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A neurologist is evaluating a patient in the office after
the patient reported a 5-minute episode of blindness
of the right eye and clumsiness of the left arm. She
orders a carotid ultrasound that reveals some carotid
plaques, with a �50% stenosis of the right and left
carotid artery. She consults a vascular surgeon, who
recommends immediate right carotid endarterec-
tomy. Before she proceeds, she checks the American
Academy of Neurology (AAN) Web site to see if
there are any relevant practice parameters on ca-
rotid endarterectomy. She discovers that endarter-
ectomy is not recommended for her patient.1

Armed with this definitive information, she dis-
cusses treatment options with the patient and the
surgeon and prescribes antiplatelet therapy, as rec-
ommended in the guideline.

In light of her recent positive experience with
guidelines, she is quick to check the AAN Web site
when seeing her next patient, a child who has a
new diagnosis of absence seizures. Hoping to re-
ceive guidance in selecting the proper first therapy,
she finds a guideline on treatment of the patient
with newly diagnosed seizures.2 The only recom-
mended therapy is lamotrigine (Level B), and she
selects this treatment for her patient. The child
continues to have seizures, so she asks an epilep-
tologist for an opinion. The epileptologist ques-
tions why she did not use ethosuximide, which is
considered first-line therapy for childhood absence
epilepsy.3 She switches the child to ethosuximide,
wondering where she and the guideline went
wrong. These two scenarios illustrate the proper
use and the limitations of guidelines. Guidelines
are often misunderstood relative to their implica-
tions and purpose. As guidelines become an ever-
increasing presence on the healthcare landscape,
for neurologists as well as in other areas of medi-
cine, it is important to explain what AAN guide-
lines are and what they are not.

WHAT THEY ARE An AAN practice parameter is a
comprehensive synthesis of all available evidence per-
tinent to a specific question or set of specific ques-
tions. The Quality Standards Subcommittee (QSS)
and the Technology and Therapeutics Assessment
Subcommittee (TTA) have published over 100
guidelines, otherwise referred to as practice parame-
ters and technology assessments, since the mid-
1990s. These committees consist of AAN members
who are appointed by the President of the AAN for
2-year renewable terms. The term “guideline” may
be used for the products of these committees, but
this term implies introduction of non-evidence-
based consensus opinion, which does not enter into
the development of the AAN’s product. However,
the term “guideline” is so ingrained in the mind of the
treating physician when considering or discussing this
product that it is essentially used interchangeably with
“practice parameter.” Guidelines are very popular prod-
ucts of the AAN, being rated on Academy-sponsored
surveys as the second most important benefit of AAN
membership, after the journal Neurology®. The pub-
lished versions of the parameters are also many of
the top cited articles in Neurology®. These prod-
ucts are similar to those created by other specialty
societies, although other societies may allow more
or less consensus to be used to reach conclusions.
They are also similar to Cochrane reviews, a prod-
uct of the Cochrane collaboration, although the
Cochrane reviews rely heavily on meta-analysis,
which is usually not a part of the AAN process.

AAN practice parameters and technology assess-
ments are systematic. They follow a predefined pro-
cess that is described in detail in the AAN Clinical
Practice Guideline Process Manual4 available at www.
aan.com/go/guidelines/development. The process fol-
lows a predictable sequence beginning with formulating
an answerable clinical question and performing a com-
prehensive literature search to ensure (to the extent pos-
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sible) that all of the pertinent clinical evidence regarding
the question is discovered.

AAN practice parameters and technology assess-
ments are transparent. Transparency is assured by
documenting sufficient detail regarding the process
so that readers can judge for themselves the validity
of the process. For example, the search terms, search
strategies, and databases utilized to find all of the
evidence are specifically identified so that the search
could be reproduced. A broad net is cast to minimize
the chance that important articles might be missed.
Additionally, the reasons for classifying a specific
study in a certain way are detailed in the text or in the
evidence tables. Finally, the assumptions that go into
formulating conclusions and recommendations are
stated. Thus, a reader of an AAN clinical practice
parameter should have a clear idea why the authors
came to the conclusions and recommendations that
they did.

