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Pulmonary embolism (PE) is a common condition 
in the ICU. Estimates are that 350,000 to 600,000 
individuals in the United States suffer from deep 

venous thrombosis (DVT) and PE, with at least 100,000 
related deaths.1 Small, low-risk PE can be treated as an 
outpatient procedure or with heparin infusion alone, but 
higher-risk PE cases are managed properly in an ICU. 
With the introduction of newer modalities of treatment, 
appropriate risk stratification and the choice of treat-
ment are increasingly complex.

RISK STRATIFICATION
Once pulmonary embolism has been identified, an 
assessment of risk is important for appropriate treat-
ment and triage to the ICU, medical floor, or treatment 
at home. Commonly used tools include the simplified 
pulmonary embolism severity index (sPESI), the Bova 
score, and the European Society of Cardiology (ESC) 
model.2,3 The sPESI score evaluates risk based on simple 

clinical features, including age > 80 years, history of can-
cer, history of chronic cardiopulmonary disease, heart 
rate > 110 bpm, systolic blood pressure < 100 mmHg, 
and oxygen saturation (SpO2) < 90%. If none of these 
are present, this is considered low risk, and outpatient 
treatment is appropriate. If any conditions are met, it is 
considered higher risk. The ESC model uses markers for 
shock, right ventricle (RV) dysfunction, and myocardial 
injury. If none are present, it is low risk. If one or two 
are present, it is intermediate risk, and the presence of all 
three defines high risk. Similarly, the Bova score assigns 
points for variables to generate an overall risk. A systolic 
blood pressure < 90-100 mmHg, positive cardiac tropo-
nins, or right ventricular dysfunction by echocardiogram 
or CT receive 2 points each, while tachycardia (heart 
rate > 110 bpm) receives 1 point. Stage I is 0-2 points, 
stage II is 3-4 points, and stage III is > 4 points.
How do these scoring systems perform in predicting 
mortality? Two recent studies addressed this question. 
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Lankeit et al compared the ability of the 
sPESI and ESC models to predict 30-day 
mortality, non-fatal recurrent thromboembo-
lism, and non-fatal major bleeding.2 In this 
study, there were no deaths in patients with 
sPESI = 0 vs. 11.1% mortality with sPESI 
> 1. The ESC model had a mortality rate of 
3.4% in low-risk patients vs. 10.3% with 
elevated risk. Fernandez et al validated the 
Bova risk score.3 The PE-related mortality 
was 3.1%, 6.8%, and 10% in stages I, II, 
and III, respectively. From these data, test 
characteristics for each score can be gener-
ated (see Table 1). sPESI = 0, BOVA stage I/
II, and ESC low-risk categories had a high 
negative predictive value for mortality, but 
the positive predictive values were poor. 
The sPESI = 0 category seemed to predict 
low mortality best, while a high Bova score 
performed best in terms of predicting high 
mortality.

These systems suggest risk stratification 
into three categories. Low-risk patients 
demonstrate no hemodynamic instability, 
no evidence of right ventricular strain, or hy-
poxemia, and often are treated as outpatients 
(sPESI = 0, BOVA stage I, ESC low risk). 
High-risk patients or those with “massive 
PE” present with shock, RV heart strain, and 
hypoxemia (Bova stage III, ESC high risk). 
An intermediate-risk pool presents without 
hemodynamic compromise or hypoxemia, 
but with evidence of right ventricular strain 
and myocardial injury, referred to as “sub-
massive PE.” Each risk category defines the 
appropriate treatment.

