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There is both an informal and formal interpretation of Evidence-Based Medicine (EBM).  The informal interpretation heavily emphasizes use of Randomized Controlled Trials and derivative treatment guidelines, and uses some concepts from the Evidenced-Based Literature.  It tends to apply the concepts in a rigid, inflexible manner, is more “rule based” than “principle based,” and does not necessarily use rigorous criteria in the evaluation of appropriateness of primary studies.

The more formal interpretation is a particular theoretical framework and methodology that also emphasizes use of the primary  medical literature, but utilizes concepts from statistics and research design as well.  The major difference between the informal and formal approaches is that the latter attempts to apply EBM principles a systematic fashion intended to more accurately assess the appropriateness of the primary literature for any particular clinical situation.  It does not reject information from textbooks, anecdotal evidence, or authority, but instead attempts to apply the best source (or sources) of information for any particular clinical question.

Much of the criticism of evidence-based medicine can be traced to ambiguity or outright misuse of the term “evidence-based medicine” or over-reliance on the informal interpretation.  This course will teach the formal interpretation of Evidence Based Medicine.  This module defines EBM, introduces some of its philosophy and methods, and highlights some of the differences between the formal and informal interpretations.

The article below critiques EBM practice specifically within the field of psychiatry.  As you read through the article, consider if the authors are applying a formal or informal approach to EBM and consider what some of their underlying assumptions are. 


Evidence-based medicine (EBM) is rapidly becoming the norm. It is taught in medical schools and is encouraged by both government agencies and insurance plan providers. Yet, there is little proof that this model can be adapted to fit psychiatry.

EBM supposedly allows the clinician to offer the most effective treatment for each patient.1,2 This goal is laudable, but the model is not appropriate for psychiatry because precise and stable diagnostic criteria are lacking in our specialty. Treatment outcomes in psychiatry are not defined by remission or cure. Instead, fractional reductions in the number and severity of symptoms are accepted, as measured by rating scale scores. Evidence-based psychiatry (EBP) is an untested hypothesis; for this theory to be either useful or valid, 3 basic assumptions must be examined.



• Is the diagnostic system valid?
• Are the data from clinical trials assessing efficacy and safety sound?
• Are the conclusions in a form that can be applied in clinical practice?

Definitions
The paradigms that define EBM (and EBP) are based on data in published clinical studies. Each study is assessed according to the methods used to collect the data and a value placed (by the reviewer) on its quality. EBM uses 3 types of evidence3:

• Grade A: Randomized clinical trials, homogeneous populations, placebo-controlled.
• Grade B: Randomized clinical trials, heterogeneous populations, not placebo-controlled.
• Grade C: Observational studies, case collections, open clinical trials.

The strength of the evidence decreases from Grade A to Grade C, with more weight given to Grade A than to Grade C studies.


The diagnostic system
The DSM represents diagnostic groupings developed through discussion and consultation. These groupings are not based on experimental evidence. The manner in which the DSM creates diagnoses assumes that psychiatric illnesses can be divided into separate categories and that each illness is unique. The process is circular. It begins by assuming that discrete categories exist and produces a document that divides psychiatric illness into discrete categories.

The illnesses in the DSM are delineated by phenotypic features, with a contribution from the patient's recall of the course of the illness. The separation of classes based on these criteria is, by its nature, imprecise. Although these criteria are intended to separate clinical entities, their descriptions are overlapping. The judgments introduced by the clinician's need to decide which of several conditions best meets the diagnostic criteria are subjective, putting the system in doubt. It is not surprising that overlaps are common.

Major psychiatric disorders overlap
The committee-driven DSM classification divides psychiatric diseases into discrete entities based on cross-sectional symptoms and signs. These disorders exist as syndromes and not as specific illnesses. Psychosis, for example, may result from drug toxicity, neurological illness, trauma, or as a feature of delusional depression and isolated delusional states. The genetic predispositions for schizophrenia and affective illness overlap.4,5 Kendall6 has demonstrated that most patients have characteristics of both groups and that our diagnostic concepts are based on the extremes of what is better visualized as a continuum.

