
Effects of Flow Triggering 
on Breathing Effort

A B S T R A C T  &  C O M M E N T A R Y

Aslanian and associates compared pressure and flow trig-
gering of the mechanical ventilator during pressure support (PS)

and volume assist/control (A/C) both in a lung model and in eight
patients. In the lung model evaluation, the Puritan-Bennett 7200ae,
Siemens 900C and 300, Bird 8400ST, Taema Cesar, Hamilton Veolar,
Newport Wave, Draeger Evita 2, and Engstrom Erica ventilators were
compared at pressure triggering sensitivities of –0.5, –1.0, and –2 cm
H2O, and at flow sensitivities of 1, 2, 3, 4, and 5 L/min. In the clinical
evaluation, the PB 7200ae was used to compare pressure triggering
sensitivity –2 cm H2O and flow triggering sensitivity 2 L/min.

During both pressure triggering and flow triggering, there were-
significant differences observed among the different ventilators.
The Newport Wave performed best during pressure triggering, fol-
lowed by the Siemens 300, and the Siemens 300 and Draeger Evita
2 performed best during flow triggering. With the most sensitive
settings, there were no differences between pressure and flow trig-
gering in any ventilator. Pressure triggering was unavailable on the
Draeger Evita 2 and Engstrom Erica, and flow triggering is
unavailable on the Siemens 900C, Taema Cesar, Hamilton Veolar,
and Newport Wave.

In the clinical arm of the study, flow triggering outperformed
pressure triggering during pressure support, but during volume A/C
there were no differences in patient effort. With PS, the esophageal
pressure-time product per minute (193 ± 77 vs 168 ± 67 cm H2O
s/min), the diaphragm pressure-time product/min (191 ± 80 vs 161
± 68 cm H2O s/min), and the inspiratory work of breathing, both
per min (12.2 ± 6.8 vs 10.5 ± 5.9 joules/min) and per liter (1.16 ±
0.53 vs 1.00 ± 0.49 joules/L) were all significantly lower with flow
triggering. (Aslanian P, et al. Am J Respir Crit Care Med
1998;157:135-143.)

■ COMMENT BY ROBERT M. KACMAREK, PhD, RRT
This study clearly demonstrates that the triggering capabilities of

today’s mechanical ventilators have improved dramatically com-
pared to those of the previous generation of ventilators. In addition,
based on the lung model data when set at consistent sensitivity set-
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tings, there were no differences in triggering effort
between flow (FT) and pressure (PT) triggering during
PS and A/C. This is contrary to the data on the 7200ae
published by Sassoon et al (Crit Care Med
1987;17:1108 and ARRD 1992;145:1219) during CPAP.
However, this difference is expected based on the way
PT and FT function during CPAP. With PT and CPAP,
the sensitivity setting is normally targeted (e.g., 1 cm
H2O below baseline), whereas FT manufacturers have
targeted actual baseline pressure or higher. With assisted
modes of ventilation, once the ventilator senses patient
effort, gas delivery is determined by the assisted breath
algorithm rather than by the triggering algorithm.

The results of the clinical aspect of this study must be
questioned for Aslanian et al to choose sensitivity set-
tings that were not comparable in the laboratory analysis
(-2 cm H2O PT; 2 L/min FT). If a more sensitive PT
were selected (-0.5 or –1.0 cm H2O), it is unlikely that
any differences would have been observed between the
two types of triggers. Goulet et al (Chest 1997;111:164)
observed no differences in triggering effort between PT
and FT when PT of –0.5 and –1.0 cm H2O were com-
pared to flow triggers of 2 and 3 L/min.

I would recommend the use of a flow trigger in pref-
erence to a pressure trigger whenever it is available.
Since FT is clearly superior to pressure triggering during

CPAP and pressure triggers tend to be set with less
sensitivity than flow triggers, and also because the accu-
mulation of condensate in the ventilator tubing results in
auto-cycling with PT set at -1.0 cm or less H2O, the new
flow triggering systems should always be used.   ❖

Based on the actual algorithms for flow and pressure triggering,
patient effort differences can be expected to exist during:
a. CPAP.
b. SIMV.
c. pressure support.
d. assist control.
e. none of the above

Calcium Anta gonists
Improve Outcomes After 
Subarac hnoid Hemorrha ge
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: This meta-analysis of 10 studies in 2756
patients found that calcium antagonists reduce the risk
for death and dependence, for secondary ischemia-relat-
ed deficits, and for cerebral vasospasm in acute sub-
arachnoid hemorrhage.

