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Leonard and Fleur Harlan Clinical Scholar in Neurological Surgery, 
Associate Professor, Neurological Surgery, Weill Cornell Medical College

Dr. Härtl reports that he is a consultant for Synthes and Brainlab..

Synopsis: Current research does not support the use of hypertonic solu-
tions for initial resuscitation of patients with acute traumatic brain 
injury, but it remains an option for subsequent treatment.

Source: Bulger EM, et al. and ROC Investigators. Out-of-hospital hypertonic resus-
citation following severe traumatic brain injury: A randomized controlled trial. JAMA 
2010;304:1455-1464.

EARLY IN THE 20TH CENTURY, HYPERTONIC SALINE (HS) SOLUTIONS WERE NOTED

to affect brain volume after systemic administration. Weed and McK-
ibben had reported on the “alteration of brain bulk” by administration of 
hypertonic solutions, such as 30% saline, in 1919.1 Harvey Cushing was 
among the first to use hypertonic saline for reduction of intracranial pres-
sure (ICP) in patients he operated on for brain tumors.2 The first measure-
ments of intracranial pressure dynamics in response to different sodium 
chloride solutions were made by Wilson et al in 1951.3 These early findings 
remained largely unrecognized. However, numerous hypertonic solutions 
other than hypertonic saline, such as glucose, urea, glycerol, sorbitol, and 
mannitol, were used to treat brain edema and elevated intracranial pres-
sure. The rediscovery of HS and its introduction into neurocritical care was 
mediated by promising results using small volumes of hypertonic solutions 
for the resuscitation of patients in severe hemorrhagic shock. In shock and 
reperfusion injury, small volumes of hypertonic saline solutions were dem-
onstrated to improve tissue microcirculation; thus the concept of “small- 
volume-resuscitation” was born.4 How these solutions would affect trau-
matic brain injury (TBI), a condition frequently associated with hemorrhag-
ic shock, was unknown. Subsequent animal studies indicated a potentially 
beneficial effect of HS on the cerebral microcirculation, brain oxygenation, 
and intracranial pressure in the setting of hemrorrhagic shock and TBI.4-8 

The principle effect of HS on intracranial hemodynamics is prob-
ably due to osmotic mobilization of water across the intact blood-brain  



26      December 2010

barrier (BBB) which reduces cerebral water content. HS 
has been shown to decrease water content of mainly non-
traumatized brain tissue, due to an osmotic effect after 
building up a gradient across the intact BBB.9 Effects 
on the microcirculation also may play an important role. 
HS dehydrates endothelial cells and erythrocytes, which 
increases the lumen of the vessels and deformability of 
erythrocytes and leads to plasma volume expansion with 
improved blood flow.10,11 HS reduces leukocyte adhe-
sion in traumatized brain.4 Despite widespread practice 
and numerous case series indicating a beneficial effect of 
HS in the treatment of patients with elevated ICP and in-
tractable intracranial hypertension, the current adult TBI 
Guidelines make no recommendation regarding the use 
of HS bolus injections for control of elevated ICP.12 How-
ever, continuous HS infusion currently is recommended 
as an option for the control of intracranial hypertension 
after severe TBI in the pediatric guidelines.13 In our prac-
tice, we currently use HS bolus and continuous infusion 
in patients with elevated intracranial pressure (ICP) or at 
risk of developing intracranial hypertension and we have 
demonstrated its safety in a large patient cohort.14

The idea to combine hypertonic saline with colloids 
was born out of the desire to prolong the transient effect 
of hypertonic saline on the cardiovascular system when 
used for resuscitation from hypovolemic shock. Addition 
of a hyperoncotic colloid increases the effect on cardio-
vascular parameters such as blood pressure and cardiac 
output from around one to several hours.7 Hydroxyethyl 
starch and dextran are the colloids most widely used. In 
combination with hypertonic saline they have been in 

clinical use for fluid resuscitation since 1991 and have 
regulatory approval in several European countries. They 
exert their beneficial effect primarily by expanding vol-
ume of the intravascular compartment.

The well-planned and conducted study by Bulger et al 
tries to address the important remaining question of how 
HS with and without dextran component may impact pa-
tients with isolated TBI without hemorrhagic compromise. 
In this multicenter, randomized, controlled trial, patients 
with isolated TBI with a GCS in the field of 8 or less re-
ceived either a single 250 ml bolus of 7.5% saline/6% dex-
tran 70, 7.5% saline, or normal saline in the out-of-hospital 
setting. The primary outcome measure was 6-month neu-
rological outcome. The study was terminated prematurely 
after inclusion of 1,331 patients because it met prespeci-
fied futility criteria and no difference in outcome was seen 
between the groups. As expected, serum sodium levels 
on admission were higher in the HS groups but the initial 
ICP, the highest ICP within the first 12 hours, and the total 
time of ICP elevation within the first 12 hours were not 
different between treatments. The patients also were well-
balanced in terms of their initial GCS, CT-based criteria, 
and other indicators of TBI severity. 

■ COMMENTARY

In essence, the authors confirm that there is, as has been 
previously shown, no “magic bullet” for the treatment of 
severe TBI.15 The significant drop in mortality and over-
all improvement in the outcome from severe TBI that has 
been achieved over the past decade should be attributed 
primarily to our better understanding of the pathophysi-
ology of TBI; this led to an emphasis on aggressive and 
early treatment of systemic hypotension and hypoxia, di-
rect rapid transport of these patients to dedicated trauma 
centers, and the implementation of treatment protocols 
in the ICU setting with early nutrition, infection prophy-
laxis, and ICP monitoring and treatment.16-19 Nonetheless, 
the current study adds a missing link to the puzzle of how 
hypertonic solutions should or should not be used in our 
management of severe TBI. The current “Guidelines for 
Pre-Hospital Management of TBI” recommend hyperton-
ic saline with or without colloids as an “option” for initial 
resuscitation in the field.20   ■
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Synopsis: In this small clinical trial, supplementation 
with CoQ 10 did not result in any clinical improvement 
for patients with mitochondrial disorders.