TREATMENT MODALITIES
Treatment options for PE include anticoagu-
lation alone, catheter-directed thrombolysis, 
systemic thrombolysis, and surgical em-

bolectomy. The International Cooperative 
Pulmonary Embolism Registry (ICOPER) 
was one of the first broad assessments of 
the outcomes of patients with PE.4 This 
study followed 2,454 patients with PE 
between 1995-1996. In this cohort, 97% 
of patients received heparin, 76% received 
oral anticoagulants, 13% received sys-
temic thrombolysis, and catheter or surgical 
thrombo-embolectomy was performed in 
15 patients. Two-week all-cause mortality 
was 11.4%, and three-month mortality was 
17.4%. More recently, the experience of the 
Massachusetts General Hospital pulmonary 
embolism response team (PERT) was pub-
lished.5 They followed 394 activations of the 
PERT system. Of these, 29% were classified 
low risk, 45.5% as intermediate, and 25.5% 
as massive PE. Overall, 69% were treated 
with anticoagulation, 9% received catheter-
directed therapy, 9% received systemic 
thrombolytics, and 3% underwent surgical 
embolectomy. Although anticoagulation 
alone still represents the most common treat-
ment for PE, often it is undertaken outside 
the ICU and, thus, will not be a focus of this 
review.

High-risk PE patients may present with 
syncope or sudden cardiac arrest. For these 
patients, systemic thrombolytics often are 
administered. However, the systemic admin-
istration of thrombolytics carries a substan-
tial risk of bleeding. In the ICOPER registry, 
3% of patients receiving thrombolysis had 
intracranial hemorrhage, and major bleeding 
occurred in 21.7%.4 Overall, three-month 
mortality was 23% in patients requiring 
thrombolysis vs. 12.9% in those who did 
not. More recently, creators of the PEITHO 
study examined the effect of thrombolysis 
with 100 mg of tissue plasminogen activator 

Table 1: Test Characteristics for sPESI, ESC, and Bova Score

Test Sensitivity Specificity PPV NPV +LR -LR

sPESIa 100 33.9 11.1 100 1.51 0

ESCb 82.5 41.1 10.3 96.6 1.40 0.43

Bovac 26 97 42 93 7.93 0.76

PPV = positive predictive value; NPV = negative predictive value; +LR = positive likelihood ratio; -LR = 
negative likelihood ratio.
a 30-day mortality risk sPESI = 0 vs. sPESI > 1.
b 30-day mortality risk ESC low vs. intermediate or high.
c Risk of PE-related death, hemodynamic compromise, or recurrent non-fatal PE Bova stage I/II vs. stage III
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(tPA) in intermediate-risk PE.6 The rate of major extra-
cranial bleeding was 6.3%, minor bleeding occurred in 
32.6%, and major bleeding in 11.5%. Thrombolytics 
did not improve mortality but reduced the incidence of 
hemodynamic decompensation. This suggested a lower 
dose of thrombolytics may be more appropriate. Authors 
of the MOPETT trial used 50 mg of tPA for intermediate 
risk PE.7 In the thrombolysis arm of this trial, no bleeding 
events were noted. A meta-analysis of trials of thrombo-
lytics in all risk categories of PE from 1973-2002 failed 
to demonstrate a reduction in mortality or recurrent 
PE.8 Additionally, thrombolytics were associated with 
major bleeding in 9.1%, non-major bleeding in 22.7%, 
and intracranial hemorrhage in 0.5%. More recently, a 
meta-analysis of thrombolytic therapy in intermediate-
risk patients showed lower all-cause mortality (odds 
ratio [OR], 0.53) with thrombolytics, but a greater risk 
of major bleeding (OR, 2.73).9 This analysis showed a 
number needed to treat of 59, with a number needed to 
harm of 18. While thrombolytics often are administered 
to patients with high-risk and massive or submassive 
PE, the benefits are unproven, and there is a known risk 
of bleeding. Thus, this treatment is reserved for patients 
with the highest risk in which the known risk of compli-
cations does not exceed the likely benefit of thrombolyt-
ics. Surgical pulmonary embolectomy may be considered 
for patients with life-threatening PE. The SPEAR work 
group reported outcomes of 214 embolectomies per-
formed between 1994 and 2014.10 These included both 
massive PE (17.8%) defined as pulselessness, bradycar-
dia, or the requirement for inotropes, and submassive PE 
(82.2%). Overall mortality was 11.7%, with a rate of 
23.7% in massive PE, and 9.1% in submassive PE. Rates 
of stroke were 7.9% and 2.8% in massive and submas-
sive PE, respectively. Other complications reported 
include prolonged mechanical ventilation (42.1% and 
25%), renal failure (13.2% and 10.8%), transfusion 
requirements (76.3% and 36.4%), and the need for 
re-exploration (15.8% and 6.8%). A non-randomized, 
prospective study of 78 patients with massive PE failed to 
demonstrate a statistically significant mortality benefit of 
surgical embolectomy over thrombolytics but observed 
improved hemodynamics with embolectomy.11

