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& What is evidence-based medicine?

Evidence-based medicine is an explicit and formal problem-solving strategy

Clinicians are constantly confronted with clinical problems—such as what is the best way to prevent diabetic foot ulcers or improve the quality of life of a pt with hypopituitarism.

Historically, clinicians found solutions to these problems in manuals, textbooks, or the oral and written traditions of the hospital.

Students would trust their most senior, apparently erudite, or charismatic colleagues because of their ability to understand physiology and its derangements and to apply this knowledge to the problem at hand.

With time and experience, one would hope to obtain this seniority, erudition, or charisma and continue to hand down these traditions to junior colleagues, imparting with authority what was observed, learned, and practiced.

This paradigm of education and practice resulted in wide variation in patterns of practice across institutions (or even across different authorities and their services within an instituition), and patients would experience different outcomes, not all of them optimal.

At the same time, clinicians-scientists conducted and published important clinical research. The results would potentially help decide on the best management strategies leading to the best patient outcomes.

Neither practitioners nor the authorities on whom they relied were equipped with the attitudes and skills to assess the value of these research findings or to judiciously incorporate this evidence into clinical practice, however. Thus, clinical research found suboptimal use. 

In 1998, Bennedbaek and Hegedus conducted identical surveys of thyroidologists in North America and Europe in which they asked experts to describe their management of a solitary thyroid nodule

Case: a 42-year-old white woman is seen in hospital/clinic because of a palpable mass in the left thyroid lobe. It is clinically judged to be a solitary 2 x 3 cm mobile nodule. There is no lymphadenopathy and no symptoms of thyroid dysfunction or anterior neck pain are present. The nodule has been present for 3 months and the patient reports moderate local neck discomfort. There is no family history of thyroid disease and no positive information of previous external irradiation.

The survey showed several differences: 

43% of European and 5% of North American clinicians measured calcitonin levels.

Europeans relied less on fine-needle aspiration biopsy results and obtained more imaging tests; 58% obtained ultrasound and scitigraphy compared with 13% of their North American counterparts.

23% of European thyroidologists chose to excise the thyroid nodule surgically compared with 1% of their American and Canadian colleagues.

There were large variations within North America: 72% to 77% of thyroidologists in Califonia, Michigan, and Canada recommended surveillance for a benign thyroid nodule, whereas 70% of thyroidologists in Illinois recommended treatment with levothyroxine.
Under the traditional model, incorporation of evidence into practice seems to be incomplete, variable from center to center, and lagging behind the research.

10 yrs ago, a group of clinician-educators presented evidence-based medicine as a shift from the traditional model to a new paradigm for problem solving that places a much lower value on authority.

Under this paradigm, decision making requires careful examination of the evidence using a set of formal rules applied in an explicit manner.

It requires the judicious application of research findings in the patient context, a sense of the availability of resources, and an understanding of the values od persons involved in the clinical decision.

From traditional hierarchies to the hierarchy of evidence

What constitutes evidence ? 

Evidence means any empirical observation about the apparent relation between events

This definition means that the thoughtful observations of an experienced diabetologist constitute evidence, as do the observations derived from physiologic experiments and the results of large randomized, clinical trials.
Clinical observations differ from physiologic experiments and randomized trials in that the latter two incorporate the purposeful introduction of safeguards against systematic error.

The single practitioner sees a limited range of patients, and his or her observations are affected by distortions inherent when human beings make intuitive inferences.

One can observe these distortions when one tests a patient for a rare condition recently diagnosed in another patient or when one remembers the patient who benefited from an intervention that had no impact in several other patients whom one does not recall as vividly.

Studies that measure physiologic variables in response to experimental manipulations may not predict treatment effects accurately on the outcomes that are important to patients, such as discomfort, disability, or death.

For instance, animal studies offered physiologic rationale for the clinical use of fluoride to treat osteoporosis by finding that fluoride increased bone formation in animals. Postmenopausal women’s bone mineral density, a predictor of future osteoporotic fractures, also improved with fluoride treatment.

These observations led to the clinical hypothesis that fluoride supplementation , which increases bone formation and bone mineral density, may decrease the risk of fractures in patient with osteoporosis.