Source: Feigin VL, et al. Neurology 1998;50:876-883.

Feigin and colleagues at the university of
Utrecht performed a systematic review of random-

ized controlled trials comparing treatment with a calci-
um antagonist drug to control therapy in patients with
acute subarachnoid hemorrhage (SAH). They used the
Cochrane Stroke Review Group’s trial register as well as
an electronic database from 1966-1995 and several other
sources, and used only those studies that met rigorous
inclusion and exclusion criteria. In addition to informa-
tion on study design and patient characteristics, Feigin et
al examined death, poor neurologic outcome, secondary
ischemia, cerebral vasospasm, recurrent hemorrhage,
and adverse effects of therapy in each study, as well as in
the aggregate.

Ten studies involving 2756 patients were included in
Feigin et al’s meta-analysis. In all 10 studies, the
administration of calcium antagonists within 10 days of
the initial SAH reduced the risk for secondary
ischemia-related neurologic deficit or for cerebral
infarction as shown by computed tomography. Trends
toward reduced mortality (9 studies) and fewer inci-
dents of rebleeding (6 studies) with the use of calcium
antagonists were found. A poor overall neurologic out-
come (death or dependence) was significantly less like-
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ly if patients with acute SAH were given calcium
antagonists. Although a variety of agents were used in
the studies included in this meta-analysis, Feigin et al
recommend oral nimodipine and intravenous nicardip-
ine as the calcium antagonists of choice, depending
upon the patient’s severity of acute illness. 

■ COMMENT BY DAVID J. PIERSON, MD, FACP, FCCP
Acute SAH is a common and serious problem in the

ICU. In the acute management of patients with SAH,
whether calcium antagonists such as nimodipine and
nicardipine should be administered to reduce the likeli-
hood of cerebral vasospasm or delayed ischemia remains
controversial. Cerebral vasodilation is desirable, but the
controversy relates to the risk of concomitant hypoten-
sion with the use of these agents. In patients with acute
brain injury and derangement of normal cerebral
autoregulation, systemic hypotension with a drop in cere-
bral perfusion pressure can lead to severe worsening of
neurologic status, even when it is transient. This carefully
performed systematic review of previously reported stud-
ies provides strong support for the use of calcium antago-
nists in SAH. Clearly, however, every effort should be
made to prevent even brief episodes of hypotension when
these agents are used in this setting.   ❖

Meta-analysis of randomized control trials of the use of calcium
antagonists in subarachnoid hemorrhage found:
a. trends toward reduced mortality.
b. fewer incidents of rebleeding.
c. a decreased likelihood of a poor neurologic outcome.
d. all of the above
e. none of the above 

Early Extubation After 
Cardiac Sur gery: No
Increase in Isc hemia
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: In a randomized study of patients undergo-
ing coronary artery bypass surgery (CABG), those extu-
bated between one and two hours after surgery had no
more evidence of ischemia than those extubated after
10-12 hours.

Source: Berry PD, et al. Brit J Anaesth 1998;80:20-25.

In an attempt to shorten hospital and icu stay,
patients undergoing CABG are being extubated soon-

er following surgery. They are often hypothermic, mar-
ginally compensated hemodynamically, and still experi-

encing the effects of anesthesia. Adverse effects of early
extubation include the need for re-intubation, hemody-
namic deterioration, and cardiac stress. Berry and asso-
ciates studied the incidence of electrocardiographic
(ECG) ischemia in a prospective, randomized study of
98 patients with good ventricular function and no lung
disease undergoing elective CABG surgery. Three ECG
leads were recorded for 24 hours following surgery in all
patients. The time-weighted sum of all ST-segment
changes was calculated. Acute ischemia was defined as
ST-segment changes of more than 2 mm in any lead. An
acute myocardial infarction (MI) was diagnosed by
characteristic elevations of blood MB-CPK levels or the
appearance of new Q waves on ECG.

