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ABSTRACT & COMMENTARY

RESCUEicp: A Trial of Decompressive 
Craniectomy for Traumatic Intracranial 
Hypertension 
By Halinder S. Mangat, MD
Assistant Professor of Clinical Neurology, Weill Cornell Medical College

Dr. Mangat reports no financial relationships relevant to this field of study.

SYNOPSIS: Decompressive craniectomy for the treatment of refractory intracranial hypertension in patients with severe traumatic 
brain injury reduced mortality but increased rates of vegetative states, lower severe disability, and upper severe disability compared to 
continued medical management.

SOURCE: Hutchinson PJ, Kolias AG, Timofeev IS, et al. Trial of decompressive craniectomy for traumatic intracranial hypertension. 
N Engl J Med 2016;375:1119-30. DOI: 10.1056/NEJMoa1605215

Hutchinson et al conducted a randomized, 
controlled trial to study the effective-
ness of decompressive craniectomy as 

a last-tier therapy in patients with refractory 
elevation of intracranial pressure (ICP) after 
severe traumatic brain injury (TBI).1 The surgical 
intervention was compared to continued medi-
cal therapy in the form of continued prior tiered 
medical therapy and institution of barbiturate 
coma. Patients between the ages of 10 and 65 

years were randomized after surrogate consent 
if ICP was greater than 25 mmHg for more than 
one hour, despite maximal tiered medical therapy 
short of barbiturate coma. Patients with bilat-
eral unreactive pupils and non-survivable injury 
were excluded. Patients who had craniotomy for 
surgical lesions were included if the bone flap 
had been replaced. Prior tiered medical therapy 
included head elevation, mechanical ventilation, 
sedation, analgesia, paralysis, ventriculostomy, 
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hyperosmotics, inotropic support, and 
hypothermia. Patients with unilateral 
hemispheric swelling underwent lateral 
frontotemporoparietal craniectomy, 
whereas those with diffuse bilateral 
swelling underwent bifrontal craniec-
tomy within 4-6 hours after randomiza-
tion. Outcomes were measured using 
GOS-E at six months and secondarily 
at 12 and 24 months. The authors 
recruited 409 patients at 52 centers in 
20 countries between 2004 and 2014. 
Baseline characteristics of the 398 pa-
tients included for analysis were similar 
for age, male sex, Glasgow Coma Scale 
motor score, pupillary abnormality, 
hypotension, hypoxia, extracranial in-
jury, and Marshall score. In the surgical 
group, 92.6% underwent craniectomy 
and 9.4% still required barbiturate 
therapy, while in the medical group, 
87.2% received barbiturates and 37.2% 
required further decompressive cra-
niectomy. Surgical and medical group 
outcomes were as follows: mortality 
26.9% vs. 48.9%, vegetative state 
8.5% vs. 2.1%, lower severe disability 
(dependent on others for care) 21.9% 
vs. 14.4%, upper severe disability (in-
dependent at home) 15.4% vs. 8.0%, 
moderate disability 23.4% vs. 19.7%, 
and good recovery 4% vs. 6.9%. In 
pre-defined sensitivity analysis, fa-
vorable outcomes were 42.8% in the 
surgical group vs. 34.6% in the medical 
group. Based on absolute differences, 
the authors estimated for 100 patients 
treated surgically, at six months there 
were 22 more survivors, of whom 36% 
had favorable outcomes, whereas at 
12 months the number with favorable 
survivors was 59%.

n COMMENTARY
The results of the RESCUEicp trial have 
been long awaited. The aim of the trial 
was to study very specifically the effects 
of decompressive craniectomy when 
applied in instances of refractory intra-
cranial hypertension. This was defined 
as failure to all medical therapy except 
barbiturate coma. The patient selection, 
randomization, and follow-up were 
meticulous. Therapy to the point of 
randomization was identical. Initiation 
of barbiturate coma or surgical decom-
pression occurred without any signifi-
cant delay. Mortality was significantly 

reduced, while functional outcomes are 
weighed toward worse outcome in sur-
gical patients, although this improved 
at 12 months. 