Investigators tested this hypothesis in a randomized trial of fluoride supplementation in 202 women with previous osteoporotic fractures, a group at high risk of new fractures. The investigators measured physiologic and patient outcomes. 

After 4 years, patients who received fluoride increased their vertebral bone mineral density by 35% and their hip bone mineral density by 12%. More vertebral and nonvertebral fractures occurred in the intervention than in the control group, however.

In a randomized trial, patients are allocated to treatment or control groups on the basis of chance, a process analogous to a coin flip. As sample size increases, randomization makes it increasingly likely that prognostic factors are balanced between treatment and control groups.

In other words, in the absence of a treatment effect, outcomes in treatment and control groups are more or less the same. Patients, caregivers, and persons who assess outcome may be blind to allocation in a randomized trial, which further decreases the likelihood of a biased estimate effect.

In an observation study, patients are allocated to treatment and control groups on the basis of their preference, their clinician’s preference, or happenstance. Under these circumstances, the treatment and control groups usually have substantial imbalance of prognostic factors. Blinding is not possible. As a result, estimates of treatment benefit based on observational studies that focus on outcomes that are important to patient are also danderous. In many instances, observational studies seem to coincide with the results of randomized trials. It is impossible to know in an individual instance if the results of the observational study represent an accurate estimate, an underestimate, or, more frequently, an overestimate of the true underlying treatment effect.

Many large observational studies suggested that hormone replacement therapy in postmenopausal women reduced their relative risk of coronary death by 35%. In contrast, the results of the first randomized trial of hormone replacement therapy in postmenopausal women at high risk of coronary events showed no benefit.

Although the strength of inference is greater for randomized trials than observational studies, inference is strengthened further if results are consistent in a series of randomized, controlled trials.

For instance, the systematic review of randomized trials of alendronate to prevent osteoporotic fractures highlighted in this issue showed consistent and clinically important improvements in bone mineral density (5% increase in hip BMD and 7% increase in vertebral BMD) and a 50% reduction in the risk of vertebral and nonvertebral fractures.

Clinicians can use the bias-minimizing strategies of randomized, controlled trials to test treatment in their individual patients.

In stable chronic conditions that are unlikely to resolve spontaneously, clinicians can conduct pairs of treatment periods in which patients receive a different treatment in the two periods of each pair, with the order of periods within a pair determined by random allocation and with patient and clinician blinded to the sequence.

The trial continues until there is clear evidence that one of the treatment is better than the other.

Clinicians have found such single-patient randomized trials (n of 1 trials) useful in patients with asthma and COPD.

In endocrinology, their application seems attractive in conditions such as diabetic neuropathy, hypogonadism, and adrenal insufficiency, conditions in which choice of agent (TCA vs anticonvulsants) and dose of agent (testosterone or corticosteroid replacement dose, frequency, and route) dependent in part on individual symptom response. 

Clinicians conducted such an n of 1 trial in a 37-year-old woman with intractable headache and a macroprolactinoma (without evidence of acromegaly). She had a significant improvement in the headache consistently after each of six injections of octreotide but significant worsening after 4 injections of placebo.

Because the treatment order was randomized and the patient (making the efficacy assessments) was unaware of the order in which she received the octreotide or placebo, clinicians were able to draw strong inferences about the effect of octreotide in this woman’s headache.

Evidence-based medicine proposes a hierarchy of evidence from unsystematic clinical observations to n of 1 randomized trials. Evidence from the top of the hierarchy should have greater impact in clinical decisions making than lower level observations.

There are instances in which the benefit of treatment is so clear that evidence from a lower level in the hierarchy is enough to support clinical decisions however: a randomized trial is not needed to determine if patients with type 1 diabetes mellitus treated with insulin yields a better outcome than starvation therapy. Note that there is always evidence, even if it comes from the bottom of the hierarchy. The evidence may be weak-such as the recollections of a more experienced colleagues—but there is always evidence.

Hierarchy of evidence: therapy or prevention

N of 1 randomized trials

Metaanalyses of randomized trials

Randomized controlled trials

Systematic reviews of observational studies

Observational studies

Physiologic studies

Unsystematic clinical observations


A value-laden process in the context of clinical expertise

Knowledge of the best available evidence of treatment is not enough to recommend a particular course of action.