EBP relies on categories that call for specified algorithms for treatment.7 However, in clinical practice the emphasis is not on treating syndromes or diseases but on applying empirically derived prescriptions for symptoms and symptom complexes. Psychiatry lacks antischizophrenia, antidepression, or antianxiety disorder medications. What exist are medications that symptomatically treat psychosis, depressed mood, and anxiety. The severity and associations of the symptoms vary greatly depending on genetic traits, environmental influences, and duration. The genetic traits are particularly subtle; the substitution of a single nucleic acid markedly alters symptoms.8-10 Variations in genetic polymorphism influence phenotypic presentations of illnesses over a spectrum of clinical syndromes. It is difficult to reconcile these observations with the current diagnostic system's separation of these conditions into distinct categories and subcategories.

Several conditions exhibit such high rates of comorbidity that one must be skeptical of the idea that we are dealing with discrete entities. The overlap between attention-deficit disorder (ADD), oppositional defiant disorder, and conduct disorder is an example.11-13 Separating these syndromes into distinct entities obscures the possibility that they may be expressions of a single genotype. This is also the case with obsessive-compulsive disorder (OCD), generalized anxiety disorder, panic disorder, and major depressive disorder, in which patients may display symptoms of each condition, with the dominant symptom changing with time and circumstance.14-17

This relationship frequently causes problems when the nosological diagnosis obscures the possibility of a common biological substrate. A common example of this occurs in patients with OCD in whom manic symp- toms develop when they are taking antidepressants.18

If a nosological approach were reliable, we would expect greater homogeneity in treatment response. That is, if depressive mood disorders were a single entity, we would expect that a single treatment agent would be effective in all or almost all patients who receive this diagnosis. Such uniformity of diagnosis and treatment response is expected, for example, in bacterial infections and in diabetes. However, this is not the case in psychiatric disorders. Lacking effective predictors or tests, the clinician searches for clues for treatment selection in personal and family history or engages in multiple drug trials, augmentation strategies, and polypharmacy.

Syndromes that are separated by DSM criteria as single entities often respond to the same pharmacological therapies. OCD, panic disorder, generalized anxiety disorder, and depressive disorder respond to SSRI agents. Schizophrenia, bipolar disorder, tox-ic psychosis, and major depressive disorder with psychosis respond to atypical antipsychotic agents. Are we to assume that the treatment agents have very broad effects, and that they are effective for different disorders? Or should we assume that the different disorders have a common biological underpinning that responds to the singular effects of specific medications? Either assumption casts doubt on the present diagnostic schema.

Similarly, diagnostic categories are added or deleted in each iteration of the classification based on fashion and political correctness. Examples include the rejection of homosexuality, unipolar mania, and melancholia, and the addition of caffeine and nicotine addiction. When fashion, rather than scientific evidence, dictates diagnoses, the entire system should be questioned.


DSM categories
The DSM categorizes illnesses into discrete entities, using 5 axes to assign severity and plausible cause. Axis I is a description of the presumed clinical disorder. Many conditions share comorbidities of 70% to 90% (eg, ADD, oppositional defiant disorder, conduct disorder, and antisocial personality disorder), thus blurring diagnostic boundaries. Conditions change from one form to another depending on when the patient is seen (eg, OCD, generalized anxiety disorder, panic disorder, atypical affective disorder).

Because physicians are limited to a few tests to define a disorder (serology for syphilis, blood glucose for diabetes, and neuroimaging for dementias come to mind), the diagnosis takes on the hallmarks of a Rorschach projective test, based on the judgment and experience of the observer.

Conversely, when psychiatrists use a system based on a checklist of symptoms, disorders that are etiologically related are viewed as different. Tucker[19] gives the example of Huntington disease, a condition in which the cause is well defined but the expressions of the illness meet the criteria for dementia, psychosis, depression, and antisocial personality disorder.

Data validity
EBM places heavy emphasis on the results of large, multisite, double-blind studies. This being the case, it is important to know where and how these studies are conducted.