Where the evidence comes from. Most physicians are
familiar with the concept of evidence-based medicine
(EBM). EBM describes the concept of using evidence
from studies published in the medical literature to in-
form clinical practice. In the context of practice guide-
lines and EBM, evidence is narrowly defined. Evidence
in this case primarily refers to studies of outcomes in a
specific patient population with specified diseases who
are undergoing specific interventions. Only published
clinical evidence is considered. Evidence from basic sci-
ence and laboratory studies is not normally cited when
producing a practice parameter. Additionally, unlike
some practice guidelines of other organizations, expert
opinion is excluded from AAN parameters and technol-
ogy assessments.

How the evidence is analyzed. Once the evidence is
found, it is analyzed to determine whether the study
has been designed and executed appropriately to an-
swer the research question. The studies are given a
classification score (I–IV) based upon the rigor of the
study. The studies given a Class I designation have a
relatively low risk of bias, whereas studies given a
Class IV have a relatively high risk. The various char-
acteristics of a study that increase the risk of bias have
all been empirically validated.5 Different classifica-
tion schemes relate to different types of clinical ques-
tions. The most well-developed and most commonly
used scheme is that pertaining to therapeutic ques-
tions (see table in this issue of Neurology®, page
1635). In the scenarios given above, the clinical ques-
tions important to the physician were of a therapeu-
tic nature. Following a formal classification of
evidence, the results of studies are synthesized and
conclusions and recommendations are formed. Rec-
ommendations are also labeled from strong to weak

(Levels A–C) based on the quality of evidence avail-
able to support them (table). A separate designation
is available (Level U) when evidence is insufficient to
make a recommendation.

Selecting authors. AAN practice parameters and tech-
nology assessments are designed to minimize bias.
Indeed, the infrastructure of the guideline develop-
ment process has been specifically designed to mini-
mize the risk that bias will affect a parameter’s
conclusions or recommendations. The committees in
charge of developing practice parameters and tech-
nology assessments carefully select content experts to
form author panels. Scrutiny is given to potential bi-
ases of panel members. Every panel member must
provide a detailed conflict of interest statement,
which includes not only payments from third parties
such as pharmaceutical companies, but also likeli-
hood of bias related to income from practice activi-
ties. Since individuals with this kind of bias may also
have expertise in the area, they are not excluded from
participating in the process, but they may not be the
chair of the writing committee, and their input will be
balanced by individuals with no bias. In a recent article
investigating author panel conflicts, 46 out of 50 guide-
lines evaluated had at least one author who had reported
a conflict, the majority of which were research related.6

Oftentimes, the composition of an author panel is
modified to ensure balance. The conclusions and rec-
ommendations are explicitly labeled to indicate the
strength of evidence upon which they are based. Au-
thors are instructed not to make conclusions or rec-
ommendations that go beyond the evidence, since
even the most well-chosen panel may introduce bias
through consensus and personal opinion.

Oversight. The guideline development process, in-
cluding formation of the author panel, the literature

Table AAN classification of recommendations

A � Established as effective, ineffective, or harmful (or
established as useful/predictive or not
useful/predictive) for the given condition in the
specified population. (Level A rating requires at least
two consistent Class I studies.)*

B � Probably effective, ineffective, or harmful (or probably
useful/predictive or not useful/predictive) for the given
condition in the specified population. (Level B rating
requires at least one Class I study or two consistent
Class II studies.)

C � Possibly effective, ineffective, or harmful (or possibly
useful/predictive or not useful/predictive) for the given
condition in the specified population. (Level C rating
requires at least one Class II study or two consistent
Class III studies.)

U � Data inadequate or conflicting; given current
knowledge, treatment (test, predictor) is unproven.