Patient present with different values, expectations, and preferences about their health care. We have met patients who would avoid prescription drugs in favor of “natural” approaches or who, because of their age or poor quality of life, would never accept insulin injections. We also have met patients who, despite advanced age and severe functional impairment, would like everything possible done to prolong their lives.

Among the preferences that clinicians must ascertain is the patient’s desired level of involvement in decision making. Some patients want to participate in the process of determining their optimal management and want to make the final decisions about their care. At the other end of the spectrum are patients who do not want to discuss the alternatives and prefer to leave the final decisions to their caregivers.

One could harm the first group of patients by not informing them fully or by not consulting them fully about management decisions. One could harm the latter group by overwhelming them with information and asking them to make decisions. Health care practitioners must be mindful of the preferred decision-making style of the patient in specific circumstances and be ready to adapt to changes of style along the way.

Application of evidence also must account for the patient’s particular circumstances. For instance, the mentally disabled and institutionalized patient with type 1 diabetes mellitus may not benefit from intensive insulin treatment if the institution cannot organize frequent glucose checks and insulin injections and be prepared to diagnose and treat hypoglycemic episodes.

In summary, evidence-based practices requires clinical expertise, common sense, understanding of the circumstances and values of the patient, and judicious application of the best available evidence.

& Evidence-based endocrinology: finding the current best research evidence for practice in endocrinology

Finding current best evidence for the care of patients and keeping up-to-date with new advances as they become confirmed is challenging.

New medical knowledge is evolving quickly, but most studies lead nowhere or are too preliminary to act on and serve to bury or at least camouflage the few important studies.

Fortunately, evidence-based information services are evolving rapidly, and information technology provides a means for organizing and accessing current best evidence when and where it is needed. Unfortunately, many services currently available-paper based and electronic—promise much more than they deliver. Endocrinologists must be discriminating to tap into current best evidence in an efficient and effective way.

Whether the use of evidence-based information resources is quickly rewarding or time consuming and frustrating depends on several factors that we can control, including which questions we ask, how we ask these questions, which information resources we use, and how skilled we are in applying these resources. 

The evolution of services for finding current best evidence

The foundation of evidence-based health care is the accumulated, currently valid products of basic and applied clinical research. Only information resources that are based on the best available studies merit the term “evidence-based”. During the past two decades, several types of evidence-based information services have been elaborated, including

· Databases of the studies themselves (eg, Medline)

· Syntheses or systematic reviews of the studies (eg, the Cochrane Database of Systematic Reviews [CDSR])

· Synopses of the original studies or reviews (eg, ACP Journal Club)

· Information systems in which studies, syntheses, and synopses are organized around clinical topics (as in Clinical Evidence) or, ultimately, integrated into electronic medical records (as in a computerized decision support system)

This Hierarchy of studies, syntheses, synopses, and systems has been labeled the 4”S” evolution of services for finding current best evidence. 

# Systems

A system for evidence-based clinical endocrinology would summarize concisely all relevant and important research evidence about endocrine problems and would link automatically with a specific patient’s circumstances.

The system would then remind the user, whenever the patient’s medical record was reviewed, of current best evidence, including links to this information in synoptic form (eg, a carefully prepared abstract), with a systematic review available if required, and access to original studies for the practitioner to review needed. These additional layers would be consulted only if the original synopsis was inadequate or if the practitioner required additional details (eg, during training). Such a system would need to be kept up-to-date so that the accumulated research evidence concerning the patient’s problem was immediately at hand.

While we wait the emergence of integrated decision support systems, some less-developed systems are readily available

UpToDate (WWW.uptodate.com) is a leading evidence-based textbook for general 

  internal medicine with a comprehensive section on endocrinology & DM. 

WebMD Scientific American Medicine (formerly Scientific American Medicine, 

  www.samed.com) provides similar degrees of referencing and updating.

Clinical Evidence (www.evidence.org) is a new service from the BMJ Publishing 

  Group with an explicit review process that integrates evidence about intervention   

  and therapy for a broad range of clinical problems-limited for endocrine disorders, 

  covering just some aspects of diabetes and obesity. 