Source: Glover EI, et al. A randomized trial of coenzyme Q
10

 in mito-
chondrial disorders. Muscle Nerve 2010;42:739-748.

LOCATED IN THE INNER MITOCHONDRIAL MEMBRANE, CO-
enzyme Q

10
, (CoQ

10
) is a mitochondrial respiratory 

chain electron carrier whose absence disrupts the flow of 
electrons from complexes I and II to complex III. Safe and 
free of any significant adverse side effects, supplementa-
tion with CoQ

10
 may be beneficial in primary CoQ

10
 de-

ficiency1 but its role in other mitochondrial disorders has 
not been studied previously in randomized clinical trials. 

Glover et al enrolled 30 patients with mitochondrial 
cytopathy, including mitochondrial encephalomyopathy, 
lactic acidosis, and stroke-like episodes (MELAS, n = 15, 
6 males, 9 females); chronic progressive external encepha-
lopathy (CPEO, n = 11, 4 males, 7 females); and 1 pa-
tient each with mitochondrial myopathy due to complex 
I deficiency; neuropathy, ataxia, and retinitis pigmentosa 
(NARP); ataxia-neuropathy; and Leber’s hereditary optic 
neuropathy (LHON). Subjects were recruited from the 
McMaster University Neuromuscular/Neurometabolic 
Clinic and enrolled in a randomized, double-blind, cross-
over trial to determine the efficacy of 1,200 mg CoQ

10
/day 

for 60 days. Diagnosis was confirmed by clinical symp-
tomatology, fasting serum lactate levels, muscle biopsy, 
and mitochondrial DNA analysis. Outcome measures in-
cluded urinary analysis for oxidative stress markers (cre-
atinine, 8-isoprostane, 8-hydroxy-2-deoxyguanosine), 
whole blood lactate level, plasma CoQ

10
 concentration, 

forearm isometric fatigue test, near-infrared spectroscopy, 
dual-energy X-ray absorptiometry, cycle ergometry test-
ing, magnetic resonance spectroscopy, quality of life, and 
activities of daily living. Statistical analysis comprised the 
paired t-test and Tukey’s post hoc test, and P < 0.05 was 
considered significant.

Oral administration of CoQ
10

 raised blood CoQ
10

 con-
centrations, but other blood and urine measures were un-
changed. No significant differences were appreciated be-
tween treatment phases with the forearm isometric fatigue 
test, post-exercise lactate level, near-infrared spectroscopy, 
or cycle ergometry at 5 minutes. At 15 minutes, VO

2
 was 

increased, and lactate rise was attenuated, in the CoQ
10

 
group. Magnetic resonance spectroscopy was comparable 
in both groups, but grey matter choline-containing com-
pound measurements were lower during CoQ

10
 treatment. 

Responses to questionnaires regarding quality of life and 
activities of daily living were similar between both groups. 
In this trial, CoQ

10
 supplementation produced no tangible 

clinical benefit in patients with mitochondrial cytopathy.
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■ COMMENTARY

Although CoQ
10

 appears to lack clinical efficacy for 
mitochondrial cytopathy in this study, all hope is not lost. 
Exercise training, including both resistance and endur-
ance training, appears to benefit patients with mitochon-
drial myopathies. Intravenous L-arginine, a nitric oxide 
donor, may attenuate stroke-like episodes in MELAS by 
inducing vasodilatation. Cysteine donor supplementation 
will reduce oxidative stress levels but, like CoQ

10
, do not 

modify lactate concentration, clinical scale, or quality of 
life. Preliminary studies indicate that increased ketone 
bodies lead to increased mitochondrial biogenesis, sup-
porting the notion that a ketogenic diet, high in lipids and 
low in glucose, may be beneficial. Lastly, activation of the 
peroxisome proliferator-activated receptor (PPAR/PGC-
1a) pathway may increase mitochondrial biogenesis and 
perhaps holds the most promise for future research.2   ■
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Synopsis: Clinical predictors of mortality in Parkin-
son’s disease include age at onset, chronological age, 
male sex, motor severity, psychosis, and dementia.

Source: Forsaa, EB, et al. What predicts mortality in Parkinson dis-
ease? A prospective, population-based long-term study. Arch Neurol-
ogy 2010;75:1270-1276.  

PARKINSON’S DISEASE (PD) IS A CLINICALLY AND GENETICAL-
ly heterogeneous disorder, with striking variability in 

its presentation and rate of progression. Factors such as 
young age of onset and tremor predominance have been 
associated with an overall favorable prognosis. In contrast, 
features such as later age of onset, dementia, and promi-
nent postural instability-gait disturbance tend to predict a 
more malignant disease course. Given this clinical hetero-
geneity, it is not surprising that there is also tremendous 
variability of life expectancy in PD. For this reason, it is of 

considerable clinical interest to determine factors associ-
ated with increased mortality in PD.

In this study, the authors examined clinical and demo-
graphic predictors of increased mortality in PD. The study 
population was a large (n = 230), prospective, community-
based cohort in Norway. Subjects underwent serial motor 
and non-motor assessments between 1993 and 2005. The 
vital status of all study subjects was obtained from a na-
tional registry in 2009; this included the date of death for 
subjects who were deceased. Kaplan-Meier analysis was 
used to examine unadjusted survival after motor onset.  
Cox proportional hazards models were used to determine 
the independent predictors of mortality in the cohort.

