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in Patients with Shock?
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Synopsis: This randomized, multicenter trial showed no 
differences in 28-day mortality in patients with shock who re-

ceived either norepinephrine or dopamine, but did reveal a higher 
incidence of arrhythmia in the dopamine-treated group.

Source: De Backer D, et al; SOAP II Investigators. Comparison 
of dopamine and norepinephrine in the treatment of shock.  

N Engl J Med. 2010;362:779-789.

CONSENSUS GUIDELINES RECOMMEND THE USE OF EITHER DOPAMINE OR 
norepinephrine as first-line therapy for patients with shock, but 

recent observational evidence suggests norepinephrine may be as-
sociated with better outcomes. De Backer et al sought to confirm 
these results in a prospective manner by evaluating whether one of 
these agents was associated with a lower mortality rate in patients 
with shock. 

They conducted a double-blind, randomized trial at eight centers 
in three countries in which they enrolled patients at least 18 years of 
age who required a vasopressor for management of shock, defined as 
mean arterial pressure (MAP) < 70 mm Hg or SBP < 100 mm Hg de-
spite receiving fluids, or having a central venous pressure (CVP) > 12 
with signs of tissue hypoperfusion. Patients with all forms of shock, 
including septic, cardiogenic, and hypovolemic, were included. Pa-
tients were excluded if they had already received a vasopressor for  
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> 4 hours during the current shock episode or had a serious 
arrhythmia (e.g., rapid atrial fibrillation). 

Enrolled patients were randomized to receive either do-
pamine or norepinephrine. Dopamine was titrated in incre-
ments of 2 mg/kg/min up to a maximum of 20 mg/kg/min, 
for a target blood pressure determined by the treating phy-
sician, while norepinephrine was titrated in increments of 
0.02 mg/kg/min up to a maximum dose of 0.19 mg/kg/min. 
Patients who remained hypotensive on the maximum dose 
of either agent were then started on open-label norepineph-
rine, while any patients on vasopressors at baseline were 
changed over to the study drug. Patients could still receive 
either hydrocortisone or recombinant activated protein C 
as part of sepsis management. The primary study endpoint 
was the rate of death at 28 days, while secondary endpoints 
included rates of death in the ICU, hospital, and at 6 and 
12 months, ICU length of stay, number of days without 
organ support (e.g., mechanical ventilation, renal replace-
ment therapy), time to reach MAP > 65 mm Hg, and use 
of dobutamine and other inotropic agents. The incidence of 
adverse events including arrhythmias, myocardial necrosis, 
skin necrosis, distal ischemia, or secondary infections, was 
also recorded. 

A total of 1679 patients were enrolled in the study, in-
cluding 858 in the dopamine group and 821 in the norepi-
nephrine group. The groups were well matched in terms 
of major baseline characteristics including the use of hy-
drocortisone or activated protein C, but there were small 
differences in baseline physiologic variables such as the 
heart rate, PaCO

2
, and PaO

2
/FiO

2
 (P/F ratio). The major-

ity (62%) of patients had septic shock, while 16.7% had 
cardiogenic shock and 15.7% had hypovolemic shock. With 
regard to the primary endpoint, there were no differences 
in the rate of death at 28 days between the dopamine and 
norepinephrine groups (52.5% vs. 48.5%; p = 0.10) and the 
trial was subsequently stopped due to a lack of evidence of 
benefit for one agent over the other. Of note, however, was 
the fact that the mortality rate in patients with cardiogenic 
shock was higher in those treated with dopamine than those 
treated with norepinephrine. ICU and hospital mortality and 
death rates at 6 and 12 months also showed no difference 
between the two groups. The incidence of adverse events 
was similar between the two groups except more patients in 
the dopamine group had arrhythmias, the most common of 
which was atrial fibrillation. 