With the significant complication rates observed with sys-
temic thrombolysis and surgical embolectomy, catheter-
directed techniques (CDTs) were developed to deliver 
thrombolytics precisely to emboli and mechanically re-
trieve clots using endovascular procedures. These include 
catheter-directed, low-dose thrombolytic infusions, em-
bolus fragmentation, vortex embolectomy, rheolytic em-
bolectomy, rotational embolectomy, and catheter-directed 
extraction embolectomy.12 A meta-analysis of 35 studies 
between 1990 and 2008 of 594 patients with massive PE 
who were treated with catheter-directed therapy demon-
strated an overall clinical success rate, defined as hemo-
dynamic stabilization, resolution of hypoxia, and survival 

of 86.5% (95% confidence interval [CI], 82.2-90.2%).13 
The risks of major and minor procedural complications 
were 2.4% and 7.9%, respectively. The most common 
technique studied was rotating pigtail fragmentation, 
but it also included rheolytic devices such as the Angio-
Jet device that has been associated with a high rate of 
complications. These techniques are considered off label 
as they do not carry an official indication by the FDA for 
treatment of PE.

More recently, three studies have extended the use of 
CDTs to both high- and intermediate-risk PE. The 
authors of the ULTIMA trial randomized 59 patients to 
heparin alone vs. ultrasound-assisted, catheter-directed 
thrombolysis (USAT).14 This demonstrated improvement 
in right ventricle to left ventricle (RV/LV) size ratio and 
improvement in pulmonary artery (PA) pressures and 
cardiac index. The SEATTLE II trial was a prospective 
single-arm study of USAT in 150 patients.15 This trial 
similarly demonstrated a reduction in PA pressures and 
RV/LV ratio. The 30-day mortality was 2.7%, with 
major bleeding complications in 10%, but no intracra-
nial hemorrhage. The PERFECT trial was a prospective 
registry of 101 patients with both massive and submas-
sive PE undergoing CDT.16 The in-hospital mortality was 
5.9% without any reported major bleeding or intracra-
nial hemorrhage. Interestingly, 64.4% of these patients 
also received inferior vena cava (IVC) filters.

ADJUNCT THERAPIES
In addition to therapies directly treating pulmonary 
embolism, IVC filters and extracorporeal membrane 
oxygenation (ECMO) are used increasingly in patients 
with PE. IVC filters are intended to prevent additional 
thromboembolism and hemodynamic compromise 
in patients with PE. IVC filters are indicated in 
patients with IVC, iliac, or ileofemoral DVT who 
have contraindications to anticoagulation such as 
recent intracranial hemorrhage, gastrointestinal or 
retroperitoneal bleeding, or major surgical procedures. 
One of the first large studies of IVC filters for PE with 
associated DVT, the PREPIC study, demonstrated 
that IVC filters reduced the likelihood of PE at day 12 
(1.1% vs. 4.8%) without differences in major bleeding 
or death.17 However, in the two-year follow-up period, 
there was an increased risk of recurrent DVT. An 
eight-year follow-up also demonstrated reduced rates 
of symptomatic PE, but increased rates of DVT such 
that the overall hazard ratio for symptomatic venous 
thromboembolism was 1.12 (95% CI, 0.7-1.62).18 
Reported complications with IVC filters include IVC 
penetration (0-41%), IVC occlusion (2-30%), filter 
migration (0-18%), filter fracture (2-10%), and death 
(0.12%).19 This led to the development of removable 
IVC filters, but filter retrieval rates are only about 34%. 
In patients with circulatory collapse, ECMO has been 
considered for hemodynamic support while definitive 
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therapy of the thrombus is undertaken. Although the 
ESC guidelines for PE state ECMO may be used for PE, 
there are no randomized, controlled trials of ECMO for 
the management of PE, although case reports exist.20 The 
2016 American College of Chest Physicians guidelines 
do not mention ECMO. As a point of reference, in the 
CESAR trial of patients with severe acute respiratory 
distress syndrome placed on ECMO, the six-month 
mortality rate was 37%.21 In centers with expertise and 
capability, ECMO may be considered as adjunct therapy 
to support the delivery of other modalities of treatment.