Within the study period, 211 subjects (92%) died. Sur-
vival times ranged from 2.2-36.6 years, with a mean sur-
vival of 15.8 years from motor onset. The mean age of 
death was 81.1 ± 6.3 years (79.8 ± 6.1 for men vs. 82.4 ± 
6.3 for women). Independent predictors of mortality in-
cluded older age at onset, higher chronological age, male 
sex, higher Unified Parkinson’s Disease Rating Scale 
(PDRS) motor scores (indicative of greater motor im-
pairment), the presence of psychotic symptoms, and the 
presence of dementia. The use of atypical antipsychotics, 
however, was not an independent predictor of mortality. 
The authors conclude that treatments that prevent motor 
progression, dementia, and psychosis might reduce mor-
tality in PD.

■ COMMENTARY

Physicians who treat patients with Parkinson’s disease 
frequently are asked to provide patients with an estimate 
of their life expectancy and overall prognosis. Although 
several factors are known to portend a better or worse 
prognosis in PD, there is no way to predict the clinical 
course or life expectancy of an individual patient. This 
reality is reflected in the striking variability of survival 
times in this study—which ranged from 2.2-36.6 years 
after onset of motor symptoms. 

Although individual life expectancy is highly variable 
in PD, this study identified a number of clear clinical pre-
dictors of mortality on a population basis. Male sex and 
higher chronological age, both major predictors of mor-
tality in the general population, were not surprisingly also 
associated with increased mortality in PD. In addition, the 
authors identified several disease-specific factors associ-
ated with mortality in PD. These included older age of PD 
onset, greater UPDRS motor impairment, the presence of 
psychotic symptoms, and the presence of dementia. The 
use of antipsychotics was not independently associated 
with increased mortality—suggesting that studies asso-
ciating antipsychotic use with increased morbidity in el-
derly patients with Alzheimer’s disease may not be appli-
cable to those with PD.
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Strengths of the study include the large sample size, 
prospective study design, low dropout rate (for reasons 
other than death), and availability of complete and ac-
curate mortality data. Limitations include the ethnic and 
geographical homogeneity of the population that was 
studied, and the observational nature of the study.  

In summary, mortality in PD is associated not only 
with factors that increase risk in the general population 
(advanced age, male sex), but also with disease-specific 
factors such as age at PD onset, severity of motor impair-
ment, and specific non-motor symptoms (dementia and 
psychosis).  These findings may be helpful to physicians 
in identifying patients at increased risk of mortality.   ■
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Synopsis: In a Phase I/II open-label study of pa-
tients with multiple sclerosis and amyotrophic lateral 
sclerosis, mesenchymal stem cell transplantation was 
found to be safe and induced an early immunonologic 
response. 

Source: Karussis D, et al. Safety and immunological effects of mes-
enchymal stem cell transplantation in patients with multiple sclerosis 
and amyotrophic lateral sclerosis. Arch Neurol 2010;67:1187-1194.

MESENCHYMAL STEM CELLS (MSC) ARE NON-HEMATOPOI-
etic, multipotent stem-like cells that are capable of 

differentiating into both mesenchymal and non-mesen-
chymal lineages. Several studies have suggested a poten-
tial of MSC to differentiate into neurons and astrocytes.1 
MSC can be relatively easily isolated and expanded from 
a small bone marrow aspirate; however, they have been 
isolated from other tissues such as adipose, umbilical 
cord, and teeth. MSC have the distinct advantages of ge-
netic stability, the ability to migrate to sites of damage, 
and strong immunosuppressive properties. These features 
have been demonstrated in both autologous and heterolo-
gous transplantations.1 Thus, many studies of the use of 

MSC transplants in various diseases are currently ongoing 
in an attempt to exploit their potential therapeutic benefit.  
Karussis et al designed a Phase I/II study to initiate the 
study of MSC in two different progressive neurological 
disorders—multiple sclerosis (MS) and amyotrophic lat-
eral sclerosis (ALS). 

Fifteen patients with moderate to severe MS and 19 
patients with actively progressing ALS were enrolled in 
this early phase study. Patients’ MSC were isolated from 
each individual’s bone marrow and after clonal expan-
sion were reintroduced via intrathecal injection and, in 
the majority of patients, also administered intravenously. 
MSC from 9 patients were labeled with superparamag-
netic iron oxide ferumoxides (Feridex) for tracking cel-
lular migration. Overall, patients tolerated the procedure 
well with fever (61.8%), lasting 8 to 24 hours post-in-
jection, and headache (44.1%) being the most common 
adverse events. There were no serious adverse events or 
significant changes on MRI (immediately post injection, 
1 month, and 3 to 6 months post). MSC localization, as 
measured by Feridex labeling, occurred in the meninges 
of the spinal cord, nerve roots, and the parenchyma of the 
spinal cord. Ventricular localization of transplanted cells 
was suggested by diffusion imaging in a patient with un-
labeled cells. There was a clinical improvement over 6 
months in the MS patients (mean EDSS of 6.7 to 5.9, P 
= 0.001) and clinical stability was reported in the patients 
with ALS.  The immediate immunological effects (4 and 
24 hours post-administration) of MSC transplantation 
were evaluated in the peripheral blood of a small subset 
of patients (5 with ALS, 7 with MS).  There was a sig-
nificant increase in CD4+CD25+ regulatory cells at 4 and 
24 hours compared to baseline. Furthermore, there was a 
significant decrease in activated lymphocytes and antigen 
presenting cells (CD86+, CD83+, CD40+, and HLA-DR+ 
dendritic cells) at 4 and 24 hours as compared to baseline. 
There was no difference when the disease groups were 
analyzed separately. 