The previous randomized, controlled 
trial of craniectomy in TBI (DECRA) 
showed no improvement in mortality 
and worse outcomes in surgical pa-
tients.2 In the DECRA trial, patients 
who had ICP > 20 mmHg for more 
than 15 minutes received decompressive 
craniectomy as a second-tier therapy. 
Patients in RESCUEicp had greater 
incidence of poor functional outcome 
while good outcomes were not differ-
ent. However, there was significant 
crossover from the medical treatment 
arm to surgical treatment in one-
third of the cases, while the surgical 
arm patients also required additional 
medical therapy but in a significantly 
smaller proportion. It is possible that 
this minimized the benefits. Meanwhile, 
reduction in high ICP and low cerebral 
perfusion pressure were significantly 
greater in the surgical arm. Effects of 
decompressive craniectomy on ICP and 
compensatory mechanisms have been 
demonstrated in earlier studies.3

Reduction in mortality may be viewed 
as a first step in demonstrating the 
benefits of decompressive craniectomy, 
although timing may need to be ex-
plored further to determine if earlier 
surgery perhaps also may improve 
functional outcomes. The parallel may 
be made from stroke trials in which 
decompressive craniectomy was found 
useful only when surgery was per-
formed very early, and the benefit was 
lost after 48 hours.4-6 Therefore, it is 
important that the trial be interpreted 
strictly in the sense that decompressive 
craniectomy as a last-tier treatment for 
severe refractory intracranial hyperten-
sion reduces mortality while increasing 
incidence of unfavorable outcome at 
six months. The decision for surgical 
management must be made with this in 
mind.  n
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ABSTRACT & COMMENTARY

Intravenous Glyburide to Reduce Brain 
Swelling in Large Hemispheric Infarction
By Alexander E. Merkler, MD 
Assistant Professor of Neurology, Weill Cornell Medical College

Dr. Merkler reports no financial relationships relevant to this field of study.

SYNOPSIS: In a Phase II, randomized, multicenter prospective trial, intravenous glyburide failed to improve outcomes in patients with large 
hemispheric infarction, although there was a reduction in neuroimaging and biomarkers of cerebral edema.

SOURCE: Sheth KN, Elm JJ, Molyneaux BJ, et al. Safety and efficacy of intravenous glyburide on brain swelling after large hemispheric 
infarction (GAMES-RP): A randomized, double-blind, placebo-controlled phase 2 trial. Lancet Neurol 2016;15:1160-1169.

Large hemispheric infarction (LHI) accounts for  
 up to 10% of all ischemic strokes and con-

fers a high degree of morbidity and mortality.1 
Malignant cerebral edema often develops after 
LHI, which leads to brain herniation and death. 
Without surgery, mortality is more than 70%.1 
Decompressive hemicraniectomy has been shown 
to significantly reduce mortality, although approx-
imately 40% of survivors are left severely disabled 
with a modified Rankin Scale (mRS) of 4 (unable 
to walk without assistance and unable to attend to 
own bodily needs without assistance).2 Therefore, 
further strategies are necessary to reduce morbid-
ity and improve neurological outcomes in patients 
with LHI. 

Preclinical studies have shown that glyburide, a 
sulfonylurea receptor 1 (SUR1) inhibitor reduces 
cerebral edema, improves survival, and is associ-
ated with better neurological function. Thus, the 
GAMES-RP was created as a Phase II clinical trial 
to assess the safety and efficacy of intravenous 
glyburide at reducing brain swelling in patients 
with LHI.

GAMES-RP was a double-blind, prospective, ran-
domized trial performed across 18 hospitals in the 
United States. Patients were randomized to receive 
either intravenous glyburide or placebo within 10 
hours of LHI stroke onset. LHI was defined by a 
diffusion weighted image (DWI) lesion volume of 

82-300 cm3. Patients were allowed to have re-
ceived intravenous thrombolysis with tPA but not 
endovascular thrombectomy. Intravenous gly-
buride was given as a bolus and continued for 72 
hours. The primary outcome was the proportion 
of patients with an mRS of 0-4 at 90 days without 
undergoing decompressive hemicraniectomy.