■ COMMENTARY

Vasopressors are such commonly used medications in the 
ICU that it would be nice to have some data as to which 
agent is more effective for resolving hypotension and im-
proving outcomes in critically ill patients. It is not clear, 
however, that this trial provides an adequate answer to that 
question, as there were some methodological issues that 
warrant concern. For example, patients received a fairly 
limited amount of intravenous fluids before the transition 
to vasopressors, and restrictions were placed on the doses 
of the vasopressors in an attempt to achieve “equipotent” 
doses despite the lack of data supporting such a practice.1 

The biggest problem with the trial by De Backer and 
colleagues, however, is that they included patients with all 
forms of shock and did not restrict their study, for example, 
to patients with septic shock. It was particularly surprising 
that they included patients with hypovolemic shock, as the 
primary treatments for that problem are usually to stop any 
bleeding and restore intravascular volume with aggressive 
fluid administration. Given differences in the underlying 
pathophysiology and hemodynamic issues between the dif-
ferent forms of shock, the management of fluids and other 
medications in the different patient groups would be ex-
pected to vary significantly and perhaps make it difficult 
to tease out differences that one could attribute to one of 
the particular vasopressors. When one considers variations 
in physician practices not just between institutions but also 
between countries, it is not hard to see how many other fac-
tors may have been affecting outcomes beyond the choice 
of vasopressor. 

Despite this issue, there are several interesting items 
that emerge from this study. The first pertains to the safety 
of using norepinephrine in the ICU. Many of us likely re-
member the days of reluctance to use that medication out 
of concern we might have been doing harm to our patients. 
The phrase “Levophed … Leave ’em dead” was a not un-
common refrain early in my training before the institution 
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made a broader move toward using that vasopressor and 
physicians became more comfortable with its application. 
This study and another recent study comparing vasopres-
sin and norepinephrine2 provide reasonable evidence that 
such concerns are unwarranted and the medication is not 
associated with more severe adverse events when com-
pared to dopamine.

The second item of note is the observed differences 
in mortality in the subgroup of patients with cardiogenic 
shock. From a theoretical point of view, one would ex-
pect a vasopressor with significant alpha-1 adrenergic 
activity to be problematic in patients with cardiomyopa-
thy as the increase in afterload would impair left ven-
tricular outflow. Dopamine has typically been favored in 
such situations because of its more prominent inotropic 
effects. The data from this study suggest, however, that 
the theoretical rationale may not hold in practice and per-
haps give clinicians a little more leeway in their use of 
vasopressors in these patients, although further research 
is warranted to confirm this subgroup analysis finding 
before we make a wholesale change in practice. The fact 
that norepinephrine was associated with less arrhythmia 
than dopamine would be another advantage in this pa-
tient group.  ■
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Source: Duval X, et al. Effect of early cerebral magnetic reso-
nance imaging on clinical decisions in infective endocarditis. 
Ann Intern Med. 2010;152:497-504.

THE PRESENCE OF CEREBRAL COMPLICATIONS OF INFECTIVE EN-
docarditis (IE) can affect diagnostic and treatment 

decisions. Thus, this group from Paris, France, evaluated 
whether early cerebral MRI would affect the diagnosis 
and management of hospitalized patients suspected of 
having IE. In addition to blood cultures, echocardio-
grams, and other routine tests, cerebral MRI was per-
formed within seven days of admission and evaluated 
independently by blinded neuroradiologists. A cardiolo-
gist and an infectious-disease specialist evaluated the 
patients < 24 hours before the MRI, as well as after the 
MRI results were known. The patients were followed for 
six months. Of the 274 patients admitted for suspected 
IE, 150 were included in the study. Of these, 20 were 
excluded for inadequate MRI images or because the di-
agnosis of IE was immediately excluded. Of the remain-
ing 130 patients, 59% had definite IE, 38% possible IE, 
and IE was ultimately excluded in 2%. Neurologic ab-
normalities were present in 16 patients; 13 of these 16 
patients had CT scans that indicated lesions likely due to 
IE. MRI detected cerebral lesions in 106 (82%), includ-
ing ischemic lesions in 68, microhemorrhages in 74, and 
aneurysms in 10. Based upon these findings, 17 of the 53 
non-definite IE cases (32%) were upgraded to definite or 
possible IE, and therapeutic plans were changed in 24 of 
the 130 patients (18%). Overall, 36 of 130 patients (28%) 
had their diagnosis or therapeutic plan modified by the 
MRI results. The authors concluded that many patients 
with IE but no symptoms had cerebral lesions identified 
by MRI that modified their diagnosis and treatment.