■ COMMENTARY

Given the unique features of MSC, transplantation of 
these cells into the central nervous system (CNS) is an 
attractive strategy to treat patients with progressive neu-
rological diseases. The most appealing aspect of MSC 
therapy would be the potential for neurogenesis; how-
ever, the evidence for this is less convincing compared to 
the strong immunomodulatory effect of these cells.  This 
study demonstrates the safety and tolerability of this nov-
el therapeutic approach. The improvement in disability in 
patients with MS should be considered with caution, but 
notably, neither disease group worsened clinically or by 
MRI and an early shift to immunosuppression was appre-
ciated. Given the potential ease and safety of using MSC 
for direct CNS immunomodulation, further studies in 
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neurological diseases should be pursued.  Recently, an in-
ternational panel of clinicians and stem cell experts met to 
discuss a potential large-scale trial in MS.  The consensus 
was that the immunodulatory effect was the most likely 
pathway of therapeutic benefit to patients with MS, and 
through the international collaboration, a Phase II clinical 
trial in MS has been designed.   ■
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Synopsis: Episodes of severe sepsis in older adults is 
associated with worsening cognition and functional 
status.

Source: Iwashyna TJ, et al. Long-term cognitive impairment and 
functional disability among survivors of severe sepsis. JAMA 2010;
304:1787-94.

IT HAS BEEN SUSPECTED, BASED ON OBSERVATIONS AND SMALL 
case series, that after surviving an episode of severe sep-

sis, some patients develop a new, but not previously well 
defined, decline in their levels of cognitive and physical 
functions. In this large study, the investigators set out to 
answer whether there indeed is a worsening of cognitive 
function and functional ability after an episode of severe 
sepsis. The study data were derived from a large, prospec-
tively collected database of U.S. residents from 1998-2006 
called the Health and Retirement study; 9,223 subjects 
had baseline cognitive and functional assessment. Based 
on review of Medicare claims, 516 survived a hospitaliza-
tion for severe sepsis and 4,517 survived hospitalization 
for another reason. All of the subjects had  follow-up cog-
nitive and functional assessments. 

The investigators demonstrated that the prevalence of 
moderate to severe cognitive impairment increased by an 
absolute risk of 10.6% (OR, 3.34) in patients who sur-
vived hospitalization for sepsis. Without an episode of 
sepsis, hospital survivors had a 6.1% rate of moderate to 
severe cognitive impairment after discharge, which in-
creased to 16.7% if there was an episode of severe sepsis. 
Non-sepsis-related hospitalizations were not associated 
with cognitive decline. Sepsis-related hospitalizations 

also significantly worsened functional ability, causing an 
average of 1.57 new functional limitations in activities of 
daily living in subjects who were previously at a normal 
functional baseline. 

■ COMMENTARY

Neurologists and other physicians often notice that 
when older patients are discharged from the hospital after 
a critical illness, they are “not the same as before.” This 
study rigorously confirms this observation. Not only do 
patients hospitalized for severe sepsis develop cognitive 
deterioration, but they also decline in multiple functional 
abilities. This study demonstrates these clinical observa-
tions by using a reliable, prospective database. 

What is the actual impact of sepsis on patients’ and 
their families? The study demonstrates that severe sepsis 
causes a functional loss of an average of 1.57 components 
of activities of daily living, post-hospitalization. Lost func-
tions include walking, dressing, bathing, eating, getting 
into and out of bed, toileting, preparing a hot meal, gro-
cery shopping, making phone calls, taking medications, 
and managing money. Each of these 11 items is critically 
important for independent function, and the loss of 1-2 of 
them after hospitalization can be devastating for a patient 
and increases the cost of care and the burden on caregiv-
ers. A significant question raised, but not answered in this 
study is  “What is the mechanism of the development of 
cognitive impairment and functional disability in severe  
sepsis”?  Many factors may play a role, including general-

CME Instructions

• Physicians participate in this continuing medical education pro-
gram by reading the articles, using the provided references for 
further research, and studying the CME questions. Participants 
should select what they believe to be the correct answers, then re-
fer to the list of correct answers to test their knowledge. To clarify 
confusion surrounding any questions answered incorrectly, please 
consult the source material. 

• After completing this activity, participants must complete the 
evaluation form provided at the end of each semester (June and 
December) and return it in the reply envelope provided to receive 
a credit letter. When an evaluation form is received, a credit letter 
will be mailed to the participant.

CME Objectives

Upon completion of this educational activity, participants should 
be able to:

•  discuss current scientific data regarding the diagnosis and  
 treatment of neurological disease;

•  discuss the pathogenesis and treatment of pain;
•  describe the basic science of brain function;
•  discuss new information regarding new drugs for commonly  
 diagnosed neurological conditions and new uses for tradi- 
 tional drugs;

•  identify nonclinical issues of importance for the neurologist.
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ized inflammation and injury from cytokines, metabolic 
dysfunction, hypotension, cerebral hypoperfusion, coag-
ulation disorders and cerebral infarction, among others. 
Clearly, this study has identified a common and serious 
problem. The next step is to develop better therapies for 
patients with sepsis and to evaluate cognitive and func-
tional outcomes, not just survival.   ■

CME Questions
25. All are true about the use of hypertonic saline in TBI, except:

a. hypertonic saline can reduce elevated ICP.
b. hypertonic saline will elevate serum sodium.
c. hypertonic saline improves cerebral microcirculation.
d. hypertonic saline improves neurological outcome after TBI.

26. In mitochondrial cytopathy, compared to placebo, CoQ
10 

supplementation will significantly:
a. improve the forearm isometric fatigue test.
b. reduce post-exercise lactate level.
c. improve quality of life as measured by questionnaire (SF 36).
d. None of the above

27. All are predictors of mortality in Parkinson’s disease, except:
a. dementia.
b. psychosis.
c. female sex.
d. older age at onset.