Clinical Evidence and several other resources, including ACP Journal Club, the Cochrane Database of Systematic Reviews, the Database of Abstracts of reviews of Evidence, and Medline, are vaailable for “one stop shopping” on OVID (www.ovid.com) as part of OVID’s Evidence-Based Medicine Reviews, a service to which many institutions subscribe. Many health libraries currently provide proxy server access to these services for staff and students affiliated with their institution so that users can search by computer from home or clinic.

# Synopses

The next best resources is a synopsis of a systematic review or an individual study

ACP journal Club (www.acpjc,org)

Evidence-Based Medicine (www.ebm.bmjjournals.com)

Evidence-Based Obstetrics and Gynecology (www.harcourt-international.com/journals/ebog
The frequency of endocrine studies in these periodicals may not be high enough to make it worthwhile for a practitioner who subspecializes in endocrinology to subscribe, but endocrinologists who are involved in general medical care find them of value.

# Syntheses

When more detail is needed than is provided in a synopsis or no synopsis is at hand, then a database of systematic reviews (“syntheses”) should be sought.. The leading example of such a database is the 

Cochrane Library, available on CD, the Internet (www.updateusa.com/clibip/clib.htm), Aries Knowledge Finder (KF) (www.kfinder.com), and OVID’s EBMR service.

There is a Cochrane metabolic and endocrine disorders group and a Cochrane menstrual disorders and subfertility group, and numerous reviews from these success of the Cochrane Collaboration has stimulated substantial growth in systematic reviews in the medical literature and, if none of the “higher order” sources previously mentioned provides answers, it may be worthwhile to search medline. 

OVID’s EBMR and Aries KF provide one-stop shopping for Cochrane and non-Cochrane systematic reviews. The Cochrane Library also has a large clinical trial database of original studies of interventions. If a synthesis is not available, several individual studies may be found.  

# Studies

These studies can be retrieved on the Web in several ways.

SUMSearch (www.sumsearch.uthscsa.edu), for example, attempts to provide highest quality resources first.

Clinical Queries screen (www.PubMed.gov/Clinical.html) provides detailed search strategies that augment the retrieval of studies that are clinically relevant and sound in the areas of treatment, prognosis, diagnosis, and etiology.

Most of the power can be captured by adding single items to the research: “clinical trial” for studies of therapy; “risk” for studies of etiology; “diagnosis & (pe)” for studies of dianostic tests, and “explode cohort studies” for studies of prognosis.

Google (www.google.com) pull up a product monograph for a new drug or a disease Website in a few seconds-balanced description of the drug’s actions and adverse effects.

ePocrates (www.epocrates.com) alternative for drug information.

Currently, there are many better resources than Medline for clinical practitioners who seek high-quality evidence, but many practitioners still think of Medline first when they go on a quest.

Looking for answer should begin with the most sophisticated resources that are likely to have the answer and should only go to less-integrated, less specialized resources if higher level searches fail.

Clinical Evidence is a good textbook, with six monthly updates, an explicit review process for evidence, and citation of evidence in the summaries in each chapter.

& Problem-based exercises

Problem 1

A 63-year-old woman presents with severe osteoporosis. Despite regular weight-bearing exercise and intake of vitamin D, calcium, and alendronate, she continues to experience vertebral fractures and recently broke her left wrist in a minor fall. She has  a strong family history of breast cancer, and hormonal replacement therapy. Seems relatively contraindicated for this reason. Unfortunately, she developed intolerable adverse effects on raloxifene. You are aware of a recent trial of parathyroid hormone but cannot recall the detail and do not know if parathyroid hormone could be combined with her current therapy or be substituted for it.

A search for evidence begins with a properly formulated quwsation. The elements of the question relevant to this situation include the patient’s features, the intervention of interest and alternatives, and the clinical outcome of most importance.

In keeping with the “4S” structure, we look in Ovid’s Evidence-Based Medicine Reviews for an answer. Searching on the items “parathyroid hormone AND osteoporosis” yield 6 citations—switch to the current Medline database within Ovid and re-run the search.-85 citations-NEJM Neer et a.l

Running the same research in acpjc.org leads immediately to a summary of study along with a commentary-positive result for prevention of vertebral and  nonvertebral fractures among postmenopausal women who had nontruamatic vertebral on entrydaily self-administered injections of 20 ug/d. The commentary indicates that PTH has not yet been approved fro prescription for this indication in the US but seems to be a useful adjunct to antiresorptive treatments, such as alendronate.

