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Dealing with ICU Delirium
A B S T R A C T  &  C O M M E N T A R Y

By David J. Pierson, Editor
Professor, Pulmonary and Critical Care Medicine, Harborview Medical

Center, University of Washington
Dr. Pierson reports no financial relationships relevant to this field of study.

This article originally appeared in the March 2007 issue of Critical Care Alert. It was peer

reviewed by William Thompson, MD. Dr. Thompson is Staff Pulmonologist, VA Medical

Center; Associate Professor of Medicine, University of Washington. Dr. Thompson reports no

financial relationships relevant to this field of study.

Synopsis: Delirium occurred in about one-third of patients in this
study of a mixed medical-surgical ICU population. It was more
frequent in more seriously ill patients, and also in those with

hypertension, alcoholism, and the effects of 
sedative and analgesic drugs. 

Source: Ouimet S, et al. Incidence, risk factors and consequences 
of  ICU delirium. Intensive Care Med. 2007;33:66-73.

Ouimet and colleagues at maisonneuve-rosemont
Hospital in Montreal studied 820 consecutive patients admit-

ted to their mixed medical-surgical ICU to determine the inci-
dence of delirium, factors associated with it, and its clinical con-
sequences. The patients were adults who stayed in the ICU more
than 24 hours and survived for at least one day. The mean
APACHE II score on admission was 16.5, and 79% of the patients
were mechanically ventilated. Delirium was assessed daily using
the Intensive Care Delirium Screening Checklist (ICDSC), as pre-
viously reported by the same group1 and as summarized in Table 1.
Patients were considered to have delirium if the score on the 8-
point assessment screen was 4 or higher.

After patients who remained comatose throughout their ICU stay
(n = 56) were excluded, delirium occurred in 243 of 764 patients
(31.8%), during a mean of 5.7 ± 7 days of data collection per
patient. Patients who developed delirium had an ICDSC score of 4
or higher for a mean of 38% of their ICU stay, and 10% of them
remained delirious at ICU discharge. 
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Comparing patients with delirium with those who did
not, initial APACHE scores were higher (mean 18 vs 14,
respectively; P < 0.0001), but there were no differences
in age, sex, or diagnosis, according to the ICDSC.

Delirium occurred with equal frequency in medical and
surgical patients, and was not more frequent in those
with previous neurologic illness. However, it was statis-
tically more frequent in patients with hypertension (odd
ratio, 1.88, 95% confidence interval, 1.3-2.6) and alco-
holism (OR 2.03, 95%; CI, 1.26-3.25). Delirium was
more likely in patients who received sedatives and anal-
gesics, when used to induce coma (OR 3.2, 95%; CI,
1.5-6.8) for procedures, but not when these drugs were
used in other circumstances. Patients who developed
delirium while in the ICU experienced higher ICU mor-
tality (19.7% vs 10.3%) and overall hospital mortality
(26.7% vs 21.4%), as well as longer average stays in
both the ICU (11.5 vs 4.4 days) and in the hospital (18.2
vs 13.2 days).

■■ COMMENTARY
Evidence is accumulating that delirium in ICU

patients is an important and detrimental phenomenon.
A number of studies have found associations between
the development of delirium and increased morbidity
and mortality, as well as increased lengths of stay in
both the ICU and the hospital.2 It stands to reason that
sicker patients, and those with longer ICU stays,
would be more likely to develop delirium — just as
they are more likely to develop nosocomial infections
and dysfunction in other organ systems — but multi-
variate analyses in several studies have documented
that the adverse effects of delirium persist when these
things are accounted for. Thus the prevention, prompt
diagnosis, and treatment of delirium in the ICU
should be prominent in the clinician’s mind during the
management of patients’ primary illnesses.

Two assessment schemes are available for diag-
nosing and monitoring delirium: the ICDSC, as used
in the present study,1 and the Confusion Assessment
Method for the ICU (CAM-ICU), introduced by Ely
and colleagues.3 The incidence of delirium among
patients in the ICU in different studies, using these
techniques for diagnosis, has ranged from about
10%, to more than 80%, likely reflecting differences
in severity of illness, case mix, and management, in
addition to any differences between the methods
themselves. The incidence of 32% in the present
study, which excluded relatively few patients and
included a broad mix of medical and surgical ICU
patients, seems reasonable, considering all the vari-
ables in published reports. In any event, ICU deliri-
um is clearly both common and important, making
its recognition and management high priority for all
critical care clinicians.