Thirteen patients were excluded due to bundle branch
blocks, poor arterial blood gases, excessive bleeding,
death in the early postoperative period,1 and failed early
extubation (3 patients), which left 85 patients for analy-
sis. The early extubation group, E (43 patients) differed
from the late group L (42 patients) only in that more E
were being treated for hypertension and more were
receiving beta blocker therapy (P = 0.030). There was no
difference in preoperative ischemia, surgical success,
operative length, or complications. 

The number of patients experiencing postoperative
ST-changes was similar in both groups (22 in E vs 17 in
L; P = 323). ST depression was more frequent in the E
group (20 vs 11; P = 0.029), although when the effect of
preoperative hypertension was included in a multivari-
ate analysis, no independent association with E or L
extubation was found in the development of ST-changes
or ischemia. Nitroglycerine was used more frequently
in the E group and epinephrine more frequently in the L
group. Four patients developed non-fatal MIs, two in
each group, and two patients died, both in the L group.
Ischemic burden (mm ST change times hours it was
present, divided by the total hours of monitoring), CPK
levels, hospital length of stay, and ICU length of stay
were not different between the groups.

■ COMMENT BY CHARLES G. DURBIN, Jr., MD, FCCM
This is an interesting study demonstrating a lack of

correlation between early extubation and development
of ischemia following elective CABG surgery. Its con-
clusions must be viewed cautiously for several reasons.
The initial randomization failed to control for beta
blocker therapy use. Although multivariate analysis can
help separate the issues, it essentially reduces the power
of the experiment to show a difference when one actual-
ly exists (type I error). A second problem is that three
patients failed early extubation and were dropped from
analysis. The hazards of reintubation may adversely
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affect patient outcome and should be recognized. This
may not have affected the ischemia analysis but certain-
ly should affect enthusiasm for early extubation. 

Another issue is the surgical technique used. Many of
these patients underwent normothermic bypass with
electrical fibrillation with a short cross clamp time. This
is an unusual technique in the United States. The effect of
surgical technique was not analyzed in the study. Body
temperature was not reported or compared. Anesthesia
may have been different in the two groups as well, low-
dose narcotic and propofol in E and higher dose narcotic
with propofol in L. The increased use of nitrates in the E
group and epinephrine in the L group is concerning.
Were these patients being treated for identified prob-
lems? How did drug use correlate with outcomes?

It is difficult to do the “perfect” study looking for
adverse outcomes. This paper suggests that ischemia
is not a major concern when considering early extu-
bation following elective CABG surgery, but more
information is needed before this technique can be
advocated universally.   ❖

Early extubation following elective CABG surgery:
a. is not associated with an increased incidence of ischemia.
b. saves money by decreasing hospital length of stay.
c. means extubation within 12 hours following surgery.
d. results in an increase in cardiac deaths.
e. should only be considered if one or at most two vessels are 

grafted.

ICU Patients With Lo w 
Severity of Illness: 
How Many?
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: In this regional sample, a large proportion of
the patients admitted to ICUs had a low (< 0.3%) esti-
mated probability of death and did not receive ICU-spe-
cific interventions.

Source: Rosenthal GE, et al. Arch Intern Med 1998;
158:1144-1151.

To examine variations in severity of illness
among patients admitted to ICUs, Rosenthal and col-

leagues collected data from 38 ICUs in 28 hospitals in one
metropolitan region for four years (1991-1995). Patients
with a predicted risk of death of 1% or less were classified
as having low severity of illness. Predicted risk of death
was determined using a statistical model that included
APACHE III Acute Physiology Score, ICU admission

source, and ICU admission diagnosis. Data were abstract-
ed from ICU medical records on standardized forms.
Patients were excluded if they were in the ICU for less
than four hours following surgery, had burn injuries (only
1 hospital provided this care), were admitted only for
hemodialysis, or died within the first hour after admis-
sion. Patients with diagnoses managed in coronary care or
cardiovascular ICUs (acute myocardial infarction, unsta-
ble angina, cardiac arrhythmias, open heart surgery) were
also omitted since they would require ICU care indepen-
dent of acute physiologic abnormalities. 