28. What was one of the immediate measureable beneficial effects 
after Mesenchymal Stem Cell Transplantation in patients with 
MS and ALS?
a. MSC differentiation into neurons
b. Immediate clinical improvement
c. MSC differentiation into oligodendrocytes
d. Significant increase in CD4+CD25+ regulatory cells
e. Increase in lymphocyte activation 

29. Cognitive impairment and loss of function after sepsis may be 
due to:
a. cerebral infarction.
b. inflammatory cytokines.
c. metabolic derangements.
d. hypotension.
e. All of the above

30. Patients with ischemic stroke or TIA rarely have paroxysmal 
atrial fibrillation.
a. True
b. False

31. Malignant MCA infarction is always a fatal condition and has 
no effective treatment.
a. True
b. False

32. Stroke during pregnancy does not result in significant harm to 
the newborn.
a. True
b. False

See answer key on page 32.
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In Future Issues: News on Neuropathies

By Matthew E. Fink, MD, Interim Chair and Neurol-
ogist-in-Chief, Director, Division of Stroke & Critical Care 
Neurology, Weill Cornell Medical College and New York 
Presbyterian Hospital 

How Frequently is Atrial  
Fibrillation Detected in Patients 
with Stroke or TIA?

Source: Alhadramy O, et. al. Prevalence and predictors of paroxysmal 
atrial fibrillation on Holter monitor in patients with stroke or transient 
ischemic attack. Stroke 2010; 41:2596-2600.

CARDIOLOGISTS AT THE UNIVERSITY OF ALBERTA REVIEWED 
the records of 1,128 consecutive patients at the stroke 

clinic and identified 426 with a definite TIA or stroke. 
They reviewed clinical data and cardiac and brain imag-
ing and performed a logistic regression analysis to deter-
mine the predictors of atrial fibrillation as identified on a 
24-hour Holter monitor. Overall, 413 of the 426 patients 
underwent Holter monitoring, and paroxysmal atrial fi-
brillation (PAF) occurred in 39 patients (9.2%), all older 
than 55 years. The presence of multiple acute or chronic 
brain infarcts on CT scan (OR = 1.7 for each lesion seen), 
number of chronic infarcts on MRI (OR = 3.0 for each 
lesion increase), or any acute cortical infarct on imaging 
(OR = 5.8) were associated with PAF.   ■

Magnetic Resonance Imaging  
Can Predict Malignant Middle  
Cerebral Artery Infarction Within 
6 Hours of Symptom Onset

Source: Thomalla G, et. al. Prediction of malignant middle cerebral 
artery infarction by magnetic resonance imaging within 6 hours of 
symptom onset: A prospective multicenter observational study. Ann 
Neurol 2010;68:435-445.

MALIGNANT MIDDLE CEREBRAL ARTERY (MCA) INFARCTION 
carries a high mortality (> 70%), but survival is dra-

matically improved with early hemicraniectomy (Vahedi, 
Lancet Neurol 2007). In spite of its efficacy, hemicrani-
ectomy is rarely performed and often is delayed until it is 
too late to benefit the patient. The clinical symptoms and 
signs of herniation are inconsistent and unpredictable, and 

opportunities to treat may be missed. A reliable imaging 
marker would be very helpful to select appropriate surgi-
cal candidates at an early time in their course. 

Thomella et al prospectively observed 140 patients with 
acute ischemic stroke and MCA main stem occlusion, and 
obtained brain MRI, including diffusion-weighted imag-
ing and MR-angiography within 6 hours of symptom on-
set. Of the 140 patients studied, 27 (19.3%) developed 
malignant MCA infarction. They found the following pa-
rameters to be significant predictors of malignant MCA 
infarction—larger DWI lesion volume (per 1 ml odds ra-
tio = 1.04), combined MCA and internal carotid artery 
occlusion (OR = 5.8), and severity of neurological deficit 
on admission based on NIHSS (OR per 1 point = 1.1.6). 
Based on these criteria, close monitoring and repeated im-
aging should be performed on high-risk patients to iden-
tify candidates, early, for hemicraniectomy.   ■

Stroke During Pregnancy Does 
Not Increase Risk to the Newborn

Source: Kang JH, et. al. Stroke during pregnancy: No increased risk 
of preterm delivery and low birth weight, a nationwide case-controlled 
study. J Neurol Neurosurg Psychiatry 2010;81:1211-1214.

IN THIS POPULATION-BASED, CASE-CONTROLLED STUDY FROM 
China, 161 women having singleton births who had 

strokes during their pregnancy were compared to 1,288 
mothers matched in age and year of delivery for compari-
son. Logistic regression analyses were performed to ex-
amine the odds of complications to the newborn. 

The authors found that mothers with stroke were more 
likely to have lower family incomes (P = 0.031), gesta-
tional hypertension (P = 0.004), anemia (P < 0.001), and 
pre-eclampsia/eclampsia (P = 0.039) than the non-stroke 
comparison group. The results also showed that in sev-
eral measures of newborn health, including prevalence of 
preterm birth, low birth weight, and small-for-gestation-
al-age babies, there were no differences between mothers 
who had strokes during pregnancy compared to normal 
women who did not.  ■

Stroke Alert: A Review of Current Clinical Stroke Literature

Answers: 25. d, 26. d, 27. c, 28. d, 29. e, 30. b, 31. b. 32. a.
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Clinical Briefs in ™

How to Improve  
Office-based Colon 
Cancer Screening?

Source: Nadel MR, et al. Fecal occult 
blood testing beliefs and practices of U.S. 
primary care physicians: Serious devia-
tions from evidence-based recommenda-
tions. J Gen Intern Med 2010;25:833-839.

COLON CANCER SCREENING (CCS), WHEN 
properly done, has been shown to im-

prove outcomes. Unfortunately, available 
screening methods suffer from underuti-
lization, misinterpretation, and inappro-
priate follow-up.  

