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Overview. The Quality Standards Subcommittee
seeks to develop scientifically sound, clinically rele-
vant practice parameters for the practice of neurol-
ogy. Practice parameters are strategies for patient
management that assist physicians in clinical deci-
sion making. A practice parameter is one or more
specific recommendations based on analysis of evi-
dence on a specific clinical problem. These might
include diagnosis, symptoms, treatment, or proce-
dure evaluation. American Academy of Neurology
(AAN) members have requested the publication of a
practice parameter on the use of prophylactic anti-
convulsants in patients with primary and metastatic
brain tumors.

Justification. Physicians often administer anti-
convulsant medication prophylactically to patients
with brain tumors, despite the lack of definitive evi-
dence that prophylactic anticonvulsant therapy is
effective in preventing first seizures.* If anticonvul-
sant medications were free of side effects, their pro-
phylactic use might be attractive even without such
evidence. However, discomfort, expense, and incon-
venience result from drug treatment and periodic
monitoring of serum drug concentrations. Typical
anticonvulsant-induced side effects, including cogni-
tive impairment, myelosuppression, liver dysfunc-
tion, and dermatologic reactions (ranging from minor
rashes to life-threatening Stevens—Johnson syn-

drome), appear to occur more frequently in patients
with brain tumors than in other patient groups,51¢
although direct comparison studies have not been
published. A spectrum of side effects unique to
patients with brain tumors must also be consid-
ered. Phenytoin, carbamazepine, and phenobarbi-
tal reduce the efficacy of corticosteroids,'”?' which
are administered almost universally to brain tu-
mor patients. In addition, the ability of these anti-
convulsants to stimulate the cytochrome P450
enzyme system results in markedly accelerated
metabolism of a wide spectrum of chemotherapeu-
tic agents including nitrosoureas, paclitaxel, cy-
clophosphamide, topotecan, irinotecan, thiotepa,
9-aminocampo-thecin, adriamycin, and methotrex-
ate.?>3* As a result, inadequate chemotherapeutic dos-
ing of brain tumor patients has been identified recently
as a widespread and critically important problem.3>
Conversely, corticosteroids and many chemothera-
peutic agents alter the metabolism of anticonvul-
sants, making anticonvulsant under- and overdosing
more common.?>* The potential immunosuppressive
effect of anticonvulsant medications represents an
additional risk to this already immunocompromised
patient population.*6-4°

In 1998, more than 170,000 patients were diag-
nosed with brain metastases, and more than 34,000
developed primary brain tumors.s+= Twenty to 40% of
all brain tumor patients have experienced a seizure
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Table 1 Prophylactic anticonvulsant administration: physician
practice in the state of Rhode Island by specialty

Specialty No. of physicians No. (%) who “prophylax”
Oncology 42 21 (50)
Neurology 38 20 (53)
Neurosurgery 21 17 (81)
Radiation oncology 12 4(33)
Total 115 62 (55)

Adapted from reference 15.

by the time their brain tumor is diagnosed.?*111214
165361 In these patients, the need for anticonvulsant
medication is clear. Patients who have not experi-
enced a seizure remain at risk, however, and at least
20 to 45% more (depending on factors such as tumor
histology, location, age, and treatment) will ulti-
mately develop seizures.>*11-1657-61 Because the num-
ber of newly diagnosed brain tumor patients is
increasing yearly,%% the question of whether to ad-
minister prophylactic anticonvulsants is being posed
to neurologists with increasing frequency by their
patients and by colleagues in neurosurgery, internal
medicine, oncology, and radiation oncology.

Although a number of studies have attempted to
answer this question,?11-1456-6066-68 thege studies have
used differing epidemiologic techniques, patient pop-
ulations, treatment regimens, and outcome mea-
sures, and there remains no consensus among
physicians about the optimum approach to this prob-
lem. Currently, the decision to administer prophylac-
tic anticonvulsants to patients with brain tumors is
based primarily on preference rather than clinical
evidence, and varies by physician training and expe-
rience (table 1). Reliable guidelines, based on a criti-
cal review of the literature, are needed.