*In exceptional cases, one convincing Class I study may suf-
fice for an “A” recommendation if 1) all criteria are met, 2)
the magnitude of effect is large (relative rate improved out-
come � 5 and the lower limit of the confidence interval is � 2).
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search, the classification and synthesis of evidence,
and review of all guideline drafts, is supervised by
several levels of the AAN including the QSS and
TTA as well as the Practice Committee. This over-
sight as well as the strict evidence-based methodology
serves to minimize the introduction of bias into the
process. The resultant product represents a distilla-
tion of what is known, and the degree of certainty
with which it is known, in its purest form.

The product. In the example above of the physician
faced with a treatment dilemma on carotid endarter-
ectomy, the guidelines were quickly able to summa-
rize the most rigorous (Class I) studies, leading to a
strong (Level A) recommendation pertaining to her
question. If she had attempted to search the literature
on her own, it would have been very difficult for her
to have quickly reached the same conclusions. The
amount of literature on the subject is vast and vari-
able, including methodologically sound as well as
flawed studies. Without methodologic expertise, she
would have been hard pressed to differentiate be-
tween the two. In addition, the availability of a
guideline hopefully raises consciousness of the clini-
cal issue and increases awareness of strong studies in a
given area.

WHAT THEY ARE NOT Practice parameters and
technology assessments are not definitive. Despite
their methodologic rigor, and as exemplified by the
example of the child with absence seizures previously
mentioned, practice parameters are sometimes inca-
pable of answering even the simplest of clinical ques-
tions. This can happen for a number of reasons, one
of the most common being that the evidence sur-
rounding a question is incomplete, or that the studies
that were performed lack generalizability. Some of
the issues that physicians need to consider when
seeking guidance from AAN practice parameters and
technology assessments are delineated below.

Strength of the evidence. Evidence is graded as being
relatively weak or strong (as indicated by its class des-
ignation). Even the strongest evidence (Class I),
however, is not definitive. It is conceivable that a
subsequent large, well-designed study might demon-
strate a benefit of carotid endarterectomy in patients
with �50% stenosis. The Level A recommendation
merely indicates that this would be unlikely—but it
is possible.

Generalizability. The available evidence often has
limited generalizability. Patients who are included
in randomized control trials, doses of medications
that are used, or the outcomes that are used to
measure the effect of an intervention are not nec-
essarily the most appropriate and the most reflec-

tive of common clinical practice. Thus, even
studies judged to have a low risk of bias may have
minimal applicability to practice if the patients in-
cluded are somewhat atypical, the interventions
given are unique, or the outcome measures are not
clinically relevant. The guideline process, of
course, is limited by the availability of generaliz-
able studies with a low risk of bias. Often, clinical
trials are performed at highly specialized centers
that attract the most severely afflicted patients. It
does not necessarily follow that a patient with less
advanced disease would respond in the same man-
ner. Moreover, each patient may have specific
characteristics (gender, age, concomitant condi-
tions) that would make one treatment preferable
over another. In any study, there are responders
and nonresponders who may or may not differ in
important ways. These nuances cannot be studied
in larger randomized trials that lead to strong rec-
ommendations because one cannot randomize
enough patients in each subgroup. Oftentimes,
studies of these nuances are based on observational
or small studies, resulting in conclusions and rec-
ommendations that are based on low level, weak
evidence which, although possibly correct, cannot
be definitive. A guideline may not adequately ad-
dress a specific patient with specific characteristics.
For instance, an experienced clinician faced with a
patient with �50% stenosis, but in the setting of
recurrent TIAs and an ulcerated plaque and aspi-
rin failure, might opt for surgery despite a high
level recommendation to the contrary.