Of 77 patients, 41 were randomized to receive 
intravenous glyburide and 44 to receive placebo. 
Overall, there was no difference in the primary 
outcome, mRS 0-4 without decompressive hemi-
craniectomy, in the glyburide and placebo groups 
(41% vs. 39%, P = 0.77). In addition, there were 
no differences in secondary outcomes — rates of 
decompressive craniectomy or death by 14 days, 
change in ipsilateral swelling at 72-96 hours, or 
change in lesional swelling at 72-96 hours — be-
tween the groups. However, there was a strong, 
although nonsignificant, trend toward improved 

[Although IV glyburide did not reduce the 

need for decompressive hemicraniectomy, 

there was a strong trend toward improved 

functional outcome and reduced mortality.]
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functional outcome (P = 0.12) in patients who 
received glyburide. Furthermore, patients who 
received glyburide had significantly decreased mid-
line shift at 72-96 hours compared to patients who 
received placebo (4.6 mm vs. 8.5 mm, P = 0.0006) 
and decreased concentrations of metalloprotein-
ase 9 (MMP-9), a biomarker of brain edema (P 
= 0.006). Finally, although nonsignificant, there 
was a trend toward reduced mortality in patients 
receiving intravenous glyburide (17% vs. 36%,  
P = 0.06) at 90 days. 

To account for variations in practice of using de-
compressive hemicraniectomy across the different 
centers, the authors performed a post-hoc analysis 
of participants without decompressive hemicrani-
ectomy and found an effect of intravenous gly-
buride at reducing hemispheric swelling (median 
49 cm3 for glyburide group vs. 77 cm3 in the pla-
cebo group, P = 0.04) but not for lesional swelling 
(median 41 cm3 vs. 75 cm3, P = 0.15). Finally, the 
rate of serious adverse events in the intravenous 
glyburide group and placebo group was similar.

n COMMENTARY
This study failed to show that intravenous gly-
buride led to a decreased need for decompressive 
hemicraniectomy in patients with LHI. However, 
intravenous glyburide did reduce edema as mea-
sured by decreased midline shift and decreased 
concentrations of MMP-9. In addition, adverse 
effects were no more common in patients receiving 

intravenous glyburide than in patients receiving 
placebo, and in a shift analysis, there was a strong 
trend toward improved functional outcomes in 
patients receiving intravenous glyburide. 

Perhaps decompressive hemicraniectomy was not 
the best outcome to measure; although there are 
published guidelines recommending when to per-
form hemicraniectomy for LHI, the decision was 
ultimately left to individual centers, which often 
have varying institutional policies on when to 
perform surgery. For example, in this study, 90% 
of all the surgeries that were performed occurred 
in only eight of the 19 centers, which together 
enrolled only half of the participants. 

Overall, although intravenous glyburide did not 
reduce the need for decompressive hemicraniec-
tomy, there was a strong trend toward improved 
functional outcomes and reduced mortality, as well 
as a reduction in neuroimaging and biomarkers of 
edema. Further study is necessary given the high 
morbidity and mortality associated with LHI.  n
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Outcomes in Patients Treated  
with Therapeutic Hypothermia  
After In-hospital Cardiac Arrest
By Peter B. Forgacs, MD
Instructor in Neuroscience and Neurology, Feil Family Brain and Mind Research Institute and Department of Neurology, 
Weill Cornell Medical College; Instructor in Clinical Investigation, The Rockefeller University, New York
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SYNOPSIS: Current guidelines recommend the use of therapeutic hypothermia in patients with in-hospital cardiac arrest, even though its 
efficacy has been demonstrated only in randomized trials after out-of-hospital cardiac arrest. This non-randomized, observational cohort 
study based on a large national registry found that the use of therapeutic hypothermia was associated with lower likelihood of survival and 
less favorable neurological outcome in patients successfully resuscitated after an in-hospital cardiac arrest.

SOURCE: Chan PS, Berg RA, Tang Y, et al; American Heart Association’s Get With the Guidelines–Resuscitation Investigators. Association 
between therapeutic hypothermia and survival after in-hospital cardiac arrest. JAMA 2016;316:1375-1382.

Approximately 200,000 patients suffer in- 
 hospital cardiac arrest annually in the United 

States. Current American Heart Association 
(AHA) guidelines recommend the use of a thera-

peutic hypothermia (or another form of a targeted 
temperature management [TTM] protocol, i.e., 
therapeutic normothermia) after both out-of-
hospital and in-hospital cardiac arrest. However, 
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its efficacy has been demonstrated only using 
randomized clinical trials in the specific setting of 
out-of-hospital cardiac arrest as a result of ven-
tricular fibrillation. This study addresses the very 
important question of whether or not — similar 
to out-of-hospital cardiac arrest — therapeutic 
hypothermia is associated with better survival and 
neurological outcome for patients with in-hospital 
cardiac arrest. 