Description of process. Pertinent studies were
identified through MEDLINE searches of the years
1966 to July 1999 using the search parameters SEI-
ZURE (exp), BRAIN NEOPLASMS (exp), ANTICON-
VULSANTS (exp), CRANIOTOMY (exp), and
PRIMARY PREVENTION (exp). All 829 articles
identified in this way were reviewed, and all studies,
including randomized clinical trials, cohort studies,
and case series, that considered the prophylactic use
of anticonvulsants in patients with brain tumors
were selected. The reference list of each of the se-
lected papers was reviewed for additional pertinent
studies. CANCERLIT and the Cochrane Database
were also queried. Lastly, all abstracts indexed un-
der “seizure,” “brain tumor,” or “anticonvulsant,”
which appeared in the American Society of Clinical
Oncology, American Academy of Neurology, Ameri-
can Neurologic Association, American Epilepsy Soci-
ety, and American Association of Neurologic
Surgeons abstract books between the years 1982 and
1999, were reviewed. When overlapping data were
published more than once (for example, as a prelim-

inary communication and subsequently, with addi-
tional patients, in final form) only the most updated
version was selected. Two studies®®¢’ addressed the
issue of prophylactic anticonvulsant use in patients
with a variety of neurologic conditions, including pa-
tients with brain tumors, but neither the published
data nor queries to the authors ultimately allowed
separation of patients with brain tumors from those
with other diagnoses. In a third study, prophylactic
anticonvulsant medication was administered, and
follow-up was carried out for only 3 postoperative
days.®® These studies were excluded.

Studies included in the final analysis were then
classified according to their level of evidence using
published standards®®’° (Appendix). Reported sei-
zure frequencies for patients in the anticonvulsant
prophylaxis and nonprophylaxis groups in each
study were compared by calculating odds ratios
(ORs) and 95% confidence intervals (95% ClIs). In
two studies, the ORs were uninformative because
none of the patients had seizures in either the
anticonvulsant-treated'* or untreated!? groups (i.e.,
ORs of 0 and infinity respectively). For these two
studies, reported seizure frequencies for patients in
the anticonvulsant prophylaxis and nonprophylaxis
groups were compared using Fisher’s exact test
to accommodate studies with small numbers of
seizures.

A meta-analysis was conducted on seizure inci-
dence using all identified prospective, randomized
clinical trials. Seizure-free survival (time to first sei-
zure or death, whichever occurred first) and overall
survival (time to death) were also calculated for
the two studies from which patient-level data were
available.!%1¢

For each end point in each trial, an OR, comparing
the odds of the event in the anticonvulsant prophy-
laxis group relative to the control group, was com-
puted. The trial-specific ORs were then averaged to
provide a meta-analysis summary. The meta-
analysis OR was used subsequently to test whether
anticonvulsant prophylaxis affected the odds of an
event. All statistical tests were performed using a Z
test. Two-sided p values were used to compare the
treatment groups with respect to the odds of an
event. A p value less than 0.05 was considered
significant.

For each clinical trial used in the seizure inci-
dence analysis, the OR describing the odds of seizure
in the anticonvulsant group relative to the control
group was computed along with the variance (V) of
log(OR), and a 95% CI for the OR estimate. These
computations were performed using standard tech-
niques.”* The meta-analysis OR was then obtained
by computing the weighted average of the log(OR)
estimates, for which the weightings were defined by
the inverse variance (1/V) of log(OR) for each trial. In
this way, each trial was weighted inversely accord-
ing to the amount of variation associated with the
log(OR) estimate. The standard error of the weighted
average was obtained by dividing the sum of the
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Table 2 Anticonvulsant prophylaxis studies in patients with brain tumors

Patients with seizures/total (%)

Reference Tumor type n Anticonvulsant Drug group Placebo group OR (95% CI)* or p value
Trials providing level I evidence
Forsyth'® Metastasist 100 Dilantin 11/46 (24) 15/54 (28) 0.82(0.33-2.01)
Glantz'® Metastasis,T 74 Depakote 13/37 (35) 9/37 (24) 1.69 (0.61-4.63)
glioma
Franceschetti® Metastasis,§ 63 Dilantin or 3/41 (7)| 4/22 (18))| 0.36 (0.07-1.76)
glioma, phenobarbital
meningioma
North®! Meningioma 81# Dilantin 2/10 (20) 2/9 (22)
Metastasis 3/6 (50) 2/7(29)
Glioma 3/16 (19) 1/16 (6)
Sellar tumor 1/10 (10)** 0/7 (0)
Total 9/42 (21) 5/39 (13) 1.85 (0.56-6.12)
Trials providing level II evidence
Moots™ Glioma 36 Not recorded 0/4 (0) 10/32 (31) p = 0.60
Byrne®” Melanoma 63 Not recorded 2/12 (17) 19/51 (37) 0.34 (0.07-1.70)
Hagen'? Melanoma 22 Dilantin, others 3/19 (16) 0/3 (0) p = 1.00
Hung® Metastasis 68 Dilantin 2/20 (10) 6/48 (12.5) 0.78 (0.14-4.23)
Cohen? Metastasis 133 Dilantin 8/61 (13.1) 8/72 (11.1) 1.21(0.42-3.43)
Trials providing level II evidence
Boarini® Glioma 71 Phenobarbital 7/33 (21) 15/38 (39) 0.41 (0.14-1.19)
Mahaley" Glioma 59 Dilantin 15/38 (39) 6/21 (28) 1.63 (0.52-5.14)
Dent®® Metastasis 247 Not recorded 11/64 (17) 13/183 (7) 2.71(1.15-6.41)