The total sample of 104,487 patients had a mean age
(± SD) of 61.9 ± 18.1 years, 52% were male, and overall
mortality was 11.8%. Low-severity patients accounted
for 20,451 (19.6%) of all admissions, including 23.6%
of postoperative and 16.9% of nonoperative admissions.
Alcohol and other drug overdoses accounted for 40.2%
of nonoperative low-severity admissions, while laminec-
tomy and carotid endarterectomy accounted for 52.3%
of postoperative low-severity admissions. Overall mor-
tality among low-severity patients was 0.3%. The most
commonly used ICU-specific intervention in postopera-
tive and nonoperative patients was intra-arterial moni-
toring. Excluding intra-arterial pressure monitoring,
only 12.1% of all postoperative and 11.4% of all nonop-
erative low-severity admissions received an ICU-specif-
ic intervention. Nonetheless, low-severity admissions
accounted for 11.1% of total ICU bed days. Substantial
variability was observed across hospitals. For nonopera-
tive admissions, rates of low-severity illness ranged
from 5.2-27.5% of all ICU admissions; for postoperative
admissions, rates ranged from 9.4-68%. The mean rate
of low-severity admissions was lower in the five major
teaching hospitals than in the 23 minor teaching and
nonteaching hospitals in the study sample.

■ COMMENT BY LESLIE A. HOFFMAN, PhD, RN
On-line availability of medical data offers new possi-

bilities for assessing how health care, including care in
the ICU, is delivered. While it is well known that ICU
care is costly, few studies have examined how ICU beds
are used or whether practice varies among hospitals.
Important findings in the present study are that ICU beds
were often used for patients in whom the risk of death
was low and for patients who did not receive any ICU-
specific intervention. 

More than 62% of the patients with low-severity illness
who received ICU-specific interventions received only
intra-arterial monitoring—an intervention unlikely to pro-
vide important assessment data. No information was pro-
vided regarding staffing patterns in the study ICUs, so it
was not possible to determine whether patients were
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admitted to ICUs in order to permit more vigilant obser-
vation by nursing personnel or to compensate for the lack
of housestaff. Rosenthal et al noted that there were large
variations in numbers of low-severity patients admitted to
teaching and nonteaching hospitals, but they did not note
if there were variations among nonteaching facilities. This
information would be helpful in eliciting factors that may
have led to the observed differences. 

As Rosenthal et al note, there are several methodologi-
cal limitations in this study. Findings were based on med-
ical record data rather than direct observation; low severi-
ty was defined using historical outcomes; and no informa-
tion was recorded about organizational resources, such as
the ability to provide intensive monitoring in non-ICU
settings. Nevertheless, findings of this study suggest the
need to carefully assess ICU admission criteria in order to
elicit whether tradition, rather than need, determines who
gets admitted. Given the high costs of ICU care, these
findings provide strong support for ongoing analysis of
ICU admission policies with the goal of determining how
best to use these expensive resources.   ❖

In a regional sample, the percentage of ICU admissions judged to
be low severity was:
a. less than 2% of all admissions.
b. approximately 5% of all admissions.
c. approximately 10% of all admissions.
d. approximately 20% of all admissions.
e. higher in teaching hospitals.

Special Feature
Withdrawing Life Support:
Decision-Making 
and Process
By Fred J. Tasota, RN, MSN, 
and Leslie A. Hoffman, PhD, RN

Today, 65-90% of deaths in intensive care units
(ICUs) occur after a decision to withdraw or with-

hold life-sustaining therapy.1-3 This high prevalence
reflects a growing social and professional consensus that
withdrawing or withholding treatment is ethically
acceptable and clinically desirable if reversal of the dis-
ease process is no longer possible, restoration of an
acceptable level of functioning is unlikely, and/or the
patient is experiencing substantial pain and suffering.4-6