Several other important points are brought out by
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Table 1

Intensive Care Delirium Screening Checklist.1

Delirium is considered to be present when the score on the following 8

items, assessed each nursing shift, is 4 or higher.

1. Altered level of consciousness: coma (no response) or stupor 

(no response to loud voice and pain).

• No response: No score assigned

• Response only to intense and repeated stimulation:

No score assigned

• Response to mild or moderate stimulation: 1 point

• Normal wakefulness or sleep with easy arousal: 0 point

• Exaggerated response to normal stimulation: 1 point

2. Inattention: difficulty following conversation or instructions; easy 

distraction: 1 point

3. Disorientation: any obvious mistake in time, place, or person: 

1 point

4. Hallucination, delusion, or psychosis: 1 point

5. Hyperactivity requiring sedation or restraints, or clinically important

psychomotor slowing: 1 point

6. Inappropriate speech or mood: 1 point

7. Sleep/wake cycle disturbance: frequent spontaneous awakening;

sleeping less than 4 hrs/night: 1 point

8. Marked fluctuation in symptoms or in the manifestations of any of the

above items from shift to shift: 1 point



the Ouimet study and its accompanying editorial. ICU
delirium occurs in both “hyperactive” and “hypoac-
tive” forms. While the former is easier to recognize
and poses the obvious threats of unintended extuba-
tion and dislodgement of vascular lines, studies have
shown that delirium in patients lying motionless in
bed is also associated with adverse outcomes.
Delirium should not be treated with sedatives and nar-
cotics. These agents can mask its manifestations but
they do not treat the underlying disorder and, in fact,
may make it worse. The current treatment of choice is
haloperidol.

Table 2, adapted in part from the editorial by
Polderman,2 lists steps clinicians can take to reduce the
likelihood that their patients will develop delirium in
the ICU.

While few would argue with the importance of pre-
venting a phenomenon so strongly associated with
adverse patient outcomes, at present there is little evi-
dence that treating delirium, once it is recognized,
improves those outcomes. Common sense tells us that
treatment should help, but well-designed studies of
this important aspect of ICU management are sorely
needed.  ■
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Prevalence of Burnout
Among Intensivists is High
A B S T R A C T  &  C O M M E N T A R Y

By David J. Pierson, MD
This article originally appeared in the March 2007 issue of Critical Care Alert.

It was edited by William Thompson, MD. 

Synopsis: In this study of physicians working in French
adult ICUs, evidence of burnout was present in nearly
half. Burnout was more likely in female physicians, in
those who were not married, and among those who report-
ed strained relationships with colleagues and staff nurses.

Source: Embriaco N, et al. High level of burnout in inten-
sivists: Prevalence and associated factors. Am J Respir Crit
Care Med. 2007; [Epub ahead of print].

Professional burnout is a psychological syn-
drome in response to chronic interpersonal stressors

on the job. In order to determine the prevalence of burnout
among physicians working in ICUs, and to investigate
associated factors, the investigators carried out a nation-
wide, one-day survey study in the adult ICUs of 189
French public hospitals. Interns, residents, fellows, and
attending physicians currently working in the ICU were
surveyed. In addition to demographic information about
the responding physicians, data were sought about the size
and staffing of the ICU and the severity of illness of its
patients. To quantitate the features of burnout, Embriaco
and colleagues used the Maslach Burnout Inventory
(MBI) scale, a 22-item questionnaire used in other studies
and previously shown to be reproducible and valid. The
MBI uses a 7-point Likert scale (which does not include
the word “burnout”) to determine the frequency with
which respondents experience certain feelings related to
their work during the week preceding the day of the sur-
vey. Three domains of burnout are investigated: the emo-
tional exhaustion subscale (9 items), which assesses feel-
ings of being emotionally overextended and exhausted by
one’s work; the depersonalization subscale (5 items)
measuring an unfeeling and impersonal response toward
those under one’s care; and the personal accomplishment
subscale (8 items), which assesses feelings of competence
and successful achievement in one’s work with people.