■ COMMENTARY

Autopsy studies have shown a high incidence of cere-
bral lesions in confirmed IE cases, but most patients do 
not have neurologic symptoms (12% in this series). Given 
the difficulty in diagnosing IE and the high mortality de-
spite modern diagnostic and therapeutic approaches, any 
test that would augment the diagnosis and refine therapy 
would be welcome. These investigators sought to evalu-
ate whether cerebral MRI is such a test. Routine early 
MRIs in this study demonstrated lesions in 82% of sus-
pected IE cases. The most common finding was microhe-
morrhages, which are not specific for IE. Microhemor-
rhages are seen in hypertension, amyloid vasculitis, and 
other conditions. Second most common were ischemic 
lesions, and third were aneurysms, both of which are 
more likely to be IE complications and are included as 
minor criteria in the Duke classification. Excluding mi-
crohemorrhages, and based upon the more specific MRI 
findings, almost one-third of patients were upgraded to 
definite or possible IE by the Duke criteria. Therapeutic 
plans were altered based upon the MRI in most of these 
patients. Although this would seem beneficial, there are 
no data to suggest that outcomes are different in this ob-
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servational study. Also, the costs of routinely performing 
cerebral MRI in all suspected IE cases were not explored. 
Not only would the direct cost of the MRI be relevant, but 
the indirect costs of false-positive diagnoses, more surgery, 
etc., would be as well. 

Another problem with an observational study is that 
there are no control groups and no age-matched normal 
groups. Consequently, we not only don’t have relative out-
come data, but we don’t know how specific these MRI find-
ings are for IE. Mycotic aneurysms would be expected to be 
specific, but only 8% had them. Cerebral abscesses would 
also likely be due to IE, but only 6% had them. Ischemic le-
sions were much more common, but their specificity is not 
completely known. On the other hand, all the findings on 
the MRI in this series could represent vascular phenomena 
due to embolic, generalized vasculitis or immune phenom-
ena of IE. Since vascular phenomena are a minor criterion 
in the Duke criteria, these findings would skew the diagno-
sis toward IE and would likely alter therapy, as was seen 
in this study. Interestingly, the total mortality in this series 
was 15%, which is low for an IE series. However, patients 
who went straight to surgery, or were too sick to have an 
MRI, were excluded.

The diagnosis of IE has evolved over the last 40 years. 
In the mid-20th century, it was clinical exam and blood 
cultures; then, echocardiography, especially transesopha-
geal, changed things. In most patients, the diagnosis is 
now made by echo before the blood cultures are back. 
MRI and other imaging modalities may now alter our di-
agnostic approach again, and we may soon need new di-
agnostic criteria.  ■

Does Therapeutic Hypothermia 
Affect Predictive Value of  
Somatosensory Evoked  
Potentials After CPR?
ABSTRACT & COMMENTARY
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Synopsis: Bilateral absence of N20 responses in the set-
ting of therapeutic hypothermia does not preclude neuro-
logic recovery in comatose survivors of cardiac arrest. 

 
Source: Leithner C, et al. Does hypothermia influence the pre-
dictive value of bilateral absent N20 after cardiac arrest? Neurol-
ogy 2010;74:965-969.

PREDICTING NEUROLOGIC RECOVERY IN COMATOSE SURVIVORS 
of cardiac arrest is a challenge faced routinely by neu-

rologists in the inpatient setting. To date, therapeutic hy-
pothermia (TH), where the patient’s core temperature is 
maintained at 32-34° C for 12-24 hours following resusci-
tation, is the only treatment modality that has been shown 
to improve neurologic outcome in this population. Because 
the currently accepted prognostic indicators of outcome 
after cardiac arrest were validated (and subsequently out-
lined in the 2006 AAN practice parameter) prior to the 
widespread use of TH, the accuracy of these indicators in 
patients treated with hypothermia is not yet clear. Of the 
established predictors, bilateral absence of the cortical N20 
response in median nerve somatosensory evoked potential 
(SSEP) testing is considered to be the most reliable early 
indicator of a poor neurologic outcome and, in one small 
study, appeared equally useful in the setting of hypother-
mia. Prompted by a case of a patient who had a favorable 
neurologic recovery after TH despite an initially absent 
N20 bilaterally, Leithner and colleagues set out to examine 
the predictive value of bilateral absent N20 in the setting of 
therapeutic hypothermia.