Nevertheless, health team members continue to struggle
with issues surrounding such decisions and their imple-
mentation.4-6 This consequence is logical. Patients are

transferred to an ICU so that they can receive aggressive,
life-saving care. Yet mortality rates remain high for
many conditions. Further, if the patient’s condition dete-
riorates, guidance from the patient regarding what level
of support is “unwanted” is typically not available.6 In
one study of 179 patients who received a recommenda-
tion to withdraw or withhold life-sustaining therapy,
only 3% were able to participate in decision-making and
only 4% had a written advance directive.2 Consequently,
patients continue to receive unwanted interventions after
they, their families, and/or their care providers prefer to
stop life-sustaining therapy.4-6

Withdrawal of mechanical ventilation, in particular,
poses a difficult situation because it typically leads to the
death of the patient within a short interval (24 hours or
less), can be accomplished using different methods, and
can be the source of patient discomfort if inappropriately
managed. Consistent and compassionate communication
among the health care team, family, and patient (if possi-
ble) is, thus, essential when undertaking this process.

Decision-Making Process
Two basic goals drive delivery of care in the ICU—

to save patients who have a chance to live, and to help
the dying do so with peace and dignity. When further
care is incapable of producing a meaningful recovery—
that is, futile—the latter goal moves to the forefront.
The point at which goals change is difficult to deter-
mine because “futility” cannot be defined in narrow
physiologic terms.4,6 Futility embraces a combination
of quantitative factors, such as the probability of sur-
vival, and qualitative factors, such as quality of life.4

Therefore, each situation is unique. 
It is also pertinent to consider that different members

of the health team have varying beliefs and that these
beliefs influence decision-making. In a study of 456 uni-
versity-affiliated internists, respondents were asked to
rank their preferences for withdrawing eight forms of life
support (blood products, hemodialysis, IV vasopressors,
total parenteral nutrition, antibiotics, tube feedings,
mechanical ventilation, and IV fluids).7 Rankings were
associated with gender (P = 0.039), age (P < 0.0001), and
whether the physician was a general internist or specialist
(P < 0.0001), but not with religion, rank, or degree of
exposure to patients in an ICU. In a second study, physi-
cians (n = 225) were asked to rank their preferences in
withdrawing six life-sustaining technologies related to
their special expertise: pulmonologists with mechanical
ventilation, nephrologists with hemodialysis, gastroen-
terologists with tube feedings, hematologists with blood
products, cardiologists with IV vasopressors, and infec-
tious disease specialists with antibiotics.8 With the excep-



tion of infectious disease, specialists indicated a prefer-
ence for withdrawing their “own” form of life support.
Few studies have investigated nurse perceptions during
withdrawal of mechanical ventilation. In one study,9

there was unanimous (100%) agreement with the deci-
sion to withdraw mechanical ventilation, but some nurses
(15%) had concerns about the procedure with specific
reference to patient comfort.

These studies support the statement that health team
members confront this issue with their own sets of percep-
tions and biases. Consequently, it is essential that decisions
about withdrawing or withholding life-sustaining therapy
not be made unilaterally. Rather than avoiding the subject,
health team members should maintain open discussions
among themselves (and with the patient and/or family)
regarding all medical matters, including the treatment
plan, progress, and prognosis.4-6 When the patient’s condi-
tion or a request from patient or family raises doubt about
the appropriateness of continuing treatment, the need for
open, ongoing communication becomes paramount. 

Changing the Direction of Care
The process of arriving at a decision to withdraw ther-

apy can be arduous for all involved.10 Some family mem-
bers arrive at this decision earlier than others, and it is
important to air opinions openly.10 It is important that the
family understand that allowing death to occur naturally
is the anticipated outcome, and that the priority is relief
of the patient’s suffering with medications given as need-
ed to promote comfort. Nurses and other team members,
such as respiratory therapists and social workers who
have direct roles in patient care, need to be actively
involved in these discussions. They can provide valuable
input, uncover disagreements, and assist with mediation
of disputes. It is also important that withdrawal of sup-
port, like other medical procedures, be accompanied by
proper informed consent and documentation in the med-
ical record.10 Attention to minority opinions can avoid
distrust, inability to bring closure following death of a
loved one, and lawsuits. Consensus is not a requirement,
but it is important to try to reach agreement.10 The fol-
lowing guidelines are important to successful communi-
cation during the decision-making process:
• Whenever possible, initiate discussions about prefer-

ences for life-sustaining therapies before an acute
event occurs making death imminent. 