* Odds ratio (OR) and 95% confidence interval (CI). p Values for two studies calculated using Fisher’s exact test.

1 Includes patients with metastases (n = 60) and gliomas (n = 40).
I Includes patients with metastases (n = 59) and gliomas (n = 15).

§ Includes meningiomas (n = 27), gliomas (n = 23), and metastases (n = 13).

q Excludes 65 patients with preoperative seizures.
|| Follow-up for the first postoperative week only.

# Excludes 200 patients with nonmalignant lesions: aneurysm (n = 55), head injury (n = 100), ventriculoatrial shunt (n = 25), and

other (n = 20).

** The one patient in this group with a seizure had a pituitary adenoma.

weighting into one. The weighted average was then
“exponentiated” to obtain the overall summary OR.
Statistical inference was carried out on the log(OR)
scale using normal (Z) distribution theory.™

The meta-analysis of seizure-free survival was
performed using previously established techniques.”
For each clinical trial the Kaplan—-Meier method”
was used to estimate seizure-free survival according
to treatment group. The treatment comparison was
then made using the logrank test,” which evaluates
the observed number of events (seizure or death) on
each study arm compared with the number of events
that would be expected to occur if each treatment
group had the same risk. The logrank analyses were
then averaged to obtain a meta-analysis comparison
of the treatment groups in terms of an OR. The
meta-analysis of overall survival was conducted in a
similar fashion.

Results. Twelve studies were identified that pro-
vided data on the frequency of first seizures in pa-
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tients with brain tumors relative to the treatment of
interest (prophylactic anticonvulsant use versus no
prophylactic anticonvulsants). Of these, four were
randomized clinical trials that provided level I evi-
dence,'>16:6961 and eight were cohort studies that pro-
vided level II evidence®!114575% (table 2). One trial
accrued patients from three participating centers'é;
the remainder were single-institution studies.
Eleven of the 12 studies had no patients lost to
follow-up. The remaining study®' reported 6 of 281
patients (2.1%) lost to follow-up, but this number
includes all patients studied: 81 with brain tumors
and 200 with other brain lesions. Specific numbers
for the 81 brain tumor patients are not available.
Median follow-up could be determined for six of the
12 studies: 5.44 months,'® 7 months,'* 8 months,** 14
months,”® 14.5 months,’? and 19 months.’* In all
studies, patients with previous seizures or prior use
of anticonvulsant medication were excluded.

Only one of the 12 studies®® reported a significant
difference in seizure frequency between the anticon-



Table 3 Meta-analysis results of seizure incidence and seizure-
free survival in level I trials

Seizure-free

Seizure incidence survival

Reference OR* (95% CI) ORT (95% CI)
Forsyth'¢ 0.82 (0.33-2.01) 1.17 (0.75-1.82)
Glantz!® 1.69 (0.61-4.63) 0.88 (0.54-1.46)
Franceschettié® 0.36 (0.07-1.76) —
North¢! 1.85 (0.56-6.12) —

Meta-analysis 1.09 (0.63-1.89) 1.03 (0.74-1.44)

* Odds of a seizure in the anticonvulsant prophylaxis group rela-
tive to the no prophylaxis group.

1 Odds of seizure or death in the anticonvulsant prophylaxis
group relative to the no prophylaxis group based on the logrank
analysis of seizure-free survival.

I Data unavailable for two studies.

