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EVIDENCE-BASED MEDICINE CONCEPTS
The term “evidence-based medicine” (EBM) and associated concepts were first
advanced by a group at McMaster University Health Sciences Centre in Canada and
published in the early 1990s.1-5 The underlying concepts, however, are not new. Root-
ed in clinical epidemiology, EBM reflects a movement to establish clinical medicine
as a verifiable scientific activity.6 The concepts of EBM have also been discussed in sev-
eral disciplines of veterinary medicine.3,7,8

A commonly used definition of EBM states that “EBM is the integration of best
research evidence with clinical expertise and patient values.”2 Best research evidence
means clinically relevant research, especially from patient-centered clinical trials. Clin-
ical expertise refers to the ability to use clinical skills and past experience to rapidly
identify each patient’s unique health state and diagnosis, the patient’s individual risk,
and the benefits of potential interventions.

Patient values include the
unique preferences, concerns,
and expectations each human
patient brings to a clinical
encounter and which must
be integrated into clinical
decisions to best serve the
patient. In the case of ani-
mals, the concept of “patient
values” must be extended to
include the unique prefer-
ences, concerns, and expecta-
tions of the animal owner.
The term “evidence-based
clinical nutrition” attempts
to integrate medical and
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Key Points

■ Evidence-based clinical nutrition attempts to integrate medical
and nutritional research with clinical practice in the most
efficient manner.

■ Good decisions are reached through the integration of clinical
expertise, research evidence, and owner/patient preferences.

■ Implementing evidence-based medicine in your practice can
improve the effectiveness of diagnostic, therapeutic, and
nutritional interventions, resulting in better patient outcomes.

■ High-quality evidence such as systematic reviews and
randomized, controlled clinical trials is the most reliable
predictor of results likely to be seen in clinical practice.

■ Nutritional management often has equal or better evidence for
its use compared to more traditional modes of therapy.



nutritional research with clinical practice in the most effi-
cient manner.

A conceptual model for evidence-based clinical decisions
is outlined in Figure 1. The model shows that the best evi-
dence-based clinical decisions are made when clinical
expertise, research evidence, and animal owner or patient
preferences overlap. This model can be easily adapted to
veterinary clinical nutrition in which assessment of the ani-
mal, food, and feeding method leads to a comprehensive
feeding plan10 based on current best evidence.

The challenge of integrating individual clinical
expertise with current best evidence from medical and
nutritional research is complex. Veterinarians usually
seek to base their decisions on the best evidence avail-
able. This evidence often represents extrapolations of
pathophysiological principles, studies in other species,
and logic rather than established facts based on data
derived from patients in clinical trials.11 The advent and
proliferation of randomized, controlled clinical trials
have led to an increase in the quantity and quality of
clinically valid evidence. When possible, veterinarians
should use information derived from systematic, rigor-
ous, controlled clinical studies to make diagnostic and
treatment decisions.

RULES OF EVIDENCE
Scientific evidence is the product of well-designed and
well-controlled research investigations. A single research
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A Conceptual Model for Evidence-Based
Clinical Decisions

Figure 1: The best clinical decisions are made when clinical expertise,
high-quality research evidence, and owner/patient preferences overlap.
(Adapted from reference 9.)
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The Evidence Pyramid

Figure 2: It is important for veterinarians to identify, evaluate, and apply
the most relevant evidence in making therapeutic decisions. The above
pyramid illustrates the various sources of information available to aid vet-
erinarians in the decision-making process. As a general rule, the quality of
evidence increases as it nears the top of the pyramid. Strong evidence
such as randomized, controlled, patient-centered clinical trials are the
most reliable predictors of results likely to be seen in clinical practice.
(Adapted from reference 12.)

study does not constitute “the evidence” but rather con-
tributes to a body of knowledge that has been derived
from multiple studies investigating the same area.
Unfortunately, there is neither a central repository for
clinical nutrition information nor one system for estab-
lishing quality evidence. 

Traditional sources of evidence include printed materials
such as textbooks, personal journal collections, conference
proceedings, and clinical guidelines. Much of this evidence
is not based on well-conducted clinical studies in the target
species. Many clinical and nutritional interventions are
used because the basic pathophysiologic rationale makes
sense, even though true clinical outcome data are lacking to
show a positive effect. 