Nadel et al compared data obtained 
from the National Survey of Primary 
Care Physicians’ Recommendations and 
Practices for Cancer Screening during 
two time intervals (1999-2000 and 2006-
2007), compiling responses from PCPs  
(n = 1134). 

Before exploring the results, it is im-
portant to note recommendations about 
CCS. First, in-office screening of samples 
obtained through digital rectal examina-
tion (DRE) is not a recommended strat-
egy; a single, in-office fecal occult blood 
testing subsequent to DRE will miss 
95% of advanced neoplasia. Rather, an-
nual CCS by means of three separate stool 
samples collected at home is appropriate: 
ACS guidelines suggest annual screening 
by three out-of-office samples tested with 
high-sensitivity guaiac or FIT. 

One-fourth of primary care physicians 
reported using a single in-office sample in 
2006-2007, down from one-third in 1999-
2000. Low-sensitivity guaiac utilization 
decreased in the same interval from 77.4% 
to 61.1%.  �

Extended-release 
Carvedilol + Lisinopril 
in Hypertension

Source: Bakris GL, et al. Effect of com-
bining extended-release carvedilol and 
lisinopril in hypertension. J Clin Hyper-
tens 2010;12:678-686.

SINCE THE PUBLICATION OF THE ALLHAT TRI-
al, clinicians have progressively relied 

upon diuretic-based regimens to manage 
hypertension (HTN). On the other hand, 
in the ALLHAT trial, overall mortality 
was similar with diuretic, calcium chan-
nel blocker, or ACE inhibitor, lending 
credence to the idea that any of the treat-
ment choices is reasonable, at least for the 
endpoint of all-cause mortality. There was 
no beta blocker arm in the ALLHAT trial; 
instead, beta blockers were used as add-on 
treatment. 

Ultimately, only a small minority 
(about 25%) of patients with HTN are able 
to be controlled with monotherapy. Hence, 
clinicians must feel comfortable taking 
best advantage of available combinations 
of treatment. The COSMOS Study (Coreg 
and Lisinopril Combination Therapy in 
Hypertensive Subjects) randomized 656 
hypertensive patients to treatment with ex-
tended-release carvedilol, lisinopril (LIS), 
or both. Each agent, as monotherapy or in 
combination, was used in the full range of 
therapeutic doses (e.g., LIS 10 mg, 20 mg, 
and 40 mg). 

Although perhaps counter-intuitive, 
it was only when the highest doses of 
combination therapy were compared with 
highest-dose monotherapy that an advan-
tageous differential of diastolic BP lower-
ing was seen. This is the first clinical trial 

to combine these specific agents, and the 
fact that simultaneous initiation of both 
medications was very well tolerated is  
reassuring.  �

Aspirin Resistance 
and Established  
Hypertension

Source: Ozben B, et al. Aspirin resistance 
in hypertensive adults. J Clin Hypertens 
2010;12:714-720.

THE PROPHYLACTIC USE OF ASPIRIN (ASA) 

provides risk reduction when used 
for secondary prophylaxis. Nonetheless, 
the protective effects of ASA are imper-
fect, which is to some degree explained by 
the concept of ASA resistance, variously 
measured by failure of aspirin to reduce 
thromboxane production, platelet activa-
tion, or platelet aggregation. Because vari-
ous methodologies have been used to mea-
sure antithrombotic activity of ASA (such 
as platelet aggregability or thromboxane), 
the prevalence of ASA resistance in the lit-
erature is widely variant. ASA resistance 
has not been the subject of much study, 
specifically in hypertensive patients. 

Ozben et al used a device called the 
Ultegra Rapid Platelet Function Assay-
ASA to measure the degree of platelet 
aggregation reduction attained in persons 
with established hypertension receiv-
ing 100-300 mg/d of ASA. The Ultegra 
device measures light transmission in 
whole blood to which a platelet activator 
has been added: If ASA is doing its job, 
platelets will not activate. If ASA is not 
doing its job, fibrinogen will agglutinate 
with platelets, obscuring light transmis-
sion. Patients who were taking any other 
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agents that might influence platelet aggre-
gation were excluded from the trial (e.g., 
clopidogrel).

In the 200 study subjects, ASA resis-
tance was found in 21%. ASA resistance 
was more common in uncontrolled hyper-
tension, women, chronic kidney disease, 
and persons with lower platelet counts. 
Measurement of ASA resistance is not yet 
a readily applied clinical tool. Whether 
persons with ASA resistance merit higher 
doses of ASA, alternative pharmacother-
apy (e.g., clopidogrel), or other interven-
tion is unclear.  �

Dementia and  
Aggressive Behavior 

Source: Kunik ME, et al. Causes of ag-
gressive behavior in patients with demen-
tia. J Clin Psych 2010;71:1145-1152.

METRICS DESIGNED TO MEASURE AGGRES-
sion in dementia patients list ac-

tivities such as spitting, verbal aggression, 
hitting, kicking, pushing, biting, and mak-
ing inappropriate sexual advances either 
verbally or physically. Because such be-
haviors can be highly disruptive, it would 
be helpful to shed light on factors associ-
ated with aggressive behavior. 

To be included in the trial, subjects had 
to be free of a history of aggressive behav-
iors for the previous 12 months. Factors 
that were measured included depression 

(Hamilton Depression Scale), pain, care-
giver burden (based upon a validated scor-
ing system that measures psychological, 
physical, emotional, financial, and social 
impact of being a caregiver), and an item 
titled “mutuality,” which measures the 
positive qualities of the caregiver-to-care-
receiver relationship, including frequency 
of contact, positive interactions, degree of 
attachment, and emotional support. The 
authors looked at data from 215 patients 
with dementia, of whom 41% developed 
aggression over a 2-year interval.