Specificity of the question. A clinical trial can only
answer the question it has been designed to answer.
Clinicians want therapeutic studies to answer a very
specific question: Is treatment option A better than
treatment option B for the patient in front of them?
No clinical trial can answer that question. Rather,
clinical trials are designed to answer the question: On
average, is treatment option A better than treatment
option B for the patients included in the trial, in the
manner treatments were used in the trial, and for
the outcomes assessed in the trial? For example, if the
endpoints in the trial addressed 3-month outcomes,
but your patient is interested in long-term outcomes,
the trial results may not be applicable. Similarly, a
trial of a therapeutic agent that enrolled 300 patients
is unlikely to include outcomes relevant to even the
most common serious idiosyncratic events, nor
would it address, for example, teratogenicity as an
endpoint. If these issues are important in making
treatment decisions, they must be considered along-
side the recommendation that the treatment has been
proven to be well tolerated and effective (the usual
outcome measures). These examples again demon-
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strate why a clinical trial can never select “best ther-
apy” for a specific patient and why the results of
clinical trials need to be cautiously applied to indi-
vidual patients.

When there is limited evidence. Absence of evidence
of effectiveness is not evidence of the absence of
effectiveness. In the example of the physician se-
lecting treatment for a patient with absence epi-
lepsy, the fact that no definitive study has been
performed for most antiepileptic drugs (including
ethosuximide) does not mean that those therapies
are ineffective. The only evidence that should be
interpreted as a recommendation not to use a ther-
apy would derive from a well-designed and suffi-
ciently powered study that demonstrated the
treatment to be ineffective or harmful. Many stan-
dard therapies (e.g., ethosuximide for absence sei-
zures, pyridostigmine for myasthenia gravis) have
never been studied in high-quality randomized tri-
als. For these therapies, and many others, the evi-
dence is insufficient to support even a weak
recommendation (Level U in AAN terminology)
yet most neurologists would attest to their effec-
tiveness. Under such circumstances, some insurers
(and even naı̈ve physicians) have used this lack of
evidence to state that the absence of evidence is
evidence that the intervention of interest is not
effective. This is clearly a distortion of the guide-
lines and is an example of misinterpretation of in-
complete evidence. The neurologist selecting
therapy for her patient with absence seizures fell
into this trap. When many treatments are avail-
able, and most have not been studied, the guide-
line will be less helpful in selecting best therapy.

Guidelines can tell you whether to use a ther-
apy, but they are not very good at determining
how to use a therapy. In many cases the titration
scheme, dose selection, and other parameters of
use are determined by early clinical trials, which
may be performed before optimal strategies are
known. For example, the definitive studies of topi-
ramate in newly diagnosed epilepsy demonstrated
the efficacy of 400 mg/day. Other doses were not
tested. The conclusion can be made that 400 mg/
day is an efficacious dose, but not that it is the
ideal dose. Studies of other doses would be re-
quired to decide on the optimal dose. In fact, most
clinicians would find this dose too high and likely
to be poorly tolerated.

Guidelines are just suggestions. AAN practice pa-
rameters and technology assessments are not
meant to be prescriptive. As a consequence of the
fact that guidelines are never completely defini-
tive, the recommendations that flow from the sys-

tematic review of the literature are never absolute.
All practice guidelines are accompanied by a dis-
claimer acknowledging this fact. Thus, it is ac-
knowledged that recommendations that are given
a strength recommendation of Level A, the highest
possible level, may not be appropriate for certain
situations. Unfortunately, some readers of guide-
lines choose to interpret the recommendations as
being prescriptive. Based upon the limitations of
generalizability as well as the limitations of the
quality of the evidence itself, this is clearly inap-
propriate and is so stated in the guidelines. In the
past, parameters and technology assessments have
been used as evidence in medical-legal cases.
Again, this is an overinterpretation of “recommen-
dations” as “rules.” Such uses are in general inap-
propriate and certainly not intended by the AAN.

