CURRENT LITERATURE IN CLINICAL SCIENCE
SYSTEMIC COOLING TO TREAT STATUS EPILEPTICUS: AN OLD IDEA
BECOMES A HOT TOPIC
Hypothermia for Refractory Status Epilepticus. Corry JJ, Dhar R, Murphy T, Diringer MN. Neurocrit Care 2008;9(2):
189–197. INTRODUCTION: Status epilepticus (SE) can be refractory to conventional anticonvulsants, requiring anesthetic doses of
medications to suppress seizures. This approach carries significant morbidity, is associated with a high fatality rate, and may not always
control SE. Hypothermia has been shown to suppress epileptiform activity experimentally, but has not previously been used as a primary
modality to control SE in humans. METHODS: Four patients with SE refractory to benzodiazepine and/or barbiturate infusions were
treated with hypothermia (target temperature: 31–35◦ C) using an endovascular cooling system. All received continuous EEG monitoring,
three were on midazolam infusions and one had recurrent seizures on weaning from pentobarbital. RESULTS: Therapeutic hypothermia
was successful in aborting seizure activity in all four patients, allowing midazolam infusions to be discontinued; three achieved a burstsuppression pattern on EEG. After controlled rewarming, two patients remained seizure-free, and all four demonstrated a marked
reduction in seizure frequency. Adverse events included shivering, coagulopathy without bleeding, and venous thromboembolism.
Two death occurred, neither directly related to hypothermia; however, immunosuppression related to the use of barbiturates and
hypothermia may have contributed to an episode of fatal sepsis in one patient. CONCLUSIONS: Hypothermia was able to suppress
seizure activity in patients with SE refractory to traditional therapies with minimal morbidity. It appears promising as an alternative or
an adjunct to anesthetic doses of other agents, but requires further study to better evaluate its safety and efficacy.
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W

hen status epilepticus (SE) is refractory to conventional
antiepileptic medications, it is typically treated with
anesthetic doses of barbiturates, benzodiazepines, or propofol.
Even if these treatments end the SE, there is, nonetheless, significant associated morbidity and mortality. Better treatments,
with fewer adverse effects, are needed to stop the seizures and
reduce the risk of long-term neurological consequences from
this condition.
In recent years, induced reduction of body temperature
in the intensive care unit has become a common therapy for
coma associated with cerebral injury. Mild (32–34◦ C) systemic
hypothermia has been shown in randomized clinical trials to
improve neurological outcome after cardiac arrest (1,2). It has
become a recommended treatment for out-of-hospital cardiac
arrest after ventricular fibrillation, and there also is evidence of
its possible value following cardiac arrest that is associated with
other abnormal heart rhythms or that occurs in the hospital (3).
In addition, mild hypothermia has been applied to the treatment
of patients with traumatic brain injury and increased intracranial pressure, with benefit in some circumstances (4). There is
extensive evidence that cooling reduces synaptic transmission
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in the brain, and recent work suggests that a key mechanism
for this change may be the reduction of transmitter release from
presynaptic vesicles (5). All of these results raise the question
of whether hypothermia also might be an effective intervention
for refractory SE.
This question has been addressed in a variety of experimental seizures. A body temperature of 28◦ C in rats reduces
ictal discharges and prevents hippocampal neuronal loss from
kainate-induced SE (6), and a temperature of 32.5◦ C decreases
the widespread neuronal loss seen in SE induced by inhaled
flurothyl (7). Focal cooling of the hippocampus to 23 to 26◦ C
decreases seizure severity and afterdischarge duration during
hippocampal kindling in the rat (8). These studies provide
strong evidence for antiepileptic and neuroprotective effects in
animals.
In humans, hypothermia has been long known to suppress epileptiform discharges (9), and moderate (30–31◦ C)
body temperature reduction previously has been used in combination with thiopental coma to control refractory SE (10).
However, the current study by Corry and coworkers is the first
to use hypothermia as a therapy for refractory SE in humans
without simultaneous barbiturate infusion. The four patients
in this study did not have preexisting epilepsy, but presented
with severe generalized SE that was refractory to several conventional antiepileptic medications and infusions of pentobarbital,
phenobarbital, or midazolam. Each patient’s temperature was
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pression. An advantage of hypothermia appears to be
reduced to a range of 31 to 35◦ C by circulating cooled saline
a low risk of hypotension as compared with barbituthrough balloons on the surface of an inferior vena cava catheter
rate infusion. The cooling method, body temperature,
introduced through the femoral vein. The temperature was lowthe duration of hypothermia, and comorbid conditions
ered until the seizures stopped on EEG monitoring; then, miwould be important factors influencing the occurrence
dazolam and vasopressor infusions were reduced or weaned enof adverse effects.
tirely. Typically, the cooling period lasted 24 hours, and the
infrequent seizures that occurred after warming did not require
• If cooling therapy ultimately were shown to reduce the
repeat cooling. A significant adverse effect was deep vein thromneurological sequelae of SE, could it also reduce the risk
bophlebitis in three of the patients. The two surviving patients
of subsequent epilepsy? It is not uncommon for severe
are seizure-free, and one is described as having no observable
SE to result in chronic recurrent seizures in survivors.
neurological deficits.