DISCUSSION
With many available risk stratification tools and treat-
ment modalities, what is the optimal management for 
PE? Figure 1 presents a possible treatment algorithm. In 
a hemodynamically unstable patient with shock despite 
fluid administration, persistent vasopressor needs, or car-
diac arrest, systemic thrombolytics may be administered. 
Although the data to support this approach are sparse, 
high-risk PE has a high associated mortality, and the risks 
of systemic thrombolytics probably are outweighed by 
the mortality risk. In contrast, in patients with PE who 
are low risk (sPESI = 0, BOVA stage I, ESC low risk), 
management with anticoagulation alone is appropriate 

and often is accomplished without hospitalization. Man-
agement of patients with submassive or intermediate-risk 
PE is more complex. Many treatment modalities with 
associated risks and benefits are available. In these cases, 
decision-making with a multidisciplinary approach, such 
as with a PERT program, may improve outcomes. Not 
all modalities are available within each center, and this 
availability may drive therapy. But when interventional 
approaches are available, one must consider the risk 
and benefits of each approach. In patients with submas-
sive PE with both RV strain and positive biomarkers 
for cardiac injury, more interventional approaches may 
be appropriate. Recall the SEATTLE II and PERFECT 
trials reported mortality rates for patients with intermedi-
ate- and high-risk PE of 2.7% and 5.9%, respectively. 
This compares with an overall mortality of patients with 
sPESI > 1 of 11.1% and BOVA stage II of 6.8%. Mortal-
ity with surgical embolectomy for submassive PE in the 
SPEAR registry was 9.1%. In contrast, when only one 
of the findings of RV strain or cardiac injury is apparent, 
the risks may not justify such interventions. Recent trials 
of catheter-directed thrombolytics evaluated benefit by 
changes in RV/LV ratio and hemodynamics. If there is 
no RV strain, the benefit of CDT becomes less clear. IVC 
filters are indicated only when anticoagulation is contra-

Figure 1. Treatment Algorithm for Acute Pulmonary Embolism22

PE: pulmonary embolism; ePESI: simplified pulmonary embolism severity index; ESC: European Society of Cardiology; RV: right ventricle; 
CDT: catheter-directed techniques. Source: Author adapted.
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indicated. The PREPIC2 trial demonstrated no benefit to 
IVC filters, even when large residual clot is present and 
patients are hemodynamically unstable.18 It is important 
to understand that most retrievable IVC filters are never 
removed, even under a controlled environment. The well-
intentioned effort to temporarily protect patients with a 
“removable” IVC filter often results in the management 
of long-term complications of an irretrievable device. 
ECMO should be reserved for select patients with hemo-
dynamic collapse in centers with considerable experi-
ence, as it remains an unproven intervention. Pulmonary 
embolism has variable presentations, from incidental 
findings on CT scan to cardiovascular collapse and sud-
den death. Many approaches to treatment are available, 
and matching the risk of mortality with the intervention 
to treat PE provides optimal care.  n
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SYNOPSIS: Interventions that teach resilience may improve family members’ experiences in the ICU.
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SOURCE: Sottile PD, et al. Association between resilience and family member psychologic symptoms in critical illness. Crit Care Med 
2016;44:e721-7.