This cohort study leveraged data from a large, 
prospective, national registry of more than 26,000 
patients successfully resuscitated after an in-
hospital cardiac arrest collected over a 12-year 
period. Primary outcome was defined as survival 
to hospital discharge, and secondary outcome was 
favorable neurological outcome determined as 
score 1 or 2 of the Cerebral Performance Category 
(CPC) scale (good recovery or moderate neuro-
logical deficits allowing independent functioning). 
The registry, if available, also was linked with 
Medicare files for patients older than 65 years 
of age to find associations between hypothermia 
treatment and one-year survival in this subset of 
patients. Importantly, however, only about 1,500 
patients (6% of the entire cohort) received thera-
peutic hypothermia. These patients were matched 
to more than 3,700 non-hypothermia-treated 
patients by a model based on a propensity score 
that assessed detailed baseline demographic and 
clinical variables. After adjusting for these vari-
ables, using a multivariable logistic regression 
model, this study found that use of therapeutic 
hypothermia was associated with lower survival 
(27.4% vs. 29.2%) and lower likelihood of favor-
able neurological outcomes at hospital discharge 
(17.0% vs. 20.5%). At one-year follow-up, there 
was no difference in survival between the two 
groups (14.2% vs. 14.1%). These associations 
were similar for patients with shockable and non-
shockable initial rhythms. The authors concluded 
that therapeutic hypothermia is not associated 
with better survival or neurological outcomes, and 
it may be even potentially harmful in the setting of 
an in-hospital cardiac arrest.

n COMMENTARY
This non-randomized, cohort study addressed a 
very pressing gap in our knowledge about whether 
therapeutic hypothermia is an appropriate choice of 
treatment for all patients after cardiac arrest or if it 
should be restricted to patients who were success-
fully resuscitated after an out-of-hospital cardiac ar-
rest. Although the study was well designed, involved 
a large number of patients, and was carefully ana-
lyzed, it was not randomized and, therefore, it bears 
several inherent limitations that warrant caution in 
interpreting the results and the authors’ conclusions.

First, a major limitation includes the fact that 
only 6% of patients with in-hospital cardiac arrest 
underwent therapeutic hypothermia in this cohort. 
The inclusion of such a small portion of the popu-
lation in the main analysis raises important ques-
tions regarding generalizability of the results. The 
authors make a great effort to successfully match a 
non-hypothermia-treated population with similar 
demographics, comorbid conditions, likelihood 
of being treated with hypothermia (e.g., hospital 
site), circumstances of the resuscitation (such as 
duration, time of day, day of the week), and post-
cardiac arrest interventions (medications and/or 
devices utilized) using a propensity score matching 
algorithm. Nonetheless, before propensity score 
matching, the non-hypothermia-treated cohort  
(n = 24,615) significantly differed from the hypo-
thermia-treated cohort (n = 1,568) in several im-
portant baseline variables: e.g., non-hypothermia-
treated patients were older; more likely to be in a 
telemetry or in an intensive care unit than in the 
emergency department or other procedural areas; 
more likely had a non-shockable initial rhythm; 

and differed in several preexisting comorbid condi-
tions. The results seen after propensity matching 
may indicate potential ineffectiveness or harm in 
the small subset of inpatients who are selected to 
undergo hypothermia treatment under current and 
evolving clinical practice (distributed over the last 
12 years); however, it is unclear at this point if 
these findings can be applied directly to all patients 
who suffer an in-hospital cardiac arrest.

Additional limitations include lack of detailed 
data on hypothermia protocols and efficacy of 
treatments in the registry that may have affected 
the outcomes; lack of specific information about 
level of consciousness (i.e., if all patients were 
comatose at the time of enrollment, however, only 
patients on mechanical ventilation were included 
to mitigate this concern); and variability in assess-
ing neurological outcome status at different sites. 
In addition, there is still a possibility of residual 
bias in patient selection despite a lot of effort 
taken to reduce biases, e.g., the indication bias, 

[This study raises attention to the gap 

in knowledge in appropriate use of 

therapeutic hypothermia after cardiac 

arrest and our lack of understanding of the 

neuroprotective effects of cooling.]
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including a sensitivity analysis that excluded pa-
tients who died within the first 24 hours after car-
diac arrest that yielded similar results as the main 
analysis. Most importantly, as this study was not 
randomized, there may be many other unknown 
confounders that may have affected the outcomes; 
therefore, these results cannot be translated read-
ily to clinical practice. 