Sources regarded as strong evidence include random-
ized controlled clinical trials or systematic reviews of more
than one trial (meta-analysis). These are followed respec-
tively by epidemiological studies (cohort studies, case-
control studies), models of disease, and case series. The
hierarchy of evidence is based on the notion of causation
and the need to control bias (Figure 2).

APPLYING EVIDENCE 
TO THE INDIVIDUAL PATIENT
When clinical trial data are available, the following guide-
lines can be used to decide the applicability of evidence to
nutritionally manage an individual patient:13-15



■ Were outcomes of the study clinically relevant?
■ Are there patient differences or potential drug-nutri-

ent interactions that may alter the treatment
response?

■ Are there differences in the nutrient profile of the
food or supplement that may alter the treatment
process?

■ Is the food or supplement readily available and eco-
nomically feasible?

■ Is the nutritional intervention feasible in the animal
owner’s setting?

■ What are the patient’s likely benefits and harms from
nutritional management options?

■ How will the animal owner’s values or patient’s pref-
erences influence the decision regarding nutritional
management?

■ Does the patient have comorbid conditions that sig-
nificantly alter the potential benefits and risks of
nutritional management?

Clinical practice guidelines are designed to improve
patient outcomes; they are the translation – the imple-
mentation – of evidence-based medicine into actionable
best practices.16 Such guidelines, if they represent the
highest quality evidence, can improve the effectiveness
of diagnostic, therapeutic, and nutritional interventions.
Adopting veterinary clinical practice guidelines that
include elements of EBM and clinical nutrition, and
adapting them to each patient will likely improve
patient outcomes.

SUMMARY
Finding and utilizing the best evidence available may
sometimes prove a difficult task. When possible, veteri-
narians should use information derived from systematic,
rigorous, controlled nutritional studies conducted in a
clinical or research animal colony setting with animals
of the target species. Fortunately, nutritional manage-
ment often has equal or better evidence for its use com-
pared to more traditional modes of therapy.
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Application of Evidence-Based Clinical 
Nutrition to Case Management
A 10-year-old neutered male shih tzu is examined as part of rou-
tine health maintenance. Body weight is 7.5 kg (16.5 lb) with a
typical body condition score (3 on a 5-point scale). The owners
report a recent increase in water consumption and frequency of
urination. Results of physical examination are unremarkable,
except for mild periodontal disease. Laboratory tests are per-
formed, including a hemogram, urinalysis, and serum biochemical
analysis.Azotemia is detected, with an increase in serum creatinine
concentration (2.5 mg/dl; reference range, 0.4 to 1.8 mg/dl) and
urine specific gravity of 1.018. Results of other laboratory variables
are within reference ranges. Subsequent microbial culture of a
urine sample yields negative results and virtually eliminates the
possibility of a urinary tract infection. The tentative diagnosis is
naturally developing chronic renal failure. As the attending veteri-
narian, you must answer the following question: For dogs with
early renal failure, does dietary management delay the onset of
uremic crises, reduce the risk of future uremic crises, improve qual-
ity of life, or delay death?

A literature search reveals a randomized, controlled clinical
study that evaluated the effect of dietary modification for treat-
ment of dogs with naturally developing chronic renal failure.17,18

Analysis of results of that study indicated that a food formulated
for dogs with renal conditions had a beneficial effect regarding
uremic crises and mortality rate in dogs with mild to moderate nat-
urally developing chronic renal failure, compared with results for
an adult maintenance food. Dogs fed the therapeutically formulat-
ed food had a slower decline in renal function, reduction in mor-
tality rate, and improved health-related quality of life compared to
dogs fed the adult maintenance food. It was also reported in the
study that feeding the therapeutically formulated food to dogs
with a lesser degree of azotemia (serum creatinine concentration,
2.0 to 3.1 mg/dl) delayed the onset of uremic crises for approxi-
mately 5 months.

The study represents Grade I evidence, which is the highest qual-
ity of evidence. Your patient is extremely similar to dogs enrolled in
the published clinical study, and the food used in the study is a com-
mercially available therapeutic food that is readily available and
economically feasible. Evidence of Grades III or IV, which are weak-
er forms or lower qualities of evidence, also exist for use of dietary
modification of single nutrients in dogs with experimentally induced
renal failure. On the basis of this evidence, use of the therapeutically
formulated food and other tenets of conservative medical manage-
ment should be strongly recommended for your patient, providing
owner and patient preferences are satisfied.
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This article as well as further information on the topic are 

available on the Web at www.HillsVet.com/ConferenceProceedings.
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