Family members of critically ill patients suffer from 
increased rates of depression, anxiety, and stress disor-

ders. Interventions to help family members diminish this 
burden have not been studied. Resilience, or the ability to 
adapt to a stressful or traumatic situation, is a teachable 
skill that may assist family members in mitigating adverse 
psychological outcomes. To investigate the relationship 
between resilience and symptoms of depression, anxiety, 
and acute stress in family members, Sottile et al conduct-
ed a cross-sectional study in three ICUs in Colorado.

Between June 2013 and March 2015, all family mem-
bers of critically ill patients admitted for more than 48 
hours were approached for enrollment. Inclusion criteria 
included age > 18 years, English speaking, and a family 
member present in the ICU with an expressed interest in 
the patient’s care. Patients were excluded from enroll-
ment if they were < 18 years of age, pregnant, in custody, 
actively dying, or per attending physician request. The 
Connor-Davidson Resilience Scale was used to differenti-
ate family members as resilient or nonresilient. To further 
quantify satisfaction with care along with symptoms of 
depression, anxiety, and acute stress, family members 
filled out questionnaires, including the Hospital Anxiety 
and Depression Scale, Impact of Event Scale-Revised, 
and Family Satisfaction in the ICU, prior to their family 
member’s discharge.

Out of the 608 patients screened, 227 patients did not 
meet exclusion criteria and were approached to be in 
the study. In all, 170 family members were enrolled in 
the study. Among those who did not consent, 56 family 
members declined, 35 families failed to complete the sur-
vey, and six patients refused to consent. Out of 170 fam-
ily members enrolled, 78 family members were resilient. 
Resilient family members experienced fewer symptoms 
of anxiety (14.2% vs. 43.6%; P < 0.001), depression 
(14.1% vs. 44.9%; P < 0.001), and acute stress (12.7% 
vs. 36.3%; P = 0.001), and were more satisfied with care 
in the ICU (76.7 vs. 70.8; P = 0.008). Interventions that 
teach resilience may improve family members’ experi-
ences in the ICU.

n COMMENTARY
Although it is well described that there are increased rates 
of depression, anxiety, and stress disorders in families of 
critically ill patients, there are few interventions directed 
toward family members to mitigate this stress. Resilience, 
a teachable psychological construct, may be helpful in 
diminishing adverse psychological outcomes. To further 
investigate the relationship between resilience and symp-
toms of depression, anxiety, and acute stress, Sottile et al 
conducted a multicenter, cross-sectional survey with the 
family members of critically ill patients. Results revealed 

that resilient family members experienced fewer symp-
toms of depression, anxiety, and acute stress and were 
better satisfied with care delivered.

After further investigation of potential contributing fac-
tors, there was no association between family member 
age or sex with resilience status. Furthermore, the pa-
tient’s relationship (spouse/partner vs. other relationship) 
with the family member was not associated with rates of 
resilience (49% vs. 50%; P = 0.99). There also was no 
significant change in resilience between family members 
with prior ICU experience vs. those without prior ICU 
experience (49% vs. 51%; P = 0.65) or time of survey 
completion since admission and resilience status (4 [IQR, 
3-7] vs. 4 [IQR, 2-7] days; P = 0.91).

Despite this study revealing that resilient family members 
experience fewer psychologic sequelae of critical illness, 
many questions remain. It is unclear whether there is a 
causal relationship between resilience and fewer symp-
toms of depression, anxiety, and acute stress disorder in 
the families of critically ill patients. This study simply 
highlighted an association. Furthermore, the question-
naires used are not reflective of disease states but only 
describe symptoms of patients’ families. Also, this study 
only included patients’ families who were present in the 
ICU. Out of the 608 patients who were screened, 343 
patients had no family present. Only 38 patients met 
exclusion criteria. Out of the 227 patients who were ap-
proached, 56 families declined, 35 families did not com-
plete the survey, and six patients refused consent. There 
were 170 family members, representing 135 patients, en-
rolled. Again, this study represents only 22% of patients’ 
families within the ICU. It is also unclear whether this 
proportion are representative of ICU patients’ families 
as a whole. The data gathered, more likely than not, are 
representative of family members who evade the ICU 
entirely or declined to participate. 