For the most part, studies are commissioned by industry consultants and are conducted either at institutions that do clinical trials for profit or at academic institutions where such studies are considered of low merit and the actual data collection is done by nurses, social workers, or narrowly trained raters with no clinical experience. Participants are often enrolled from databases of patients who have participated in previous studies or who are "borrowed" from clinics. It is not uncommon for patients to participate in multiple studies. Participants become "professional" research patients who take part in several studies to collect the stipend. These populations are not representative of the patients in clinical psychiatric practices.

Assuming the best of circumstances--that is, the participants represent a cross-section of patients with a defined psychiatric illness--the validity of double-blind, placebo-controlled evidence must still be assessed. Ideally, neither the patient nor the investigator should be able to distinguish the active substance from placebo; however, numerous experiments show that the "blind" condition is easily broken.

In studies of antidepressants, physicians correctly distinguished the active drug in 73% to 89% of cases, and patients correctly distinguished the treatments 64% to 75% of the time. In crossover studies, physicians successfully identified the active drug 100% of the time and patients were correct 93% of the time.[20]

The failure to report negative findings is most egregious in assessing efficacy. In addition to the reluctance of editors of journals to publish negative findings, industry project managers "seal" negative results and neither file the data with the FDA nor allow the investigators to report the results.[21] For every study of a psychotropic drug that reports positive results, there are often 4 to 8 unpublished studies that fail to show superiority to placebo.[22] This "file-drawer phenomenon" explains, in part, why drug company-supported research is 4 times as likely to produce a positive response as studies from other sources.[23] If the results of the studies that did not show positive results were reported, it is conceivable that they would alter the conclusions of the meta-analysis.7

Newer agents that may be patented are preferentially studied, diluting evidence that supports the effectiveness of older treatments and encouraging the wider use of newer and more expensive treatments.[24]

Dosage problem
Clinical trials underestimate the effective dose of medications; they may also overestimate, but this is unusual. The "evidence" is then used by insurance companies and government agencies to accept or reject claims for payment for the higher doses often needed in clinical practice, depriving patients of adequate treatment. The Table illustrates the differences between the originally suggested doses of atypical antipsychotics and what are now accepted as the actual clinical doses.[25]

Application to clinical practice
It takes considerable time for a clinical observation to be validated by a large-scale study.[2,26] In practice, a medication is first approved for marketing as an effective treatment for one entity and then clinical observations reveal that it has other uses. If we assume that it will generally take up to 4 years for a clinical trial to be designed and executed, EBM will always be several years behind clinical practice. If the standard of clinical practice is limited to evidence-based studies, practitioners will be reluctant to attempt novel treatments or to vary dosing regimens. The evaluation process reduces innovation.

EBM is favored by insurance companies and national health services.[27,28] This method is, by its very nature, conservative, and it promotes the use of lower doses of medication and discourages polypharmacy. Such restrictions and standards reduce costs, but they also reduce effective treatments. The problem is compounded when we consider that EBM criteria are commonly offered as the basis for malpractice litigation.

Conclusion
Critics of present practices call for narrow diagnostic criteria in patient selection, better monitoring of the patients selected for studies, longer periods of study, and better criteria for outcome. Some relatively simple measures that would be helpful are monitoring the participants by their social security numbers (to minimize the use of "professional patients"), tracking placebo response percentages, and ensuring better reporting of adverse events. The common practice of competitive enrollment, which encourages research sites to enroll as many patients as possible, should be discouraged because it magnifies the contributions made by specific research installations and skews results even further.

EBP is a system that is based on unreliable data. Its unreliability results from an imprecise and poorly founded diagnostic system, inaccurate data collection, and obfuscation of experience by the pharmaceutical industry and compliant academic leaders. Whatever the reasons, the drive to adopt EBP as a standard of practice is best discouraged.


Informal: outcomes must be rigidly defined as either a success or failure.  Incremental improvement is not accepted.





Formal: EBM considers any type of outcome.  Some of the statistical measures taught in introductory EBM courses do “dichotomize” data into a success or failure.  But (1) these are not the only statistical measures available; and (2) the dividing line between “success” or “failure” is often based on a particular point within a continuous range of outcomes. 