Predictors of increased risk for aggres-
sion were low baseline mutuality, high 
caregiver burden, pain, and depression. 
Although some of the predictors for ag-
gression may be difficult or impossible to 
modify, others are clearly modifiable and 
might reduce likelihood for aggression.  �

Dabigatran vs  
Warfarin for AFib

Source: Wallentin L, et al. Efficacy and 
safety of dabigatran compared with war-
farin at different levels of international 
normalised ratio control for stroke pre-
vention in atrial fibrillation. Lancet 2010;
376:975-983.

WARFARIN (WAR) DOES AN IMPRESSIVE 
job of stroke reduction in patients 

with atrial fibrillation (AFib): Clinical 
trials indicate a relative risk reduction of 
65%. Unfortunately, chronic WAR ther-
apy is not without obstacles, including 
need for ongoing monitoring, expense, 
vigilance to diet and pharmacotherapy, 
etc. Dabigatran is an orally administered 
direct thrombin inhibitor that does not re-
quire routine monitoring, and is not sig-
nificantly affected by vitamin K content in 
food. In October 2010, the FDA approved 
dabigatran for reduction of risk of stroke 
in persons with AFib. 

The RE-LY trial randomized AFib pa-
tients (n = 18,113) to anticoagulation with 
warfarin (target INR, 2.0-3.0) or dabiga-
tran. Dabigatran was administered as ei-
ther 110 mg bid or 150 mg bid. Patients 
were followed for 2 years.

Initial reporting of RE-LY results 
found that lower-dose dabigatran (110 
mg bid) was non-inferior to warfarin, and 
that higher-dose dabigatran (150 mg bid) 
was superior to warfarin. This article fur-
ther examined whether trial results were 

impacted by the degree of success with 
which study sites were able to keep pa-
tients within the therapeutic range with 
warfarin. 

Ultimately, the efficacy of dabigatran 
150 mg bid relative to WAR for stroke 
prevention was found not to be depen-
dent upon the efficacy with which clinical 
trial centers maintained INR within the 
therapeutic range. On the other hand, for 
the endpoints of all vascular events, non-
hemorrhagic events, and mortality, differ-
ences between dabigatran and WAR were 
greater at study sites with less efficacy at 
maintaining in-range INR. Dabigatran ap-
pears to be at least as effective as WAR, 
although some advantages of dabigatran 
are magnified by inconsistencies in main-
taining good INR control.  �

When Should a  
Non-diabetic A1c  
Be Rechecked? 

Source: Takahashi O, et al. A1c to detect 
diabetes in healthy adults: When should 
we recheck? Diabetes Care 2010;33:
2016-2017.

RECENTLY, THE ADA HAS ADVOCATED THE 
use of A1c to diagnose diabetes, indi-

cating that we may now make a diagnosis 
of diabetes with an A1c � 6.5. We do not 
have explicit guidance about the frequen-
cy with which persons whose A1c falls 
below the diagnostic threshold should be 
rechecked.

Takahashi et al followed all adults  
participating in preventive health check-
ups (n = 16,313) at the Center for Preven-
tive Medicine at St. Luke’s International 
Hospital, Tokyo, from 2005 to 2008. 
Three years after enrollment, among 
those without diabetes at baseline, 3.2% 
had reached an A1c � 6.5. However, the 
likelihood of progressing to diabetes var-
ied widely and was dependent upon the 
baseline non-diabetic A1c: Only 0.05% of 
persons with an A1c < 5% became dia-
betic vs 20% of those with an A1c 6.0%-
6.4% at baseline. 

Based upon their observations, the au-
thors suggest that if baseline A1c is < 6.0%, 
rescreening is unlikely to be valuable in 
less than 3 years. On the other hand, the 
high frequency of A1c progression when 
baseline A1c is 6.0%-6.4% merits consid-
eration of annual rescreening.  �
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In this issue: Tiotropium for uncontrolled 
asthma, sibutramine pulled from market, incidence 
and mortality data from WHI, FDA Actions.

Tiotropium for uncontrolled asthma
Tiotropium, a long-acting anticholiner-

gic inhaler, is approved for treatment of chronic 
obstructive pulmonary disease. A new study sug-
gests that it may also be effective for patients with 
asthma. 

In a study of 210 adults with asthma with 
inadequate control with inhaled glucocorticoids, 
tiotropium was compared to doubling the dose 
of glucocorticoids, and was also compared to the 
addition of salmeterol, a long-acting beta agonist 
(LABA). Tiotropium was superior to doubling the 
dose of inhaled glucocorticoid as assessed by mea-
suring the morning peak expiratory flow (PEF)  
(P < 0.001). It also improved evening PEF, asthma 
control days, and FEV1, as well as daily symptom 
scores. The addition of tiotropium was also non-
inferior to the addition of salmeterol for all assessed 
outcomes and was superior to salmeterol in mea-
sures of prebronchodilator FEV1 (P = 0.003). 

The authors conclude that tiotropium is supe-
rior to doubling the dose of glucocorticoid in 
patients with inadequately controlled asthma, and 
is equivalent to the addition of salmeterol in the 
same patient group (published online N Engl J 
Med Sept. 19, 2010). This study is important 
because it may result in options for patients with 
poorly controlled asthma beyond adding a LABA. 
Recently, asthma experts and the FDA have ques-
tioned the safety of LABA therapy (FDA Drug 
Safety Communication June 2, 2010), and a recent 
meta-analysis suggests that use of LABAs with-
out concomitant inhaled corticosteroids increase 