FDA drug approvals can be found on the Web http://www.fda.gov/cder/da/da.htm.

Searching on “parathyroid hormone” leads to a document that provides guidance to industry for the development and testing of parathyroid hormone for osteoporosis. Patient information can be obtained by Google (www.google.com) and typing “parathyroid hormone and MedlinePlus: in the search window.

Alternative routes for finding information about a new indication for a treatment can include frequently updated textbooks, such as WebMD’s Scientific American Medicine and UpToDate, more traditional textbooks, such as Harrison’s Textbook of Internal Medicine and Cecil and Loeb could argue that parathyroid hormone is too early in its testing to warrant inclusion in any of these texts because it has not been approved for such use.

Problem 2

You have been meaning to shape up the prevention of foot ulcers in patients with diabetes in your clinic for some time. A 57-year-old man with diabetes for 20 years who has had persistent ulcers on both feet, which led to amputation, spurs you to take action. You vow to set up a screening and management program for foot problems so that you can intervene earlier.

A search in Ovid’s Evidence-based Medicine Reviews, using the terms “diabetes and foot care” yields 12 citations-2 Cochrane reviews, 2 reviews in ACP Journal Club. Showed that various interventions have been tested, with mixed results. Success in preventing foot complications seems best assured by a multifaceted approach with regular foor examinations, in shoe orthotics for patients at risk, and aggressive management of cutaneous lesions. A search on acpjc.org provides a few additional studies, including an intriguing one that shows that although neuropathy may be a leading risk factor for foot problems, patients’ own perceptions of numbness cannot be relied on as a guide to whether neuropathy has set in.

A special book, Evidence-based Diabetes Care, has an excellent, evidence-based chapter on screening for and management of diabetic foot problems. Also includes . a database of abstracts of articles on diabetes on CD-ROM, UpToDate also has a good chapter on diabetic foot care. Clinical Evidence also reviews the evidence concerning diabetes foot care. A Medline search on diabetes mellitus and foot care provides 237 references.

Problem 3

A 57-year-old patient with longstanding Zollinger-Ellison syndrome as part of multiple endocrine neoplasia-type 1 (MEN-1) begins to complain of flushing episodes. His gastrinoma has been managed medically on omeprazole, with minimal symptoms. A 24-hour urinary 5-hydroxy-indoleacetic acid test had normal results. You are aware of the increased risk for carcinoid in patient with hypergastrinemia but are not clear on how to determine whether the patient has developed a gastric carcinoid.

Evidence-based database & general medical textbook are unlikely to be helpful.

An endocrine tumor text might be best, but the slow production cycle of such books often means that they are out of date.Medline search may be the best route to look for evidence concerning incidence and diagnosis. A search in PubMed using the terms “gastrinoma and carcinoid and diagnosis” yields 172 citations. Switching the search to the “clinical queries” screen, using the term “gastrinoma and carcinoid” , clicking the term”diagnosis” and “specificity”-17 citations.

& Summary

1. New medical information is accumulating at an astonishing rate. 

2. It is available in many forms and flavors, and information seekers benefit from being discriminating in searches for answers to clinical problems. 

3. Few problems can be addressed satisfactorily simply by entering some relevant content terms into Medline. Results in a flood of citations with no arrangement according to quality, and the user must determine painstakingly which citations are relevant and clinically useful. 

4. Fortunately, evidence-based information services are catching up with the growth of the medical literature. Such services organize and provide access to the current best evidence at the point of need.

5.”4S” hierarchy of evidence-based resources to help focus a practitioners information  

  seeking strategies, with systems at the highest level of organization, followed by  

  synopses, syntheses, and studies. Practitioners should become familiar with the best 

  access routes for regularly updated services of relevant to their interests and direct 

  their inquires initially to the highest level of organization of information that exists 

  for their interests.

6.Evidence-based resources continue to be created and evolve, so keeping an eye out 

  for new resources and examining their pedigrees according to the “4S” approach 

  permit practitioners to assemble and organize an ever-improving personal 

  evidence-based library for endocrinology.  
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