OR = odds ratio; CI = confidence interval.

vulsant prophylaxis and nonprophylaxis groups, and
this difference favored the nonprophylaxis group
(i.e., a lower seizure frequency was seen in the non-
prophylaxis group). A trend in favor of the nonpro-
phylaxis group was seen in two of the four
randomized studies, and three of the other seven
nonrandomized studies. In the three studies (two
randomized clinical trials'>'® and one cohort study?)
that addressed this issue, no clinical or laboratory
variable, including age, Karnofsky performance sta-
tus, supratentorial tumor location, tumor histology,
number of brain lesions, presence of hemorrhage,
history of brain surgery, or pretreatment EEG was a
significant predictor of first seizure occurrence.

Table 3 shows the seizure incidence and seizure-
free survival results for each clinical trial considered
in the meta-analysis, and for the meta-analysis sum-
mary. None of the trials provided statistical evidence
of an effect of anticonvulsant prophylaxis on seizure
incidence or seizure-free survival. The meta-analysis
result confirms these findings, with an overall OR of
1.09 (95% CI, 0.63 to 1.89; p = 0.8) for seizure inci-
dence and of 1.03 (95% CI, 0.74 to 1.44; p = 0.9) for
seizure-free survival. There was also no effect of an-
ticonvulsant prophylaxis on overall survival in the
two trials that examined this question (p = 0.5 in
one'® and p = 0.2 in the other') or in the meta-
analysis of overall survival (OR, 0.93; 95% CI, 0.65 to
1.32; p = 0.7).

Review of the 12 studies included in this analysis
provided additional information pertinent to the is-
sue of prophylactic anticonvulsant use in patients
with brain tumors (table 4). Consistent with the lit-
erature, these studies recorded, in aggregate, a 26%
incidence of seizures at or before brain tumor diagno-
sis (range, 14 to 51%), and a 19% incidence of sei-
zures after brain tumor diagnosis (range, 10 to 45%).
Seizures were more common, both before and after
brain tumor diagnosis, in patients with primary com-

pared with metastatic brain tumors. Of those sei-
zures that occurred after brain tumor diagnosis, the
initial seizure was a generalized tonic—clonic convul-
sion in 42% of patients (range, 10 to 77%). Among
the eight cohort studies (in which prophylactic anti-
convulsant use was determined by individual physician
preference), 43% of patients received prophylaxis—63%
of patients with primary and 32% of patients with met-
astatic brain tumors.?'1-1457-% In the seven studies in
which drug levels were examined at the time of a sei-
zure, 42% of patients receiving anticonvulsant prophy-
laxis had a subtherapeutic level>1214-165960 In the six
studies that recorded information on the frequency and
severity of anticonvulsant side effects,''¢ 23.8% of pa-
tients (range, 5 to 38%) experienced side effects severe
enough to warrant a change in or discontinuation of
anticonvulsant therapy. These side effects included
rash (14%), nausea or vomiting (5%), encephalopathy
(5%), myelosuppression (3%), and ataxia, increased
liver enzymes, or gum pain (5%).

Summary. Twelve studies have examined, either
in randomized controlled trials!516:6061 or cohort
studies,>11-145759 the ability of prophylactic anticon-
vulsants to prevent first seizures in patients with
brain tumors, and none have demonstrated efficacy.
Four of these studies'®166%61 provide level I evidence.
A meta-analysis of these four studies also revealed
no evidence of an effect on the frequency of first
seizures in patients receiving anticonvulsant prophy-
laxis. In contrast, deleterious interactions with cyto-
toxic drugs and corticosteroids are a major concern,
and the incidence and severity of anticonvulsant side
effects appear to be appreciably higher (20 to 40%) in
brain tumor patients than in the general population
of patients receiving anticonvulsants.®'¢7> This in-
creased incidence is due at least in part to the additive
or synergistic effects of concurrently administered
drugs (especially chemotherapeutic agents) and to the
underlying brain tumor.

Conclusions. Seizures are a common and some-
times devastating complication of brain tumors, and
meticulous attention to their diagnosis and treat-
ment is critical. The available evidence suggests,
however, that prophylactic administration of anti-
convulsant medications does not provide substantial
benefit (i.e., a risk reduction of 26% or more for
seizure-free survival), whereas anticonvulsant-
associated side effects are especially common and
occasionally life-threatening.