In this study, the authors retrospectively analyzed the re-
cords of 185 consecutive patients treated with hypothermia 
following cardiac arrest. Of 185 patients, 112 had SSEP 
testing. Testing was performed more than 24 hours after re-
suscitation using a standard technique. The N20 responses 
were categorized as: absent, pathologic (prolonged laten-
cy and/or reduced amplitude of the cortical response), or 
normal. Using a clinical database, baseline and follow-up 
information regarding neurologic outcome was obtained. 
Outcomes were determined at the time of the ICU dis-
charge and assessed using the Pittsburgh cerebral perfor-
mance category (CPC). 

The findings revealed that N20 was absent in 36 (32%) 
patients, pathologic in 22 (20%) patients, and normal in 
54 (48%) patients. Of the 36 patients with bilaterally ab-
sent N20 responses, 35 (97%) had poor outcome (CPC 4 
or 5). One patient with initially absent N20 response three 
days after cardiac arrest (after normothermia) had an ex-
cellent outcome (CPC1) with subsequent recovery of the 
N20 response at 18-month follow up testing. In this patient, 
the peripheral (N9) and cervical (N13) responses were sig-
nificantly delayed on both initial and follow-up testing. 
Though the peripheral response delay alone is unlikely 
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to explain the initial absence of the cortical response, it 
does indicate a coexisting peripheral abnormality, which 
the authors suggest was due to alcoholic polyneuropathy 
and reduced extremity temperature at the time of the initial 
testing. The authors also identified another case in which 
the cortical response amplitudes were severely diminished 
such that the N20 was nearly absent three days after re-
suscitation (during normothermia). This patient also had 
a favorable outcome (CPC1) and recovery of normal N20 
response amplitude nine days after cardiac arrest. 

The authors conclude that their results reaffirm the high 
negative predictive value of bilaterally absent N20 respons-
es in comatose survivors of cardiac arrest in the setting of 
TH. However, the identification of two cases of absent, or 
nearly absent, N20 responses after cardiac arrest treated 
with hypothermia with subsequent recovery of both neu-
rologic functioning and cortical somatosensory evoked re-
sponses suggests that the certainty of this prediction may 
be diminished in patients treated with hypothermia. The 
authors propose that hypothermia may allow for a delayed 
functional recovery of somatosensory evoked responses 
well beyond the established one- to three-day period post-
resuscitation during which the test is typically performed. 

■ COMMENTARY

This study highlights the importance of rigorous re-
evaluation of the standard indicators of neurologic prog-
nosis following cardiopulmonary resuscitation in patients 
undergoing therapeutic hypothermia. Inherent in hy-
pothermia treatment is the use of sedative and paralytic 
agents which hinder clinical assessment and therefore in-
crease dependence on neurophysiologic parameters, par-
ticularly SSEP. Although this is a small study with a bias 
toward identification of false positive results, it suggests 
that absent N20 may not be as reliable early in the course 
of TH and that meaningful recovery of cortical responses 
may occur later than previously expected in these patients. 
Further prospective studies designed to establish false-
positive rates and appropriate timing of evoked potential 
testing are needed to guide decision-making in patients 
treated with induced hypothermia. Until then, bilateral 
absence of the N20 response in these patients should be 
interpreted cautiously.  ■

Silent Pulmonary Emboli  
in Patients with DVT:  
Time to Screen? 
 

ABSTRACT & COMMENTARY 
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Synopsis: Asymptomatic pulmonary embolism is quite 
common among patients with deep venous thrombosis. In 
many instances in these patients, the pulmonary emboli 
are located within the central pulmonary arteries.

Source: Stein PD, et al. Silent pulmonary embolism in patients 
with deep venous thrombosis: A systematic review. Am J Med 
2010;123:426-431.