Importantly, this study also highlights our lack of 
knowledge regarding neuroprotective mechanism 
of hypothermia after severe brain injuries that 
could provide some explanation for these results. 
Indeed, a few studies involving other injury mech-
anisms, such as severe trauma or bacterial menin-
gitis, showed no benefit or even potential harm of 
using therapeutic hypothermia. It is plausible that 
patients who suffer in-hospital vs. out-of-hospital 
cardiac arrest have different baseline variables and 
comorbid conditions that may shift neuronal vul-
nerability or alter the ability to maintain optimal 
conditions during hypothermia protocols. In ad-
dition, the different circumstances of resuscitation 

efforts in hospital or out-of-hospital settings (e.g., 
time of initiation of chest compressions, shocks 
or medications after the arrest) also may influence 
the possible effects of cooling on various neuronal 
rescue mechanisms (such as reduction of free-radi-
cal formation or halting apoptosis).

In summary, this study addresses a very important 
question and raises attention to the gap in our 
knowledge of appropriate utilization of therapeu-
tic hypothermia after cardiac arrest, as well as in 
our lack of precise understanding of the neuropro-
tective effects of cooling. Although the results of 
this study raise some concerns, given the inherent 
limitations of a non-randomized study design, 
they should not alter current clinical practice and 
recommendations to use therapeutic hypothermia 
after in-hospital cardiac arrest. Nevertheless, these 
findings strongly emphasize the need for a ran-
domized, prospective clinical trial to establish ef-
ficacy of therapeutic hypothermia in patients with 
in-hospital cardiac arrest.  n

ABSTRACT & COMMENTARY

Statins Associated with Lower Parkinson’s 
Risk in Diabetics
By Claire Henchcliffe, MD, PhD
Associate Professor of Neurology and Neuroscience, Weill Cornell Medical College

Dr. Henchcliffe reports she is on the speakers bureau and advisory boards for Teva, IMPAX, and ACADIA; is on the 
advisory board for U.S. World Meds; and is a consultant for Cynapsus and Pfizer.

SYNOPSIS: In approximately 50,000 individuals with Parkinson’s disease and diabetes, identified from a National Health Insurance database 
in Taiwan, statin use was dose-dependently associated with lower risk of Parkinson’s disease. This strengthens the argument for a possible 
protective role of statins.

SOURCE: Lin K-D, Yang C-Y, Lee M-Y, et al. Statin therapy prevents the onset of Parkinson’s disease in patients with diabetes. Ann Neurol 
2016;80:532-540.

Recent studies have highlighted the importance  
 of attention to overall patient health in Parkin-

son’s disease (PD). In particular, there is concern 
that modifiable cardiovascular risk factors may 
play a role in risk of PD. In this study, Lin and 
colleagues randomly sampled a total of 1 mil-
lion patients from a reimbursement database of 
the National Health Insurance (NHI) program in 
Taiwan. ICD9 codes were used to identify patients 
with diabetes, and inclusion in this group required 
at least three visits within a 30-day to one-year 
period. ICD9 codes for PD and secondary parkin-
sonism, as well as anti-PD medication use, were 
used to define those with PD for the purposes of 
this study. Those with dementia or malignancy 
before the index date (first visit for diabetes) were 

excluded. Statin dose and duration was determined 
and statin users were compared with patients not 
taking statins. Of the patients included in the 
study, average age was 59 ± 11 years, 48% were 
women, 76% had hypertension, 69% had hyperlip-
idemia, 39% had ischemic heart disease, and 28% 
had suffered a stroke. The crude hazard ratio of 
PD incidence of statin users vs. non-users was 0.60 
(95% confidence interval [CI], 0.51-0.69) in men 
and 0.65 (95% CI, 0.57-0.74) in women. Rela-
tive risk (RR) was 0.70 (95% CI, 0.63-0.79). Cox 
regression analysis demonstrated a significant trend 
for dose-dependence of this effect. However, when 
statins were examined individually, lovastatin did 
not seem to associate with lower risk of PD, in 
contrast to simvastatin, atorvastatin, and “other” 
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(pravastatin plus fluvastatin). The incidence of PD 
was higher with increasing age, as expected, and 
also higher in patients with strokes, but lower in 
patients with hyperlipidemia. Of note, regardless 
of statin use, incidence of PD was actually higher 
in women than men in this study of individuals 
with diabetes, as seen previously in diabetics, but 
contrary to the usual male preponderance of this 
disorder.