The study took place on March 25, 2004. Directors of
189 of the 318 potentially eligible French ICUs (59%)
agreed to participate in the study, and 978 physicians
(82%) completed and returned the survey instrument. Of
the respondents, 54% worked in teaching hospitals, and
72% were men; 24% were interns or residents, 14% fel-
lows, and 62% attending physicians. Using the MBI
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Table 2 

10 Measures for Preventing ICU Delirium 

1. Treat pain appropriately

2. Use benzodiazepines and other sedatives as sparingly as possible

3. Monitor patients for delirium (ICDSC or CAM-ICU)

4. Provide patients with cognitive stimulation 

• Frequent visits from family and friends

• Radio; television

• Music

• Talking to the patient

5. Give patients their eyeglasses and hearing aids

6. Mobilize patients as early and as often as possible

7. Facilitate normal sleep; avoid repetitive awakenings

8. Reduce noise levels in the ICU

9. Avoid dehydration

10. Avoid and promptly correct electrolyte and metabolic derangements



scale, a high level of burnout was identified in 46.5% of
the respondents, and of the others, 23.3% had a low level
of burnout and 30.2% a moderate level of burnout. Of
the intensivists, 37 % recorded 10 or higher in the deper-
sonalization domain, a score considered to be high, indi-
cating burnout. A high level of emotional exhaustion was
present in 19%, and a low level of personal accomplish-
ment in 39%. Of the respondents, 39.6% indicated that
they wanted to leave their jobs, and this intention was
higher in those whose level of burnout was also high. By
the Centers of Epidemiologic Studies Depression Scale,
evidence of depression was found in 24% of the respon-
dents, 81% of whom also scored high on burnout.

Intensivists reporting high levels of burnout were
more likely to be women, to be single, and to be
younger, with less ICU experience. Severity of illness
and mortality among the patients they cared for had no
relationship to the likelihood of burnout. However, high
workload and interpersonal conflicts, such as with col-
leagues or nurses, were associated with burnout; having
better working relationships with nurses and chief nurses
correlated with a lower frequency of burnout. The
authors suggest that, while burnout is common, affecting
nearly half of the intensivists in their study, improving
working conditions and relationships with colleagues
might have a favorable effect on its incidence and severity.

■■ COMMENTARY
Professional burnout is a psychological syndrome in

response to chronic interpersonal stressors on the job, in
which affected individuals lose concern and emotional
feeling for the people with whom they work, coming to
treat them in a detached or even dehumanized manner.
Burnout is distinct from depression in that it is confined
to the work environment, while the former affects all
aspects of a person’s life. In this study of physicians
working in ICUs in public hospitals in France, almost
half of them met accepted criteria for burnout, accord-
ing to one or more of the 3 domains studied.

In the only published study of burnout among inten-
sivists in North America, Guntupalli and Fromm1 sur-
veyed a random sample of 248 internist members of the
Society of Critical Care Medicine, using the same
instrument (the MBI scale) employed by Embriaco et al
in the current paper. The findings were similar in that
evidence of burnout was very common. In this earlier
study, one-third of the respondents scored abnormally
high on the emotional exhaustion scale, nearly two-
thirds had abnormally low scores on the personal
achievement scale, and 20% rated high on the deperson-
alization scale. In their survey, which included only
attending physicians (no trainees), Guntupalli and
Fromm found that high levels of emotional exhaustion

were associated with the anticipation of leaving critical
care before retirement. 

Although methods and results have varied somewhat,
as discussed by Embriaco et al, studies to date indicate
that burnout is present in somewhere between one quar-
ter and two-thirds of physicians working in the ICU. The
association between burnout and high workload, and
with the quality of working relationships with colleagues
and nurses documented in the study by Embriaco et al,
suggests possible avenues for prevention and remedia-
tion. Whether reorganization and efforts to improve col-
legial working relationships can reduce the prevalence
and severity of burnout remains to be seen, but would
certainly seem worthwhile based on the findings of this
study.   ■

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

By Stan Deresinski, MD, FACP
Clinical Professor of Medicine, Stanford University; Associate
Chief of Infectious Diseases, Santa Clara Valley Medical Center
Dr. Deresinski serves on the speaker’s bureau for Merck, Pharmacia,

GlaxoSmithKline, Pfizer, Bayer, and Wyeth, and does research for Merck.

This article originally appeared in the March 2007 issue of Infectious Disease

Alert. It was peer reviewed by Connie Price, MD. Dr. Price is Assistant

Professor, University of Colorado School of Medicine. Dr. Price reports no

financial relationships relevant to this field of study.

