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The clinical time course described above 
dictates the optimal timing for DBS in PD. 
Until recently the average time interval 
between disease onset and DBS was about 
14 years [1,2]. Based on the EARLYSTIM 
study [3] that was published in 2013, this 
clinical practice is gradually changing. That 
study shows that relative to optimal medi-
cal therapy, DBS plus medical therapy is 
superior in PD patients with early motor 
fluctuations (disease duration 7.3 years) 
in improving patients’ quality of life and 
controlling their motor symptoms. The 
EARLYSTIM study opened the door to 
evidence-based referral of PD patients 
to DBS in earlier stages of their disease, 
although controversies regarding this issue 
still exist [4]. 

For ET, the clinical picture is different. 
The age of onset is more variable than in 
PD, and, based on limited data, it seems 
that the rate of progression is slower [5,6], 
at least for younger patients (many of them 
not even diagnosed). In contrast to PD, 
in ET the rate of success in ameliorating 
disabling tremor by the use of oral medi-
cation is relatively low. Only 50% of the 
patients with ET who require symptomatic 
treatment for their tremor experience a 
long-lasting effect [7]. Moreover, even 
these responders experience on average 
only a 50% reduction in the amplitude of 
their tremor, which is not sufficient to sig-
nificantly improve their disability. Patients 
with refractory disabling ET are referred to 
DBS of the ventral intermediate nucleus of 
the thalamus (VIM).

When it comes to ET, DBS is not 
without problems. The majority of ET 
patients undergoing this procedure have 
an immediate clinical benefit, but action 

t he symptomatic benefit from deep 
brain stimulation (DBS) in patients 

with either Parkinson’s disease (PD) or 
essential tremor (ET) is well established. 
Since electrode placement is an invasive 
procedure, with infrequent but existing 
complications, DBS is usually offered 
to patients with motor symptoms that 
are not optimally controlled with oral 
medications. From this common ground, 
evidence-based clinical decisions are split 
between PD and ET.

In PD, the majority of patients who 
require symptomatic treatment enjoy at 
least a few years of good symptomatic con-
trol, a "honeymoon" period. This period 
ends when motor fluctuations gradually 
appear. Initially, the patient can overcome 
these fluctuations by adjusting the regimen 
of medications. For example, reducing the 
time intervals between doses of levodopa 
or adding catechol-O-methyltransferase 
(COMT) inhibitors could overcome epi-
sodes of early 'wearing-off ', while starting 
amantadine could reduce levodopa-induced 
dyskinesia. For a significant fraction of PD 
patients, especially those with early onset, 
such adjustments are not enough. These are 
the patients who would benefit from DBS 
targeted to either the subthalamic nucleus 
(STN) or to the internal globus pallidus 
(GPi). 

tremor reappears after a few months in 
about one-third of patients [8]. Also, the 
reported frequency of adverse events in 
VIM-DBS, mainly dysarthria and ataxia 
in bilateral procedure, is relatively high 
[9]. While the optimal time to refer a PD 
patient is studied, discussed and debated 
in the medical literature [3,4], similar 
studies do not exist for ET. The best time 
to refer a patient with ET to DBS, given 
disease progression, the limited efficacy of 
oral therapy and the benefit-to-risk ratio of 
VIM-DBS, is a matter of personal experi-
ence of experts in this field. 

In this issue of IMAJ, Kestenbaum et al. 
[10] shed light on this unresolved issue. They 
report the preoperative clinical characteris-
tics of PD and ET patients who underwent 
DBS surgery between the years 2009 and 
2014. They also compared these patients to a 
group of randomly selected patients treated 
conservatively. In their cohort, patients with 
ET were operated on 25 years after tremor 
started. For comparison, patients with PD 
were operated on much earlier – around 
11 years after diagnosis. This long period 
between the appearance of symptoms and 
DBS surgery in ET might reflect the slow 
progression of this disease. Alternatively, 
it could reflect the clinical experience that 
the benefit-to-risk ratio for DBS in ET is 
lower than in PD. The authors' finding that 
impairments in activities of daily living are 
present in 73% of non-operated ET patients 
indicates that this second explanation might 
play a role in delaying surgery. 

The limited success of DBS in ET 
encourages efforts to improve the long-
term outcome of this treatment. These 
efforts included attempts to stimulate other 
brain areas such as the STN or caudal zona-
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incerta [11] or using different parameters 
for stimulation [12]. While the jury is still 
out on this matter, the use of an alternative 
surgical technique, e.g., unilateral focused 
ultrasound thalamotomy [13] accelerates. If 
this new technique proves to have a better 
benefit-to-risk ratio, the 'lost time' between 
symptom onset and surgical intervention 
may be reduced.
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Atherosclerosis-driven cardiovascular disease is one of the 
most common causes of death worldwide. Existing therapies 
do not treat all patients effectively. Cyclodextrin, a common 
FDA-approved substance, is already used as a solubilizing 
agent to improve drug delivery. Zimmer and colleagues 
found that cyclodextrin solubilizes cholesterol, removes it 

from plaques, dissolves cholesterol crystals, and successfully 
treated atherosclerosis in a mouse model. Because cyclo- 
dextrin is already known to be safe in humans, this drug is 
now a candidate for testing in patients with atherosclerosis. 

Sci Trans Med 2016; 8: 333ra50 

Eitan Israeli

capsule

dissolving away cholesterol

Pfizer is taking steps to block governments from using its  
drugs in executions, the New York Times reported. The 
company announced that it will make wholesalers certify that 
they will not resell the drugs to corrections departments, and 
the company will closely monitor these distributors in order 
to prevent their products from being used in lethal injections, 
according to the article. More than 20 other companies have 
already adopted such measures, and with Pfizer being among 
the largest, the impact will likely be measurable. Indeed, now 
all companies regulated by FDA that make drugs used in 
lethal injection have imposed a ban on their use in execution 
– so governments that allow capital punishment will be 
challenged to find other ways to procure drugs for this use. 
Such restrictions on drugs have already led to problems with 
executions, as states have improvised with various cocktails of 
medications that, in some cases, have failed to work, leaving 
inmates struggling and writhing. For instance, in 2014, it took 

the state of Arizona 2 hours to kill convicted murderer Joseph 
R. Wood III with a cocktail of an opioid and a benzodiazepine. 
States do not have to reveal the identity of the sources from 
which they obtain the drugs. In some cases, they have been 
turning to compounding pharmacies, which do not have to 
adhere to the same rigorous testing standards that drugs 
produced by pharmaceutical companies do. Last year, Pfizer 
acquired Hospira, which has long been opposed to the use 
of their drugs that have been sought for executions, including 
barbiturates and sedatives. The Times reported that Hospira 
has long tried to prevent diversion of its products to prisons, 
but has not succeeded. The death penalty is legal in 32 states 
in the U.S.
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