Informal approach: This hints at the use of treatment algorithms which require clear, mutually-exclive criteria to determine the appropriate “branch” to follow.





Formal: In fact, EBM considers individualized patient care, not just diagnoses.  Comorbidities and symptoms are important to when defining the clinical context.  





See “PICO” below.





These 3 assumptions are analogous to the 3 “critical appraisal” steps of the “EBM Process.”   See “Critical appraisal” and “EBM Process” below.





The first half of this paper deals with problems with the DSM Diagnostic system.  





Informal: It assumes that clear diagnostic criteria are necessary for application of EBM, which suggests that the authors are equating EBM with algorithmic or rigid approaches to clinical practice. 





Formal: Any outcome of interest can be evaluated through the EBM Process.  Treatment algorithms are considered one form of evidence, but neither the sole nor preferred form of evidence.  Critical Appraisal of treatment algorithms can help determine their appropriateness for a given situation.





Informal: “Heavy emphasis” on large, multi-site, double-blind studies





Formal: Randomized Controlled Trials are considered one of the “highest” forms of evidence.  But the Hierarchy of Evidence is not absolute and cannot be applied rigidly without consideration of the study quality and how well the study population matches any particular patient.





See “Hierarchy of Evidence.”





Informal: Direct application of study findings to any patient.





Formal: Determining the similarity between your patient, and the patients evaluated in a the study, is a key component of the EBM Process.





See PICO, EBM Process, and Critical Appraisal.





Informal: Randomized Controlled Trials are either accepted or rejected in whole.  Blinding is not perfect and therefore it is rejected outright.





Formal: Inadequate blinding can bias study results.  That’s why EBM considers 4 different levels of blinding as ways of  assessing the quality of blinding in any particular study.





Informal: The literature cannot be trusted because of publication bias.





Formal: Publication bias is a risk, but there are specific ways to check for publication bias.  None are perfect, but they can help you  determine how to weigh empiracle evidence against other considerations such as patient preference and clinical experience.





This is absolutely true.  But it is due to the failure of insurance companies and government agencies to apply EBM principles.  Not a failure of the EBM principles themselves.





These 3rd-party payors will sometimes label these practices as “EBM,” but this is the informal, rigid approach rather than an informed, formal approach.





Informal: This assumes that “clinical practice” is both always correct and that it is a homogenous, uniform approach.





Formal: Clinical practice is more realistically a mix of traditional practice that is out of date, new innovations that are not effective, and innovations that are effective.  Telling which is which is one of the reaons studies are done.





Notice the implicit (but incorrect) equivalence between “clinical trial” and “EBM” in the sentence structure.





Informal: Rigid adherence to treatment guidelines and protocols is favored by these 3rd party payors—not EBM.





Formal: Even though the above practices are sometimes labeled as “EBM,” this course will show you why this is an informal and uninformed label.  EBM actually advocates for the opposite: deliberate, intentional integration of evidence, patient preference, and clinical expertise.





Conclusion: 


All of these points, raised as reasons to shun EBM, are actually reasons that EBM is needed! 





 The “critical appraisal” step of the EBM process is intended to help distinguish those studies with rigorous methodology from those studies more likely to suffer from threats to internal and external validity.





In short, the Levine & Fink article, intended to discourage EBM, actually advocates for it’s use!  If in the article, the phrase “Evidence Based Medicine” were replaced  with the phrase “uncritical acceptance and rigid reliance upon treatment algorithms and Randomized Controlled Trials,” then perhaps the article would serve its intended goals.





 Instead, it reflects the unfortunate and all-too-common “informal” interpretation of EBM which equates it with rigid adherence to treatment algorithms and uncritical acceptance of any study labeled a “Randomized Controlled Trials.”





In future modules we will cover specific criteria than can be used to avoid this informal approach.





…All of this is very interesting, but has nothing at all to do with EBM…





…All of this is very interesting, but has nothing at all to do with EBM…
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