Although the guidelines are a comprehensive re-
view of the evidence relative to specific questions,
they are not comprehensive reviews of a specific topic
and are not designed to deal with all aspects of the
care and treatment of patients with a particular dis-
ease. Rather, their focus is to answer with evidence
very specific and sometimes controversial clinical ques-
tions. For example, Bell’s palsy is a broad topic with
many therapeutic and diagnostic questions, but the
practice parameter focused on therapy only.7 Similarly,
the practice parameter on myasthenia gravis dealt solely
with the effectiveness of thymectomy,8 and a recent ep-
ilepsy diagnostic parameter focused only on the patient
with a single unprovoked seizure.9 As noted above,
there are many other venues and publications that do
comprehensively review topics. Many of these are pub-
lished by the AAN in the Continuum series: Lifelong
Learning in Neurology®.

Practice parameters/technology assessments vs consen-
sus statements. AAN practice parameters and tech-
nology assessments are not consensus-based opinion
statements of the experts forming the author panel.
Although content experts are often recruited to form
the author panel, the conclusions and recommenda-
tions are driven by the evidence. The inclusion of
experts on the panel with knowledge of the topic at
hand is often useful in formulating the questions,
validating the completeness of the literature, and in-
terpreting the results of some studies. Fundamen-
tally, however, their content expertise does not
change the nature of the conclusions or recommen-
dations. Expert-based recommendations are explic-
itly prohibited from AAN practice parameters and
technology assessments to clearly separate these
opinions from evidence. This is not at all to say
that such expert opinion is without value. Indeed,
our clinician searching for guidance in selecting
therapy for her absence patient would be well ad-
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vised to refer to the many expert-based consensus
statements on the topic.

Clinical context. In June 2007, the AAN Board of
Directors approved the use of “Clinical Context” in
AAN clinical practice guidelines. The first clinical
practice guideline to use this is the guideline written
by Thurman et al. in February 2008.10 Thus, in AAN
practice parameters and technology assessments pub-
lished since then, many of the limitations described
above are highlighted, where appropriate, in the
“Clinical Context” sections. Readers should not ex-
pect these sections to include consensus opinions
that reach beyond the evidence. However, they will
be warned when the data set is incomplete, or when
there are issues of generalizability.

WHY YOU SHOULD CARE Given the limitations
of practice guidelines enumerated above, why are
they useful? In the past, a physician could rely on his
or her own personal knowledge and expertise when
making a treatment decision. In more recent times,
the vastness of medical information has made this
much more difficult. And, even if a physician was
able to review the entirety of literature in a given
topic area, the variable quality of studies would be a
major obstacle in reaching sound conclusions. Thus,
there is a need for the guideline process, by which the
literature is comprehensively compiled, and each
study is critically evaluated to ensure that appropriate
conclusions can be drawn. One of the most impor-
tant and useful aspects of guideline development is
the rating of research studies. Can this research study
actually answer the question it set out to ask with a
high degree of certainty? The more well-designed
studies that reach similar conclusions, the more likely
it is that the conclusion is true.

The recent enthusiasm for evidence-based guide-
lines has led to the impression that they can replace
physician experience and expert opinion. Evidence-
based methods should not be viewed as minimizing
the usefulness of the non-evidence-based means cli-
nicians use in making decisions. Physician experience
and judgment, as well as the informed opinion of
experts, are all useful sources of knowledge for the
practicing clinician. The fact that these are not based
upon formalized evidence assessments does not mean
they are not of value. However, it could be argued
that the value of every opinion-based review could be
improved if a formalized review of existing evidence
was included.

Knowledge derived from evidence needs to be
viewed as one pillar, not the sole pillar, that supports

clinical decisions. Other pillars include knowledge of
established neurologic principles and informed clini-
cal judgment. From this perspective, evidence-based
guidelines can be seen as an additional tool, not the
only tool, in the clinicians’ armamentarium to help
them make decisions to help their patients. There
can be no doubt that before making any decision, a
clinician should be aware of what applicable evidence
exists. Fundamentally, this is what guidelines are for.
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