Synopsis: A combination of topical and systemic
therapies was associated with successful MRSA
decolonization. 

Source: Simor AE, et al. Randomized controlled trial of
chlorhexidine gluconate for washing, intranasal mupirocin,
and rifampin and doxycycline versus no treatment for the
eradication of methicillin-resistant Staphylococcus aureus
colonization. Clin Infect Dis. 2007;44:178-185.

In an open-label study, hospitalized adults
with MRSA colonization at one or more sites were

randomized (3:1) to attempted decolonization or no
treatment. Treatment consisted of 7 days of bathing with
2% chlorhexidine gluconate, together with application
of 2% mupirocin ointment to the anterior nares 3 times
daily and administration of rifampin (300 mg twice
daily) and doxycycline (100 mg twice daily). Follow-up
cultures were obtained from the anterior nares, perianal
area, skin lesions, catheter or other medical device exit
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sites, as well as any other site from which MRSA had
previously been recovered. Among the reasons for
exclusion from the study were prior attempts at decolo-
nization within the previous 6 months, known resistance
of the MRSA to any of the study drugs (including
mupirocin), AST or ALT > 5 times the upper limit of
normal, and planned surgery in the following 3 months.  

Of the 112 patients (from among the 146 randomized)
who were followed for at least 3 months, 87 received
decolonization treatment and 25 did not. At 3 months,
successful decolonization was achieved in 64 (74%) of
the treated and 8 (32%; P = 0.0001) of those not treated.
At 8 months, 54% of those treated continued to have
negative MRSA cultures. Initial and follow-up strains
differed by PFGE typing in 18% of cases, however, indi-
cating acquisition of a new strain, rather than failure of
decolonization. Baseline resistance to mupirocin
(approximately 20% of baseline isolates were resistant)
was an independent risk factor for treatment failure.
Although known mupirocin resistance was a reason for
exclusion from the study, this information was often not
available until after randomization. In addition to resist-
ance at baseline, mupirocin resistance emerged in 5% of
isolates obtained from follow-up cultures.  

■■ COMMENTARY 
The high rate of persistent success of this decoloniza-

tion procedure is encouraging. While MRSA coloniza-
tion is associated with an increased risk of infection, evi-
dence that decolonization is associated with a reduction
in that risk remains to be demonstrated, except in a few
circumstances, such as chronic peritoneal dialysis and
some surgical patients. One benefit of decolonization that
can be agreed upon, however, is that it allows the hospi-
talized or institutionalized patient to be removed from
isolation.  

Rifampin and doxycycline were reported to be well
tolerated in this study. Concern must be maintained,
however, about the possibility of adverse effects, such
as the development of Clostridium difficile-associated
disease. Furthermore, the polypharmacy to which most
hospitalized patients are exposed makes the routine use
of rifampin difficult because of its induction of
cytochrome P450 enzymes, and the resultant increased
clearance of a large number of medications that are
metabolized by those enzymes.  

The high baseline rate of mupirocin resistance seen in
this study (despite attempted exclusion of those with
known mupirocin resistance prior to randomization) is
not without precedent in hospital-acquired MRSA; all but
one of the isolates (a USA 400 strain) were hospital
strains, as determined by multilocus sequence typing.
Mupirocin resistance, however, appears to also be a prob-
lem in USA 300, the community-acquired MRSA preva-

lent in the United States. Thus, a gene-encoding, high-
level resistance to mupirocin, ile S, carried on a conjuga-
tive plasmid, pUSA03 has been detected in 46% of mul-
tidrug-resistant strains of USA300, the  most prevalent
community acquired MRSA in the United States.1

Alternative anti-MRSA nasal applications that may be
considered include triple antibiotic ointment2 and inves-
tigative agents, such as REP8839, an inhibitor of
methionyl-tRNA synthetase.3 ■
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More Evidence of
Vancomycin Impotence
A B S T R A C T  &  C O M M E N T A R Y  

By Stan Deresinski, MD, FACP
This article originally appeared in the March 2007 issue of Infectious Disease

Alert. It was peer reviewed by Connie Price, MD.

Synopsis: Vancomycin was inferior to cefazolin in the
treatment of MSSA bacteremia in chronic hemodialy-
sis patients in a retrospective study.