• Hold regular meetings to discuss the patient’s current
condition, plan of treatment, and prognosis. 

• Keep discussions frank, informative, and consistent
• Document discussions in the medical record. 
• Once a decision is reached that further care is futile,

communicate to the family that withdrawal of sup-

port is a recommendation, not merely an option. 
• Allow time to accept the recommendation. 
• Establish a time for withdrawal. Incorporate a short

period of delay to provide opportunity for family
members to reflect on the decision, make necessary
arrangements, and plan to be present, if they wish.
The delay should not be longer than a day, however,
because further deferral tends to increase anxiety. 
Ultimately, decisions about withdrawing and withhold-

ing life-sustaining therapy should be guided by two funda-
mental principles, autonomy (that is, one’s duty to respect
the rights of others to make decisions about treatment they
wish to receive) and beneficence (that is, the duty of practi-
tioners to do “good” for the patient). When it is not possi-
ble to reach agreement, it is advantageous to have institu-
tional supports to facilitate decision-making. Educational
programs and written policies defining acceptable circum-
stances for discontinuing therapies can be helpful. A mul-
tidisciplinary ethics committee may help to resolve con-
flicts when agreement cannot be reached.5

Implementing Withdrawal 
of Mechanical Ventilation

Limited research has examined how withdrawal of life
support is best accomplished. In a recent study, a retro-
spective chart review was used to identify the process
used for 419 patients admitted to three university-affiliat-
ed hospitals.3 The issue of withdrawal was first raised by
the attending physician (71.9%) or primary attending ser-
vice (24.9%), and rarely by the family (2.4%) or patient
(0.8%). Once the issue was raised, discussions primarily
involved critical care physicians (69% to 98%) and the
family (83% to 100%). Nursing (16%) and social work-
ers (14% to 19%) were infrequently involved. Once the
issue was raised, a decision to withdraw life support was
made at the first meeting in most cases (63%), although a
minority (5%) required four or more meetings. Slightly
more than half (52%) of the patients had life support
withdrawn within one hour of the decision and 77%
within 10 hours. Once the process began, most patients
died quickly (that is within one hour [55%], within 4
hours [75%], or within 24 hours [98%]). 

A subsequent study compared these findings with data
obtained from six community hospitals.11 The incidence
of withdrawal of life support was similar to that found in
teaching hospitals, but more patients died in community
hospitals as a result of withholding as opposed to discon-
tinuing treatment. Families were more likely than physi-
cians to be the first to raise the issue, and the time from
beginning withdrawal of support to death of the patient
was longer. If all discussions were in fact documented in
these studies, the findings suggest that families are not
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actively involved in decision-making early in the process.
Nevertheless, findings suggest that families are support-
ive of the decision, since little time ensued between mak-
ing the decision and initiating treatment withdrawal.

Two distinct methods of withdrawing mechanical
ventilation have been described: the endotracheal tube
may be removed, or it may be left in place while ventila-
tor rate, positive end-expiratory pressure, supplemental
oxygen, and tidal volume are reduced.9,12,13 The direct-
ness of extubation represents one merit.13 However, this
approach fails to protect the patient’s airway, and, thus,
there is risk of stridor, air hunger, and the consequent
requirement for large doses of morphine and other seda-
tives. The latter point can be of consequence. Although
administration of morphine is accepted to relieve dis-
tress, even if it depresses respiration (principle of double
effect), it is possible under these circumstances for the
dosage to become so large as to call into question the
issue of euthanasia.13 The best approach seems to be a
combination of the two: leave the endotracheal tube in
place but decrease the FIO2 and ventilatory support over
a brief interval (after suctioning and medicating the
patient).13 There is no reason to prolong the process of
dying by prolonging reduction in support.