Prevention of neuronal loss may or may not result in an
This study suggests that mild systemic hypothermia is a
antiepileptogenic effect.
practical and effective method to treat refractory SE. Does this
Only a randomized, controlled clinical trial could definimean that this method is ready to be widely introduced into
tively
determine whether systemic hypothermia has superior
clinical practice? Not yet! Several key questions remain to be
safety
and outcomes relative to pharmacological treatment
answered:
for SE that is not controlled with conventional antiepileptic
• What is the optimal cooling technique? Would an ex- medications. The work of Curry and coworkers demonstrates
ternal cooling blanket be an effective alternative to the that such a trial is justified and would meet the condition of
endovascular approach and have a lower risk of throm- equipoise.
bophlebitis? In treating SE, speed is essential. Would an
initial intravenous infusion of iced saline achieve more by John W. Miller, MD, PhD
rapid cooling and improve efficacy? The current study
appears to show that mild cooling is usually sufficient for
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LOW FERTILITY IN MEN WITH EPILEPSY: UNHAPPY, UNINTERESTED,
UNABLE
Sexual Function in Men with Epilepsy: How Important Is Testosterone? Talbot JA, Sheldrick R, Caswell H, Duncan
S. Neurology 2008;70(16):1346–1352. OBJECTIVE: To ascertain the effects on sexual function of men with epilepsy (MWE)
of testosterone levels and indices of anxiety and depression. METHODS: Sixty MWE taking one antiepileptic drug only (AED), with
no comedication, were compared with 60 control men. Total testosterone (TT), free testosterone (FT), bioactive testosterone (BAT),
dehydroepiandrosterone sulfate (DHEAS), androstenedione, and sex hormone–binding globulin (SHBG) were measured. Each man
also completed validated questionnaires exploring sexual desire (Sexual Desire Inventory [SDI]), sexual response (Sexual Response
Inventory [SRI]), erectile function (Sexual Self-Efficacy Scale [SSES]), and anxiety and depression (Hospital Anxiety and Depression
Scale). RESULTS: MWE reported lower levels of sexual desire and lower erectile function compared with controls. They had significantly
higher levels of anxiety, depression, and psychological distress. MWE had significantly higher SHBG levels and significantly lower
DHEAS. There were no significant differences between the groups’ TT, FT, or BAT levels. BAT levels were significantly lower in men
taking enzyme-inducing AEDs than in those taking non–enzyme-inducing AEDs. Visual inspection of TT and BAT levels showed that
the majority of MWE and controls had TT and BAT levels above the “androgen threshold” levels of 12 nmol/L TT or 3.8 nmol/L BAT
considered necessary for normal sexual function. There was a significant correlation (Spearman rank and simple linear regression)
between sexual function and indices of anxiety and depression. There was no significant relationship between SDI and SSES and
TT, FT, or BAT (Spearman rank correlation). CONCLUSIONS: Concentrating on hormone levels alone as an explanation of sexual
dysfunction in epilepsy represents an overly simplistic approach to the problem. Future studies should include measures of quality of
life, anxiety, and depression.
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M

en who have epilepsy, particularly those with focal
epilepsy, are far less likely to ever father a pregnancy
than unaffected males (1). Sexual dysfunction, as manifested by
decreased libido, erectile dysfunction, and anorgasmia, occurs
in 20 to 50% of men with epilepsy (1,2). A loss of pubic hair,
gynecomastia, and testicular atrophy are among the possible
physical signs. In some patients, sexual dysfunction may relate
to hypogonadism, that is, lower biologically available testosterone (BAT), and abnormal or decreased sperm production.
Testosterone exists in three principal forms: 1) tightly bound
to sex hormone-binding globulin (SHBG; 45–50%), 2) loosely
bound to albumin (50–55%), and 3) unbound to albumin (1–
2%) (1). Albumin-bound and unbound testosterone comprise
the clinically important BAT, whereas testosterone bound to
SHBG is not biologically available (1). Some studies, including
the current one by Talbot and colleagues, have found decreased
BAT and increased SHBG associated with enzyme-inducing
antiepileptic drugs (AED), such as carbamazepine and pheny-
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toin, but no alteration of these testosterone components with
nonenzyme-inducing AEDs, such as lamotrigine (3,4). Among
men with focal epilepsy, BAT levels are normal in 89% of men
who are 20 to 30 years of age and in 73% of men between 30
and 40 years of age; thus, the percentage within normal levels is
much higher than what would be expected, given the previously
mentioned relative infertility incidence (1).
This discrepancy and the results of the Talbot et al. study
indicate that other elements must be interposed in any link
between epilepsy and males with infertility. The Talbot et al.
study offered one example: “a significant correlation . . . between
sexual function and indices of anxiety and depression.” Stress,
depression, and stigma-induced social isolation impair the ability to attract partners and marry (2,5). Psychosocial stress also
may influence the development of hypogonadism, as stress may
activate the hypothalamo–pituitary axis, increasing the formation of adrenocorticotropic hormone (ACTH) and endorphin;
both of these hormones inhibit gonadotrophin secretion and
reproductive function (1,6).
The effect of epileptic discharges on fertility (particularly when abundant) merits consideration. Patients with focal epilepsy are more disadvantaged reproductively than those
with primary generalized seizures (7,8). Temporal lobe epileptic