Source: Stryjewski ME, et al. Use of vancomycin or
first-generation cephalosporins for the treatment 
of hemodialysis-dependent patients with methicillin-
susceptible Staphylococcus aureus bacteremia. Clin
Infect Dis. 2007;44:190-196.

Anumber of retrospective studies have pro-
vided evidence that, relative to therapy with semi-

synthetic penicillins such as nafcillin, vancomycin is
inferior in the treatment of bactermic infections due to
methicillin-susceptible Staphylococcus aureus (MSSA).
Vancomycin, however, continues to be used in the treat-
ment of MSSA infections in patients with beta-lactam
allergies and, often, because of the convenience of infre-
quent dosing in patients requiring dialysis. In patients
with non-life-threatening penicillin allergies,
cephalosporins are often used as an alternative to semi-
synthetic penicillins. Stryjewski and colleagues have
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now retrospectively examined the efficacy of van-
comycin relative to that of a first-generation
cephalosporin, cefazolin, in the treatment of 123 adults
at Duke University Medical Center with MSSA bac-
teremia who were receiving chronic hemodialysis.  

Vancomycin therapy was initiated with a 15 mg/kg
loading dose, followed by a 500 mg dose after each
high-flux dialysis, while cefazolin was given as a 2-gram
or 3-gram dose, depending upon whether the next dialy-
sis was scheduled to occur in 2 or 3 days, respectively.
Vancomycin recipients were younger (51 years vs 57
years) and had a significantly higher incidence of the
presence of meta-static complications of their infections
at the initiation of therapy (36.7% vs 11.7%). Despite
this imbalance favoring vancomycin, treatment failure,
defined as death or recurrent infection, nonetheless,
occurred significantly more frequently in vancomycin
recipients (24 of 77; 31.2%) than cefazolin recipients 
(6 of 46; 13.0%; P = 0.02). Among those treated with
vancomycin and for whom the data were available, the
median vancomycin serum trough concentration was
13.7 μ/mL in those who were successfully treated with
this glycopeptide antibiotic and 16.8 μ/mL in those who
failed therapy. None of the isolates had a vancomycin
MIC > 2 μ/mL; most were 1 μ/mL. Hemodialysis access
was removed in 67.7% of vancomycin recipients and
75.6% of those treated with cefazolin. Multivariate
analysis identified retention of dialysis access and treat-
ment with vancomycin as significant independent risk
factors for treatment failure.  

■ COMMENTARY
The role of vancomycin in the treatment of serious

infections due to S. aureus has been called into serious
question. In the case of MSSA infections, the evidence
of inferiority vancomycin, relative to beta-lactam thera-
py, has, in my opinion, achieved critical mass. In addi-
tion to this report by Stryjewski et al, Chang and col-
leagues have reported their prospective, observational
experience, indicating that, relative to treatment with
nafcillin, vancomycin therapy was associated with a
significantly greater risk of persistent bacteremia and/or
relapse.1

These results are particularly interesting because of
previously identified deficiencies of cefazolin as an
antistaphylococcal antibiotic. The efficacy of cefazolin
in the treatment of MSSA infections may be less than
that of nafcillin, particularly with MSSA isolates that
produce type A-lactamase, which is capable of rapid
hydrolysis of cefazolin, especially when a high inocu-
lum of organisms is present.2 The relative inefficacy of
vancomycin is thus thrown into even higher relief when
the problems with cefazolin are considered.  

The role of vancomycin in the treatment of MRSA
infections is also questionable,3 with increasing evi-
dence of diminished efficacy as the susceptibility of this
organism diminishes, as evidenced by “MIC creep.”
Thus, vancomycin may be in the twilight of its career as
an antistaphylococcal agent.  ■
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Aspirin and the Thrombocytic
Cancer Patient with ACS
A B S T R A C T  & C O M M E N T A R Y

By William B. Ershler, MD
INOVA Fairfax Hospital Cancer Center, Fairfax, VA; Director,
Institute for Advanced Studies in Aging, Washington DC
Dr. Erschler is on the speaker’s bureau for Wyeth, and does research for Ortho

Biotech. This article originally appeared in the March 2007 issue of Clinical

Oncology Alert. It was peer reviewed by VR Veerapalli, MD. Dr. Veerapalli is

Staff Clinician, INOVA Fairfax Cancer Center. Dr. Veerapalli reports on

financial relationships relevant to this field of study.