These results must be followed by future studies that 
focus on the implementation of interventions to foster 
resilience, either through interventions directed at doctors 
and how they interact with family or directly with the 
family. For example, Lautrette et al were successful in 
reducing the stress on the family members of critically 
ill patients when providers met five objectives in end-of-
life meetings and gave family members a brochure on 
bereavement. The five objectives incorporated were to 
value and appreciate what the family members said, to 
acknowledge the family members’ emotions, to listen, to 
ask questions that would allow the caregiver to under-
stand who the patient was as a person, and to elicit 
questions from the family members.1 As for interven-
tions for family members, it is interesting to note that 
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resilience may be learned through cognitive behavioral 
methods, mindfulness-based stress reduction, expressive 
writing, and relaxation techniques.2 All these interven-
tions may be possible in our patient populations but 
do mandate extra manpower to execute appropriately. 
Regardless, it would be of interest to see if future studies 
show there is benefit for family members.  n
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ABSTRACT & COMMENTARY

Does Dexmedetomidine Improve Patient 
Outcomes in Sepsis?
By Betty Tran, MD, MSc, Editor
SYNOPSIS: In patients with sepsis requiring mechanical ventilation, use of dexmedetomidine compared with no dexmedetomidine did not 
result in an improvement in 28-day mortality or ventilator-free days.

SOURCE: Kawazoe Y, et al. Effect of dexmedetomidine on mortality and ventilator-free days in patients requiring mechanical ventilation 
with sepsis: A randomized clinical trial. JAMA 2017;317:1321-1328.

There is increasing interest in the use of dexmedetomi-
dine, a selective alpha2-adrenergic agonist, as a seda-

tive agent in the ICU compared to traditional gamma-
aminobutyric acid (GABA) receptor antagonists such as 
benzodiazepines and propofol. Although dexmedetomi-
dine can produce side effects such as hypotension and 
bradycardia, which may limit its use in septic patients, 
a prior subgroup analysis reported less brain dysfunc-
tion and 28-day mortality in septic patients receiving 
dexmedetomidine.1 In the Dexmedetomidine for Sepsis 
in ICU Randomized Evaluation (DESIRE) trial con-
ducted in eight ICUs in Japan between 2013 and 2016, 
Kawazoe et al hypothesized that a sedation strategy 
using dexmedetomidine would improve 28-day mortality 
and ventilator-free days in patients with sepsis requiring 
mechanical ventilation. 

Inclusion criteria were ≥ 20 years of age, sepsis 
(defined as exhibiting at least two out of four systemic 
inflammatory response syndrome [SIRS] criteria due to 
infection; acute pancreatitis patients were included), and 
use mechanical ventilation (invasive and non-invasive) 
for at least 24 hours. Patients were excluded if they 
had severe chronic liver disease (Child B or C), acute 
myocardial infarction or heart failure (NYHA 4), drug 
or alcohol dependence, psychological or severe cognitive 
dysfunction, were pregnant or lactating, or were allergic 
to dexmedetomidine. This was an investigator-initiated, 
open-label trial; patients were randomized to receive 
sedation with dexmedetomidine or a sedation strategy 
without it (control group). Patients in the control group 
received sedatives such as propofol, midazolam, and 
analgesia without dexmedetomidine. For both groups, 
sedation targets were a Richmond Agitation-Sedation 
Scale (RASS) score of 0 during the day and -2 at night, 
and there were standardized protocols in place for enteral 