THIS STUDY WAS AIMED AT EVALUATING THE INCIDENCE OF UN-
suspected or undiagnosed pulmonary embolism (PE) 

among patients with deep venous thrombosis (DVT). The 
primary question that the investigators were addressing 
was whether or not routine PE screening was necessary for 
those patients with documented DVT. To accomplish this 
task, the investigators conducted a systematic review of 28 
published studies in PubMed through July 2009. These 28 
studies were the result of a literature search that included 
more than 950 citations. The 28 studies contained specific 
raw data and detailed description of the methodology uti-
lized to diagnose PE, and documented the absence of symp-
toms of PE. Criteria for diagnosis of a “silent” PE included 
the interpretation of a high-probability ventilation-perfu-
sion lung scan, computed tomography (CT), pulmonary 
arteriography on the basis of either the prospective Inves-
tigation of Pulmonary Embolism Diagnosis (PIOPED) or 
non-PIOPED criteria and the absence of pulmonary symp-
toms and/or signs.

Of 5233 patients with DVT evaluated, 1655 (32%) had 
evidence of silent PE. Those patients with proximal DVT 
had a higher incidence of PE. Larger perfusion defects were 
noted in those patients that had DVT in the pelvic veins or 
thighs as compared with those with distal thrombi. More-
over, the incidence of recurrent PE was higher in those pa-
tients with silent PE (5.1%) as compared to those patients 
without silent PE (0.6%). A trend for an increased preva-
lence of silent PE was noted with aging. Those patients 
younger than age 40 years had silent PE in 14% of the cases 
as compared to 22% in those aged 40-70 years, and 40% in 
those older than 70 years of age.
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■ COMMENTARY

For decades, we have known that PE is commonly found 
in patients postmortem, in whom this clinical entity was 
undiagnosed or not suspected antemortem.1 The main 
question has been: Should we look for PE in every patient 
with DVT even if they have no pulmonary signs or symp-
toms?2 The fact is that the treatment of both DVT and PE 
is the same, and conducting additional studies has cost and 
potential side-effect issues.

This well-conducted systematic review is interesting be-
cause it shows a high prevalence of silent PE in patients 
with DVT. With this in mind, the rationale for conducting 
“additional” pulmonary work-up in patients with docu-
mented venous thrombosis (i.e., ventilation-perfusion lung 
scans, CT, or angiogram) is the fact that patients with DVT 
tend to have more recurrent PEs when the patients have a 
“silent” PE (as noted in this study) when compared to those 
with a first episode of non-silent PE. 

That almost one-third of all patients with DVT have a 
silent PE moves forward the concept of considering pul-
monary screening in this patient population. In addition, 
the decision to admit a patient with a documented DVT to 
a hospital instead of treating at home may be modified on 
the basis of these findings.  ■
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Synopsis: In this before-after study in a surgical ICU, 
addition to the daily physician worksheet of a red box 

requiring the checking of “yes” or “no” to continued need 
for central venous and urinary catheters was associated 
with a significant reduction in the duration  
of catheterization. 

Source: Seguin P, et al. Effectiveness of simple daily sensitiza-
tion of physicians to the duration of central venous and urinary 
tract catheterization. Intensive Care Med. 2010; Epub ahead of 
print; doi: 10.1007/s00134-010-1829-1831.

THIS STUDY FROM A SURGICAL ICU IN A FRENCH UNIVERSITY 
hospital sought to determine the effect on catheter-

ization duration of a daily reminder notifying physicians 
that the patient had a central venous catheter (CVC) or 
urinary tract catheter (UTC) and asking whether there 
was continued need for that catheter. The authors used a 
before-and-after study design. In the “before” period, the 
number and duration of CVCs and UTCs in the unit were 
tracked for a 10-month period, along with the incidence 
of catheter-associated infections and clinical patient data. 
For 10 months, starting two months after the “before” 
phase ended, a red box questioning the continued utility 
of the catheter was added to every daily physician work-
sheet for all patients with CVCs or UTCs. As part of the 
routine charting and ordering for each patient every day, 
the physician was required to check “yes” or “no” to the 
continued utility of the catheter. If “no” was checked, the 
nurses in the unit removed the catheter that day.

