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Critical evaluation of biomedical literature

Introduction: Why Critical Evaluation is Important

Overview of Critical Evaluation

e Clinical pharmacists are key healthcare providers who contribute to optimizing medication
therapy and improving patient outcomes.

Their recommendations must be evidence-based, meaning they rely on the best available
scientific research.

However, not all biomedical literature is of high quality. Studies may suffer from
methodological flaws, bias, or misinterpretation of data.

Therefore, clinical pharmacists must critically evaluate biomedical literature before applying it
to patient care. This ensures that treatment decisions are based on valid, reliable, and relevant
evidence.

Types of Biomedical Literature

¢ Biomedical literature is categorized into primary, secondary, and tertiary literature.

I Primary Literature

> Types of Biomedical Literature Secondary Literature

e Eachtype plays arole in clinical pharmacy, but critical evaluation mainly applies to primary
literature.

Tertiary Literature

o Primary Literature: Original research articles (e.g., clinical trials, cohort studies, case-
control studies).

Secondary Literature: Summarizes or interprets primary literature (e.g., systematic
reviews, meta-analyses).

o Tertiary Literature: Reference materials like textbooks, guidelines, or drug monographs.

¢« While all sources can be useful, primary literature requires the most critical evaluation.
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Steps in the Critical Evaluation of Biomedical Literature
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1. Assessing Study Design

» Different study designs provide different levels of evidence.

» Clinical pharmacists must know how to distinguish between them and recognize their
strengths and weaknesses.

A. Randomized Controlled Trials (RCTs):

o Considered the gold standard in evaluating drug efficacy. RCTs use
randomization to minimize bias and confounding.

. Cohort Studies:

o Follow groups over time to assess outcomes. Good for studying risk factors or
long-term drug effects.

. Case-Control Studies:

o Retrospective comparison between groups with and without an outcome.
Useful for rare conditions.

. Cross-sectional Studies:

o Assess data at a single pointin time. Good for prevalence but limited in
causality.

. Case Reports/Case Series:

o Descriptions of individual cases. These are less reliable for establishing
cause-effect relationships but can be useful in detecting new or rare adverse
effects.

» Inclinical pharmacy, preference is often given to RCTs and meta-analyses, especially when
making therapeutic decisions.

2. Evaluating the Research Question and Objective

» Ask the following:
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o lIstheresearch question clearly defined?
o Isthe objective relevant to clinical practice?
o Isthe study hypothesis stated and testable?
» Awell-defined research question should follow the PICO format:
o P (Population)
o I(Intervention)
o C (Comparator)
o O (Outcome)

» Clinical Relevance: Clinical pharmacists assess if the study aligns with the clinical
problem they are addressing (e.g., drug therapy for hypertension in elderly patients).

3. Assessing the Methodology

» The methodology section is critical for evaluating study validity.

Key aspects include:

A. Study Population
o Areinclusion and exclusion criteria clearly defined?
o Isthe sample size adequate?
o Are patient characteristics similar to those seen in your practice?

o Clinical pharmacists must determine if the results are applicable to their own
patient populations.

B. Randomization (for RCTs)
o Was the randomization process described?
o Wasittruly random?
o Was allocation concealment ensured?

o Improperrandomization can introduce selection bias, affecting the reliability
of the results.

C. Blinding
o Were patients, clinicians, and/or researchers blinded?
o Was blinding effective?

o Blinding minimizes performance and detection bias, which can skew
outcome assessment.

D. Intervention and Comparator

o Was the intervention (drug, dose, frequency, route) clearly defined?

o Was the comparator appropriate (placebo, standard therapy)?
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o Thisis crucial for clinical decision-making, especially when considering
switching therapies.
E. Outcome Measures
o Were outcomes clearly defined and clinically relevant?

o Were surrogate endpoints (e.g., blood pressure) or hard clinical endpoints
(e.g., mortality) used?

Clinical pharmacists prefer hard endpoints, as they better reflect real-world
impact.

4. Evaluating the Results

A. Statistical Analysis

> Was the correct statistical test used?

Are results presented with p-values and confidence intervals?

>
» Was the study powered to detect a difference?
>

Clinical pharmacists must understand the difference between statistical
significance and clinical significance.

o Aresult may be statistically significant (p < 0.05) but have minimal clinical
relevance (e.g., a 0.5 mmHg reduction in blood pressure).

o Confidence intervals help assess the precision of the estimate.

B. Absolute vs. Relative Risk

» Relative Risk Reduction (RRR) can be misleading. Always consider:
o Absolute Risk Reduction (ARR)
o Number Needed to Treat (NNT)
o Number Needed to Harm (NNH)
» Example:
o DrugAreduces heart attack risk from 4% to 2%.
= RRR=50%
= ARR=2%
= NNT=50

» As aclinical pharmacist, knowing NNT and NNH helps in balancing benefits and
risks.

5. Interpreting the Discussion and Conclusion
» Do the authors appropriately interpret the findings?
» Are the limitations acknowledged?

» Is there overgeneralization or undue emphasis on positive outcomes?
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