival 
time of 30 min after ventilator withdrawal in 75 patients 
on continuous infusion of opioids and benzodiazepines. 
They concluded that survival time was not shortened 
by opioid dose and increased by benzodiazepine dos-
ing. The authors correctly emphasized that their findings 
“can only be considered as being hypothesis-generating” 
[5]. Indeed, pharmacokinetics and pharmacodynamics 
were not examined in that study. Another retrospective 
study of 190 patients on continuous infusion of opioids 
initiated for “compassionate extubation or comfort care 
with pain/dyspnea” reported a mean time from start of 
infusion to death of 15 h [6]. The mean hourly infusion 
rate at death increased by 130  % from the starting rate. 
The mean 24-h morphine equivalent dose was 267 mg at 
death, which represented a 442  % increase of the start-
ing opioid dose. The rate of increase in the hourly infused 
drug dose was negatively correlated with the number 
of hours on continuous infusion, i.e., the time to death. 
Shortening survival time because of an opioid overdose is 
a safety concern.

We posit that limitations of the evidence make it dif-
ficult to conclude either that the recommendations will 

*Correspondence:  Rady.Mohamed@mayo.edu 
1 Department of Critical Care, Mayo Clinic Hospital, 5777 East Mayo 
Boulevard, Phoenix, AZ 85054, USA
Full author information is available at the end of the article

A response to these comments is available at doi:10.1007/s00134-016-
4390-8.

http://scc-csc.lexum.com/scc-csc/scc-csc/en/item/13290/index.do
http://scc-csc.lexum.com/scc-csc/scc-csc/en/item/13290/index.do
http://crossmark.crossref.org/dialog/?doi=10.1007/s00134-016-4372-x&domain=pdf
http://dx.doi.org/10.1007/s00134-016-4390-8
http://dx.doi.org/10.1007/s00134-016-4390-8


1302

improve care or that they are likely to safeguard against 
non-consensual hastening of death. Guidelines grounded 
in high quality evidence rather than expert opinion would 
certainly further the goal of minimizing potential harm 
and improving quality of care in dying patients.
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