Many patients who experienced seizures while re-
ceiving anticonvulsant prophylaxis had subtherapeu-
tic anticonvulsant blood levels. Although this may
provide one explanation for the ineffectiveness of an-
ticonvulsant prophylaxis in some patients, it did not
change the conclusions of the one randomized con-
trolled trial that addressed that issue specifically.'?
In that study, 23% of patients receiving anticonvul-
sant prophylaxis who experienced a seizure had sub-
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Table 4 Ancillary data from anticonvulsant prophylaxis studies in patients with brain tumors

Seizure frequency, n/total (%)

Elective

anticonvulsant use,

Patients with seizures
and subtherapeutic
anticonvulsant levels,

Reference Tumor type Presentation Subsequently n/total (%) n/total (%)
Byrne®” Melanoma 17/80 (21) 21/63 (33) 12/63 (19) —
Hagen™ Melanoma 13/35 (37) 3/22 (14) 19/22 (86) 3/3 (100)
Hung" Metastases — 8/68 (12) 20/68 (29) —
Cohen? Metastases 35/195 (18) 16/160 (10) 64/160 (40) 4/6 (67)
Boarini® Astrocytomas — 22/71 (31) 33/68 (49) 5/7 (71)
Mahaley!! Astrocytomas 41/100 (41) 21/59 (36) 38/59 (64) —
Dent?® Metastases 41/288 (14) 24/247 (10) 64/247 (26) —
North® Meningioma — 4/19 (21) — —
Metastases — 5/13 (38) — —
Glioma — 4/32 (13) — —
Sellar tumor — 1/17 (6) — —
Forsyth'¢ Astrocytomas — 17/40 (43) — 4/11 (36)
Metastases — 9/60 (15) — —
Glantz'® Astrocytomas — 5/11 (45) — 3/13 (23)
Metastases — 17/63 (27) — —
Both 13/91 (14) — — —
Franceschetti® All 65/128 (51) — — 2/3 (66)
Moots™ Astrocytomas 29/65 (45) 10/36 (28) 32/36 (89) 1/10 (10)
Total Astrocytomas 70/165 (42) 79/249 (32) 103/163 (63) —
Metastases 106/598 (18) 103/696 (15) 179/560 (32) —
All 254/982 (26) 187/981 (19) 282/663 (43) 22/53 (42)

therapeutic levels. Reanalysis excluding patients
with subtherapeutic levels still showed no benefit for
anticonvulsant prophylaxis. Moreover, even in the
setting of scrupulously monitored prospective studies
in epileptic patients, subtherapeutic levels are ex-
tremely common, partly because of drug interac-
tions.” Rather than change the implications of these
studies, this high rate of subtherapeutic levels sim-
ply reflects a clinical reality.

The meta-analysis technique itself is not infalli-
ble. Its value depends on the quality of its component
studies.”” A meta-analysis cannot evaluate or correct
for bias in its component studies, and can provide
misleading results if the component studies are very
heterogeneous with respect to patient characteris-
tics, the disease studied, or the intervention. The
studies included in the current meta-analysis were
all prospective, randomized, and controlled—the
most effective strategy for minimizing the risk of
bias and confounding. As described in the Descrip-
tion of process and Results sections, and as summa-
rized in table 2, the studies were evaluated
specifically to ensure good patient homogeneity. For
these reasons, this meta-analysis does provide a reli-
able estimate of the overall lack of effect of anticon-
vulsant prophylaxis in patients with brain tumors.
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Recommendations.

1. In patients with newly diagnosed brain tumors,
anticonvulsant medications are not effective in
preventing first seizures. Because of their lack of
efficacy and their potential side effects, prophylac-
tic anticonvulsants should not be used routinely
in patients with newly diagnosed brain tumors
(standard).

2. In patients with brain tumors who have not had a
seizure, tapering and discontinuing anticonvul-
sants after the first postoperative week is appro-
priate, particularly in those patients who are
medically stable and who are experiencing
anticonvulsant-related side effects (guideline).

Future research. Important clinical questions re-
main to be answered by future studies.

Are other anticonvulsants besides phenytoin, phe-
nobarbital, and valproic acid effective in preventing
first seizures in patients with brain tumors? Pheny-
toin and phenobarbital are the most widely used an-
ticonvulsants for seizure prophylaxis, and 11 of the
12 studies reviewed in this paper employed one or
both of these agents either exclusively or primarily.
One of the 12 studies (a prospective randomized



trial) used valproic acid.'®> These three anticonvul-
sants operate through different molecular mecha-
nisms to prevent seizures, and together represent
three primary mechanisms through which drug-
mediated anticonvulsant effects are thought to be
exerted. Prospective randomized studies would be re-
quired, however, to evaluate definitively the efficacy
of the newer anticonvulsant medications in this
setting.