Regardless of the method chosen, health team mem-
bers must frequently assess and aggressively manage
patient discomfort with rapid titration of appropriate
medications. Morphine is the most useful choice for
analgesia due to its potency, its ability to relieve dysp-
nea, and its wide therapeutic range. In patients prone to
bronchospasm, fentanyl may be substituted. Dose
requirements vary significantly based on level of pain,
tolerance, and factors affecting systemic distribution.
More important than specific dosages are the principles
that discomfort should be anticipated and medication
should be immediately available. Intravenous infusions
facilitate a consistent effect and should be combined
with intermittent boluses, administered when ventilator
support is decreased or when patient discomfort is
increased. In order to optimally reduce discomfort, the
physician must either be at the bedside at all times or
provide nurses with wide-dosing latitude. Benzodiaza-
pines are indicated for sedation, anxiety, restlessness,
and delirium. Optimal management is best achieved
using a combination of opiates and benzodiazapines
with lower doses of both drugs. Depending on the situ-
ation, opiates and/or benzodiazapines may not be indi-
cated or necessary. Likewise, circumstances may war-
rant the use of other agents (e.g., anticholinergics to
decrease secretions, bronchodilators to ease breathing,
and antiemetics for nausea). 

In the previously cited study with findings from uni-

versity hospitals, morphine was used in all instances in
which medication was considered appropriate, and seda-
tion was used in 61% of cases.3 Morphine was most often
(44%) given by bolus injections, supported by a back-
ground infusion. However, in 36% of cases, a morphine
infusion alone was used. The median hourly dose was
14.4 mg, with a range of 0.7-350 mg/h (mean 21 ± 33
[SD]). Benzodiazepines were most commonly given as
boluses alone (80%). In 20% of cases, a background
infusion was used either with (10%) or without (10%)
bolus injections. The median hourly dose was 5.1 mg,
with a range of 0.2-80 mg/h (mean 8.6 ± 11).

Neuromuscular blocking agents are contraindicat-
ed, since they mask signs and symptoms that alert the
health team members of the need to provide addition-
al analgesia and/or sedation. If necessary, reversal
agents (neostigmine) may be used. If paralysis cannot
be reversed in 2-3 hours, most authors recommend
proceeding while administering high doses of opiates
and sedatives.9,12

While maintaining the patient as the primary focus of
the process, family support remains vital throughout in
order to allay anxiety experienced by loved ones. Com-
fort measures directed toward the patient in an unhur-
ried, compassionate manner demonstrate continued car-
ing by the health team. In addition, the following are
important to promote patient and family well-being:
• Maintain interaction with the patient and family (not

talking is equated with not caring). 
• Explain that death is the anticipated outcome, the pri-

ority is relief of suffering. 
• Explain the dying process and what to expect during

withdrawal. 
• Reinforce that the use of medications is not to hasten

death, but to promote comfort. 
Although families often ask questions about how

long the process will take, it is best to refrain from pro-
viding specific estimates, as time may vary considerably
from that expected. Although the majority of patients
succumb within minutes to a few hours, there are
instances when patients survive for longer periods and
may be transferred to a ward.5

Conclusion
If these management strategies are understood and

applied, the difficult process of withdrawal of life
support can become more humane. Attention to
patient comfort, to clear, open and ongoing communi-
cation, and to promoting death with dignity are vital
for all concerned. (Tasota is Project Director,
Transtracheal Assist Grant, School of Nursing, Uni-
versity of Pittsburgh.) ❖
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Morphine or other agents that may suppress respiration and pre-
cipitate death may be given to terminally ill patients for the
purpose of alleviating distress. This is known as the ethical
principle of:
a. beneficence.
b. autonomy.
c. double effect.
d. primum non nocere.
e. non-maleficience.

Correction
In the article “Music Therapy Reduces Anxiety in

Mechanically Ventilated Patients” (Crit Care Alert
1998;6[7]:49-50), the source was incorrectly cited. The
correct citation should read: Chlan L. Effectiveness of
a music therapy intervention on relaxation and anxiety
for patients receiving ventilatory assistance. Heart
Lung 1998;27:169-176. We regret any confusion we
may have caused.   ❖
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