Synopsis: Aspirin can be life saving in patients with acute
coronary events, but its use in patients with cancer, partic-
ularly in those with thrombocytopenia, is often avoided,
presumably for fear of hemorrhagic complications. 

Source: Sarkiss MG, et al. Impact of aspirin therapy 
in cancer patients with thrombocytopenia and acute 
coronary syndromes. Cancer. 2007;109:621-627.

Over the years, the benefit of aspirin and beta
blocker therapy in the treatment of Acute Coronary

Syndrome (ACS) has been well documented.1 However,
the evidence has been drawn on well conducted clinical
trials that, for the most part, were devoid of patients with
cancer, as well as those with thrombocytopenia. Thus, in
the setting of an acute coronary event in a patient with
cancer and thrombocytopenia, it has not been clearly
demonstrated that aspirin or other antiplatelet therapy
would have the same benefit and be without substantial
additional risk. In fact, aspirin therapy has often been
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withheld in ACS patients who happen to also have can-
cer with or without thrombocytopenia, presumably for
fear of hemorrhagic complications.

The current study, a retrospective analysis of patients
with ACS during an inpatient stay at MD Anderson
Cancer Center during the year 2001, was designed to
evaluate the impact of aspirin therapy on relevant clini-
cal outcomes, including overall survival. For the diagno-
sis of an acute coronary syndrome, at least 2 of 3 criteria
had to be documented. These included chest pain, char-
acteristic EKG changes, and elevation in cardiac
enzymes. Seventy patients during the one-year stay met
these criteria.

ACS patients were examined in the context of their
platelet count (above or below 100 x106/uL) at the time
of coronary event. Once categorized this way (those with
normal platelet counts and those with thrombocytope-
nia), an examination of baseline risk factors for adverse
outcomes from coronary disease revealed no significant
differences. Of the total 70 ACS patients, 43 had “nor-
mal” platelet counts and 27 had thrombocytopenia
(mean platelet count for this group was 32 x106/uL).
The 7-day survival rate was significantly better for those
with normal platelets (77% vs 37%). In both groups, the
survival of patients who received aspirin was significantly
higher than that in patients who did not receive aspirin.
In the thrombocytopenia group, the overall 7-day sur-
vival for those who received aspirin was 90%, compared
with 6% for those who did not receive aspirin. Similarly,
in the group with normal platelet counts, the overall sur-
vival for those who received aspirin was 88%, compared
with 45% for those who did not. 

Importantly, no significant bleeding was observed in
any patient, including those with low platelet counts. 

■■ COMMENTARY
Physicians are commonly confronted with difficult

decisions for which hard evidence is unavailable. We fre-
quently face this when making treatment decisions for
cancer patients who, for any of a number of reasons (eg,
functional impairments or co-morbidities), have little in
common with the patients entered on the clinical trials
that ultimately are used to define treatment standards.
The current report is representative. The cardiology liter-
ature is rife with data about the life-saving effects of
aspirin in the acute coronary setting. Yet, these data are
derived from trials of which cancer patients and patients
with thrombocytopenia have been excluded. Internists,
conservative by nature, will often rely on clinical judg-
ment when the intervention is risky and the published
guidelines are not totally applicable. In this regard, the
current report may be of great value. Although the series
was small, the therapeutic benefit of aspirin was clearly
demonstrated in a consecutive series of cancer patients,

with or without thrombocytopenia, who were experienc-
ing an acute coronary event. Furthermore, anticipated
hemorrhagic complications were not observed, even in
those with thrombocytopenia. Oncologists often find
themselves caring for very ill patients, and some quite
possibly will develop acute coronary events. The take-
home message from the MD Anderson experience is that
cancer patients with acute coronary events have a high
rate of fatality that can be reduced in the acute setting by
aspirin. Furthermore, when aspirin was used in patients
with thrombocytopenia, there was significantly less mor-
tality and, at least in this series, no observed hemorrhagic
complications.   ■
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Synopsis: Status epilepticus, in the setting of cancer,
is treatable and does not appear to increase mortality
above the risk of the underlying disease.

Source: Cavaliere R, et al. Clinical implications of status
epilepticus in patients with neoplasms. Arch Neurol.
2006;63:1746-1749.