Are there differences between specific subgroups of
patients with brain tumors with regard to prevention
of first seizures? Some subgroups of patients with
brain tumors (e.g., those with melanoma, hemor-
rhagic lesions, multiple metastases, tumors located
near the Rolandic fissure, slow-growing primary
brain tumors) have a higher risk of developing
seizures.*145678-81 There is no evidence that anticon-
vulsant prophylaxis is more effective in any of these
subgroups than in the population of patients with
brain tumors as a whole, but prospective, random-
ized trials tailored specifically to these subgroups
should be performed.

Does performance of a neurosurgical procedure in-
fluence the need for or the efficacy of prophylactic anti-
convulsants in patients with brain tumors? Most
patients with primary brain tumors, and increasing
numbers of patients with brain metastases, undergo a
neurosurgical procedure (craniotomy or stereotactic bi-
opsy) at the time of brain tumor diagnosis, and are
placed on anticonvulsant medication during the periop-
erative period. Individual studies (including random-
ized clinical trials in patients with brain tumors) have
either found no efficacy of prophylactic anticonvulsants
at any point in the postcraniotomy setting or have
shown a limited duration of benefit (no more than 72
days).'>1661.67 Similarly, a meta-analysis of randomized
clinical trials found no benefit for anticonvulsant pro-
phylaxis in preventing postcraniotomy seizures in pa-
tients without preexisting seizures.’? Prophylactic
anticonvulsants also fail to reduce the frequency of
post-traumatic seizures beyond the first week after
head injury.®*®> However, because of methodological
shortcomings in the pertinent studies, including small
numbers of patients in the brain tumor studies, addi-
tional corroborative studies are warranted.

What recommendations can be made about the
safe operation of motor vehicles in patients with
brain tumors? Driving is a critical concern for pa-
tients, their families, and their physicians, and there
are no data that address specifically the issue of
anticonvulsant prophylaxis and suitability for driv-
ing in patients with brain tumors. Because of their
lack of demonstrated efficacy in preventing first sei-
zures, prophylactic anticonvulsants do not make
driving any safer in patients who have never experi-
enced a seizure. Frequently, neurologic deficits re-
lated to the tumor or its treatment, rather than the
risk of seizures, constitute the primary barrier to
safe operation of a motor vehicle. Legal consider-
ations, which vary by state, will also influence rec-

ommendations regarding driving. Further research
is needed.

Disclaimer. This statement is provided as an ed-
ucational service of the AAN. It is based on an assess-
ment of current scientific and clinical information. It is
not intended to include all possible proper methods of
care for a particular neurologic problem or all legiti-
mate criteria for choosing to use a specific procedure.
Neither is it intended to exclude any reasonable alter-
native methodologies. The AAN recognizes that specific
patient care decisions are the prerogative of the patient
and the physician caring for the patient, based on all of
the circumstances involved.
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Appendix 1

Quality of evidence definitions

Class I: Evidence provided by one or more well-designed ran-
domized, controlled clinical trials, including overviews (meta-
analyses) of such trials

Class II: Evidence provided by one or more well designed ob-
servational studies with concurrent controls such as case—control
or cohort studies

Class III: Evidence provided by expert opinion, case series,
case reports, and studies with nonrandomized historical controls

Strength of recommendations

Standard: A principle for patient management that reflects a
high degree of clinical certainty. Usually this requires class I
evidence that addresses directly the clinical question, or over-
whelming class II evidence when circumstances preclude random-
ized clinical trials.

Guideline: A recommendation for patient management that
reflects moderate clinical certainty. Usually this requires class II
evidence or a strong consensus of class III evidence.

Practice option: A strategy for patient management for which
the clinical utility is uncertain because of inconclusive or conflict-
ing evidence or opinion.

Appendix 2

American Academy of Neurology Quality Standards Subcommittee
members: Gary Franklin, MD, MPH—Co-Chair; Catherine Zahn,
MD—Co-Chair; Milton Alter, MD, PhD; Stephen Ashwal, MD; John
Calverley, MD; Richard Dubinsky, MD; Jacqueline French, MD (fa-
cilitator); Michael Greenberg, MD; Gary Gronseth, MD; Deborah
Hirtz, MD; Robert Miller, MD; and James Stevens, MD.
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