the risk for intubation or death (Am J Med 
2010;123:322-328).  �

Sibutramine pulled from market
Abbott Laboratories announced in October that 

it is withdrawing the weight-loss drug sibutramine 
(Meridia®) from the market. The move comes 
a month after the FDA finished a review of the 
drug and found that patients with cardiovascular 
disease or diabetes given sibutramine had a signifi-
cantly higher rate of serious cardiovascular events 
compared to placebo. The drug was originally 
approved in 1997. In a news release, the FDA 
states “physicians are advised to stop prescribing 
Meridia to their patients and patients should stop 
taking this medication.” The Wall Street Journal 
reports that while Meridia may be off the mar-
ket, sibutramine is still available illegally in many 
weight-loss nutritional supplements, most of which 
are available via the Internet from oversee suppli-
ers. The supplements are marketed as “all-natural” 
and their labels list only herbal ingredients. The 
FDA recently advised consumers that Slimming 
Beauty Bitter Orange Slimming Capsules con-
tains sibutramine, and last year published a list of 
more than 50 other supplements containing the 
banned drug. For complete list of supplements 
containing sibutramine go to: www.fda.gov/Drugs/
ResourcesForYou/Consumers/QuestionsAnswers/
ucm136187.htm.  �
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Incidence and mortality data from WHI
In 2002, the Women’s Health Initiative (WHI) 

study was stopped early after 5.6 years when data 
showed that combination estrogen and proges-
terone therapy increased the risk of breast can-
cer. Mortality data had never been reported from 
WHI, however, and other studies have suggested 
that hormone therapy-associated breast cancers 
might have a more favorable prognosis than other 
breast cancers. A new analysis of WHI data dispels 
that notion. 

The current study is a follow-up study of more 
than 16,000 women enrolled in WHI who were 
randomized to conjugated equine estrogen 0.65 
mg per day plus medroxyprogesterone 2.5 mg per 
day (Prempro®) or placebo. Participants were fol-
lowed for an average of 11 years with the main 
outcome measure being breast cancer incidence 
and breast cancer mortality. Women on hormone 
therapy had a higher rate of breast cancer com-
pared to women on placebo (0.42% vs 0.34% per 
year; hazard ratio [HR], 1.25; 95% confidence 
interval [CI], 1.07-1.46; P = 0.004) and breast can-
cers in the hormone group were more likely to be 
node-positive (23.7% vs 16.2%; HR, 1.78; 95% 
CI, 1.23-2.58; P = 0.03). The death rate associ-
ated with breast cancer was higher in the hormone 
group (0.03% vs 0.01% per year; HR, 1.96; 95% 
CI, 1.00-4.04; P = 0.049), a finding that barely 
reached statistical significance because of the low 
number of cancers in either group. 

The authors conclude that estrogen plus pro-
gesterone was associated with a higher breast 
cancer incidence, as well as cancers that were 
more commonly node-positive. Breast cancer mor-
tality was also higher in the combined hormone 
group (JAMA 2010;304:1684-1692). An accom-
panying editorial points out that despite the bor-
derline statistical significance of these findings 
it is likely that “the increase in breast cancer 
deaths due to hormone therapy has been under-
estimated in the current study.” However, it is 
still unclear whether short courses of hormone 
therapy for relief of postmenopausal symptoms 
right after menopause may be safe and fur-
ther research is needed “to determine whether 
lower doses or shorter durations of hormone  
therapy could alleviate menopausal symp-
toms without increasing cancer risk” (JAMA 
2010;304:1719-1720).  �

FDA actions
The FDA has approved fingolimod, the first 

oral drug for the treatment of relapsing forms of 

multiple sclerosis. Fingolimod is a sphingosine 
1-phosphate receptor modulator that is believed 
to reduce migration of lymphocytes into the cen-
tral nervous system. Compared to interferon beta-
1a, the annualized relapse rate was significantly 
lower with fingolimod. Patients need to be moni-
tored for decreased heart rate and elevation of 
liver transaminases. Fingolimod is given as a once-
daily 0.5 mg tablet. It is marketed by Novartis as 
Gilenya™.

As anticipated, the FDA has approved dabiga-
tran to prevent strokes and blood clots in patients 
with atrial fibrillation. The drug is a direct throm-
bin inhibitor and is given orally twice a day. The 
approval was based on the RE-LY trial, which 
showed that dabigatran at 150 mg given twice a 
day was superior to warfarin for this indication. 
Unlike warfarin, dabigatran requires no monitor-
ing. Dabigatran will be available in 75 mg and 150 
mg capsules and will be marketed as Pradaxa® by 
Boehringer Ingelheim Pharmaceuticals.

The FDA has ordered a labeling change for 
bisphosphonates, warning of the risk of atypical 
femoral fractures. In March, the FDA announced 
an ongoing safety review of bisphosphonates and 
the occurrence of subtrochanteric and diaphyseal 
femoral fractures. The new warning is a result of 
that review and, while not acknowledging a direct 
link, the warning suggests that these fractures may 
be related to use of bisphosphonates for longer 
than 5 years. The agency further suggests that 
health care professionals consider periodic reevalu-
ation of the need for continued bisphosphonate 
therapy in patients who have been on the drugs for 
more than 5 years. The labeling change will only 
affect bisphosphonates approved for osteoporosis, 
which include alendronate (Fosamax®), risedronate 
(Actonel®), ibandronate (Boniva®), and zoledronic 
acid (Reclast®).

The FDA has approved extended-release naltrex-
one to treat and prevent relapse of patients with 
opioid dependence who have undergone detoxi-
fication treatment. Extended-release naltrexone 
is administered by intramuscular injection once a 
month, and blocks opioid receptors in the brain. 
It was initially approved in 2006 to treat alcohol 
dependence. The drug is only approved for patients 
who have completed rehabilitation, otherwise it 
may trigger opioid withdrawal. The efficacy of 
naltrexone was shown in a 6-month placebo-con-
trolled trial in which treated patients were more 
likely to stay in treatment and refrain from using 
illicit drugs. Extended-release naltrexone injection 
is marketed as Vivitrol® by Alkermes Inc.  �
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