Status epilepticus (se) is defined as a series of
recurrent grand mal seizures without return of con-

sciousness between them, or persistent seizure activity
for at least 30 minutes. Although the standard definition
for SE requires 30 minutes of seizure activity, the need
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for rapid intervention and early treatment has led to a
consideration of impending status, with a shorter dura-
tion of continuous seizure activity.1 SE is a neurological
emergency, and stepwise treatment is implemented to
control this potentially fatal condition. Patients with
brain tumors or intracranial metastases, either in the
brain parenchyma or leptomeninges, are at increased
risk for developing seizures and, subsequently, SE.

This study by Cavaliere and colleagues analyzed fac-
tors that may lead to SE and affect prognosis in the can-
cer population. Over a period of 8 years, they found 35
patients (25 with primary brain tumors) at the University
of Virginia who developed SE secondary to the tumor or
its treatment. Twenty of those patients (57%) were taking
anti-convulsant drugs when they developed SE, and 11
(55%) had subtherapeutic levels. Approximately one
quarter of this small cohort developed SE in one of the
following 3 settings, determined by brain imaging: 1) at
the time of tumor diagnosis; 2) with tumor progression;
or 3) with stable tumor. The remaining fraction had either
tumor regression or insufficient imaging to determine the
status of the tumor. 

Eight patients (23%) died within 30 days of SE; 5 had
systemic cancer and other contributing factors for a seizure
disorder, including infections, stroke, intraparenchymal
hemorrhage, or metabolic imbalance. Half of the subjects
with systemic tumors died within 30 days of status epilep-
ticus, in contrast to only 12% of subjects with primary
brain tumors.  Half of the SE occurrences consisted of gen-
eralized tonic-clonic seizures, the seizure type present in
most of the subjects who died within 30 days.

Although details are not provided about specific treat-
ment regimens, SE was successfully treated in most
patients with benzodiazepines and phenytoin. Three
patients required additional phenobarbital, one received
propofol, and one required a medically induced coma.

■ COMMENTARY
This is a retrospective study that looked at the inci-

dence of contributing and prognostic factors for SE
among patients with primary or metastatic tumors to the
brain and meninges, and their treatment. The mortality
rate was similar to what has been reported for other causes
of SE, and overall survival correlated with the expected
survival for the underlying tumor. Patients with systemic
cancer had a higher risk of death in the 30-day period
after SE; these patients were also older and had other
concurrent illnesses. No statistically significant correla-
tion was seen between 30-day mortality after SE and
age, seizure type, tumor status, prior seizure disorder, or
need for endotracheal intubation. 

An important lesson emerges from this study. If a

patient has had a seizure and is on AEDs, it is important to
keep the dose in a therapeutic range since low AED levels
(55% of patients on AEDs) appear to be one modifiable
risk factor for developing SE in this population. Secondly,
partial SE, and any type of SE in patients with primary
brain tumors, is associated with less risk of death in the
short term and therefore, good response to adequate treat-
ment can be expected in this group. Unfortunately, there is
no information about the duration of SE or management
algorithms. The use of fewer than 3 drugs to control SE
suggests that SE in the cancer population is amenable to
treatment, and efforts should be made to determine the
optimal pharmacologic regimen.   ■
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CME Questions
1. In the study by Ouimet, et al., delirium in ICU patients was

associated with all of the following except:
a. Higher ICU mortality
b. Higher hospital mortality
c. Increased rates of nosocomial infections
d. Increased ICU length of stay
e. Increased hospital length of stay

2. In the study by Stryjewski, et al., multivariate analysis identi-
fied which of the following as an independent risk factor for
treatment failure of methicillin-susceptible Staphylococcus
aureus bacteremia in hemodialysis-dependent patients:
a. Treatment with vancomycin
b. Treatment with cefazolin
c. Treatment with nafcillin
d. Early removal of dialysis access
e. Lower serum vancomycin trough levels

3. In the study by Sarkiss, et al., the use of aspirin in patients
with cancer and acute coronary disease resulted in:
a. Improved survival but an increased risk of bleeding
b. Improved survival and no increased risk of bleeding
c. Worsened survival due to an increased risk of

bleeding
d. No effect on survival or bleeding

CME Objectives
The objectives of Hospital Medicine Alert are to:
• review pertinent safety, infection control, and quality

improvement practices;
• discuss diagnosis and treatment of acute illness in

the hospital setting; and
• review current data on diagnostic and therapeutic

modalities for common inpatient problems.   ■
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Answers:1. (c); 2. (a); 3. (b)