n COMMENTARY
Although multiple previous studies have attempted 
to pin down the relationship of statin use and 
PD, the true nature of the association has proved 
elusive. Statin prescription targets lowering low-
density lipoprotein cholesterol, as a competitive 
inhibitor of 3-hydroxy-3-methylglutaryl-coenzyme 
A reductase. However, statins also may inhibit 
neuroinflammatory processes and reduce microg-
lial activation, increase antioxidant pathways, 
and there is good evidence that they provide 
neuroprotection in animal models of disease as 
well as in cells in tissue culture. This study very 
comprehensively analyzed the association of statin 
use with PD incidence, specifically in individuals 
with diabetes. Using multiple regression analyses, 
the authors found that even after adjusting for a 
number of factors (including age, hypertension, 
hyperlipidemia, stroke, ischemic heart disease, 
Deyson-Charlson comorbidity index), there was a 
“protective effect” against PD. A strength of the 
study is that this effect was dose-dependent. The 
NHI covers 98% of the Taiwanese population as 
of 2005 (although study goes back to 2001), and 
the large number of patients included, the long-
term follow-up data available, and finding of a 
dose relationship make this study highly compel-
ling. Nonetheless, inherently it is a study of associ-
ation, and not causation, and the article title states 
that statin therapy prevents PD in those with dia-
betes and, therefore, should not be misinterpreted. 
As the authors state, more studies will be needed 
and an interventional study would provide critical 
data in this regard. The use of ICD9 codes without 
the ability to verify diagnosis limits the study’s 
strength somewhat. But more importantly, the 
use of ICD9 codes for secondary parkinsonism, in 
addition to PD, raises many questions about what 
is being looked at precisely. This raises questions 
as to the mechanisms underlying the association 
described in this study. Finally, however, the study 
strongly suggests a pragmatic approach to curbing 
the effect of neurodegenerative disorders, includ-
ing PD, in the near future, and it certainly empha-
sizes the importance of attention to general health 
issues in healthy aging.  n
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CME QUESTIONS

To earn credit for this activity, please follow these instructions:
1. Read and study the activity, using the provided references for fur-
ther research.
2. Scan the QR code to the right or log on to AHCMedia.com and 
click on My Account. First-time users must register on the site us-
ing the eight-digit subscriber number printed on your mailing label, 
invoice, or renewal notice. 
3. Pass the online tests with a score of 100%; you will be allowed to 
answer the questions as many times as needed to achieve a score of 100%. 
4. After completing the test, a credit letter will be emailed to you instantly.
5. Twice yearly after the test, your browser will be directed to an activity evaluation 
form, which must be completed to receive your credit letter.

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 traditional drugs;
• identify nonclinical issues of importance for the neurologist.

1. Decompressive craniectomy as a last-tier 
therapy in patients with refractory elevation 
of intracranial pressure after severe traumatic 
brain injury:
a. reduces mortality compared to medical 
therapy.
b. reduces the incidence of vegetative state 
outcome compared to medical therapy.
c. reduces the incidence of lower severe 
disability compared to medical therapy.
d. reduces the incidence of upper severe 
disability compared to medical therapy.
e. reduces the incidence of moderate disability 
compared to medical therapy.

2. Which of the following statements is true?
a. Intravenous glyburide did not reduce 
edema in large hemispheric infarction as 
measured by decreased midline shift. 
b. Intravenous glyburide resulted in increased 
concentrations of metalloproteinase 9, a 
biomarker of brain edema.  
c. Adverse reactions were more common 
in patients receiving intravenous glyburide 
compared to patients receiving placebo. 
d. There was a strong trend towards poorer 
functional outcomes in patients receiving 
intravenous glyburide compared to patients 
receiving placebo. 
e. None of the above

3. In a non-randomized observational cohort 
study based on a large national registry, 
therapeutic hypothermia was found to be:
a. associated with better survival in the 
setting of an in-hospital cardiac arrest. 
b. associated with better neurological 
outcomes in the setting of an in-hospital 
cardiac arrest. 
c. beneficial in the setting of an in-hospital 
cardiac arrest. 
d. None of the above 

4. A population-based study of approximately 
50,000 patients with diabetes and Parkinson’s 
disease (PD) found that:
a. more men than women with diabetes 
developed PD.
b. in individuals with diabetes, there is little 
to no age association of PD incidence.
c. lovastatin prevented PD.
d. statin therapy was associated with lower 
incidence of PD.
e. statin therapy was associated with older 
age of onset of PD.
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