feeding as well ventilator weaning. The co-primary 
outcomes were 28-day mortality and ventilator-free days. 
A total of 201 mechanically ventilated patients with 
sepsis were randomized either to the dexmedetomidine 
group (n = 100) or the control group (n = 101); 
notably, six patients in the control group received 
dexmedetomidine during ventilation at the discretion 
of the attending physician. The cumulative incidence of 
death at 28 days was 22.8% in the dexmedetomidine 
group, compared to 30.8% in the control group (hazard 
ratio [HR], 0.69; 95% confidence interval [CI], 0.38-
1.22; P = 0.20). There was no difference in the number 
of ventilator-free days between the two groups, (6 
[interquartile range, 3-11] vs. 6 [interquartile range, 
3-11] days; P = 0.64). Regarding secondary outcomes, 
the dexmedetomidine group had higher rates of well-
controlled sedation (patient’s number of days in which 
RASS scores were between -3 and +1 throughout day/
total number of patients in ICU, calculated for each 
day) compared to the control group (range, 17-58% vs. 
20-39%; P = 0.01). They also had lower median levels of 
C-reactive protein. Other secondary outcomes (including 
length of ICU and hospital stays, rate of delirium and 
coma-free days) and lab values (including disseminated 
intravascular coagulation and procalcitonin) were not 
significantly different between the two groups. In a 
prespecified subgroup analysis of patients with Acute 
Physiology and Chronic Health Evaluation (APACHE) 
II scores of ≥ 23, the dexmedetomidine group had lower 
hospital mortality (HR, 0.39; 95% CI, 0.16-0.91; P = 
0.03).

n COMMENTARY
Based on its mechanisms of action, there has been 
much interest in the use of dexmedetomidine in the 
ICU. Because its sedative effects are mediated through 
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1.  Risk stratification tools for pulmonary 
embolism (PE):
a. do not exist.
b. have no role in the management of PE.
c. have high negative predictive value for 
mortality in low-risk PE.
d. have high positive predictive value for 
mortality in high-risk PE.
e. None of the above

2.  In the ICU, resilient family members 
experience:
a. fewer symptoms of depression.
b. fewer symptoms of anxiety.
c. fewer symptoms of acute stress.
d. more satisfaction with the care 
provided.
e. All of the above

3.  The use of dexmedetomidine in patients 
with sepsis:
a. did not result in reduced ventilator-free 
days.
b. was associated with a reduction in 28-
day mortality.
c. resulted in overall poor levels of 
sedation.
d. was associated with increased rates of 
hemodynamic instability.
e. Both b and d

non-GABA pathways, it is thought to be 
less delirium-inducing and generate a more 
natural sleep cycle.2,3 It is observed to have 
anti-inflammatory properties by promoting 
macrophage phagocytosis and bactericidal 
killing and reducing levels of TNF-alpha, 
IL-1beta, and IL-6 in patients with sepsis.4 It 
also can attenuate sympathetic hyperdynamic 
responses, which theoretically can translate 
to myocardial protection.5 Whether these 
physiologic observations translate to signifi-
cant clinical outcomes has been the subject of 
interest in recent studies. In patients requiring 
sedation for invasive mechanical ventilation 
in general, dexmedetomidine is associated 
with less delirium and a shorter time on the 
ventilator when compared with midazolam 
but not propofol.6,7 Patients receiving dexme-
detomidine had enhanced arousability and 
ability to communicate pain, which may have 
contributed to earlier mobilization, extuba-
tion, and recovery. No significant differences 
were observed in ICU or hospital lengths of 
stay or mortality in these randomized trials.6,7 
In contrast, a previous subgroup analysis of 
the Maximizing Efficacy of Targeted Seda-
tion and Reducing Neurological Dysfunction 
trial found that use of dexmedetomidine was 
associated with lower 28-day mortality (16% 
vs. 41%; HR, 0.3; 95% CI, 0.1-0.9; P = 0.03) 
compared to midazolam, but only in patients 
with sepsis.1 However, caution should be used 
in interpreting these findings, as this was a 
subgroup analysis of a larger study and, as 
such, had small numbers, was not powered to 
examine specific outcomes, and was subject to 

serious confounding given its lack of ran-
domization. Indeed, results of the currently 
reported randomized trial have not supported 
a clear benefit regarding mortality with the use 
of dexmedetomidine. Whether these results are 
related to lack of power, heterogeneity of the 
comparison group (the control group could 
receive either propofol or a benzodiazepine), 
or other reasons is unclear and remains to be 
addressed based on future studies.  n
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