There were 676 patients in the “before” period and 595 
in the “after” period. Duration of catheterization (median 
[interquartile range]) was significantly less in the “after” 
period: for CVC, from 5 (3-9) to 4 (3-7) days (p < 0.001), 
and for UTC, from 5 (3-11) to 4 (3-8) days (p = 0.010). 
For CVCs, the incidence of catheter-related infections 
fell from 1.8% to 0.3% (p = 0.029 unadjusted, and 0.010 
when adjusted for age, diagnosis, and SAPS II score) in 
the second study period, although the difference in inci-
dence per 1000 device-days (2.8 vs. 0.7) was not different 
after adjustment as mentioned (p = 0.051). For UTCs, the 
incidence of catheter-related infections was not different 
(4.3% vs. 3.0%; p = 0.23 after adjustment), and the same 
was true for the rate per 1,000 device-days (5.0 vs. 4.9;  
p = 0.938). The authors conclude that, “This study showed 
that a simple reminder on the patient’s daily care sheet sig-
nificantly decreased the duration of central venous and uri-
nary tract catheterization.”

■ COMMENTARY

This study has a number of potentially important design 
problems, the paper omits aspects of the methods and poten-
tial discussion points that could have bearing on its validity, 
and the causality imputed in the authors’ concluding state-
ment is assumed rather than demonstrated by the results.  
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In the methods section, the historical baseline durations 
of CVCs and UTCs in the authors’ unit are given as 8 ± 
6 and 9 ± 7 days, respectively, yet the observed median 
“before” rates preceding the intervention described were 
5 days in each case. This substantial discrepancy and its 
relationship to the 1-day average reduction in duration for 
both catheters following the intervention are not discussed. 
A concern is that the daily reminder may not have been the 
only thing different with respect to physicians’ tendency to 
remove catheters sooner than in the past. It is not possible 
from the information in the paper to assess this or several 
other questions about the methods, or about other aspects 
of care in this particular ICU that might have affected the 
study’s findings. 

These design and interpretation difficulties notwith-
standing, though, the association between the physician 
reminder and a shorter duration of catheterization supports 
the notion that changing clinician behavior is an important 
step in improving outcomes in the ICU. For catheters in 
ICU patients, time is money. That is, the longer patients 
have them, the more it costs in terms of the devices and 
their care, and also in terms of complications. When pa-
tients no longer need CVCs and/or UTCs, getting them 
out as quickly as possible is not only cost-effective but — 
more importantly — is also better for the patients in several 
ways.  ■

CME Questions

33. In the randomized, controlled trial by De Backer and colleagues 
that compared dopamine to norepinephrine in patients with 
shock, which of the following outcomes was more common in 
patients managed with dopamine? 

a. Survival to ICU discharge

b. Fewer days of shock

c. Arrhythmias

d. Distal limb ischemia

34. According to the retrospective study by Leithner, et al, when 
therapeutic hypothermia was used to treat patients who were 
comatose after cardiac arrest, the use of somatosensory evoked 
potentials (SSEP) to predict neurological recovery were: 

a. Equally predictive regardless of the use of therapeutic hypother-
mia

b. Less predictive after therapeutic hypothermia

c. More predictive after therapeutic hypothermia

d. Technically difficult to perform after therapeutic hypothermia

35. Based on the recent review by Stein and co-authors on pulmo-
nary emboli in the setting of DVT, which of the following state-
ments is true?

a. The prevalence of asymptomatic PE is common in patients with 
proximal DVT

b. The detection of asymptomatic PE alters the treatment of pa-
tients with proximal DVT

c. Patients with proximal DVT found to have asymptomatic PE had 
a higher mortality

d. None of the above

Answers:  33. (c); 34. (b); 35. (a)

CME/Objectives

Upon completion of this educational activity, partici-
pants should be able to:

discuss pertinent safety, infection control and quality 
improvement practices;
explain diagnosis and treatment of acute illness in 
the hospital setting; and
discuss current data on diagnostic and therapeutic 
modalities for common inpatient problems.  ■ 
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