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Concept of risk in pharmacoepidemiology

Concept of risk in pharmacoepidemiology

Definition:

e In pharmacoepidemiology, risk refers to the probability or likelihood that an adverse event or
health outcome (e.g., side effect, disease, hospitalization, death) will occur in individuals who
have been exposed to a particular drug, treatment, or healthcare intervention.

Key Concepts:

¢ Riskis used to quantify drug safety and assess potential harm.

It compares exposed vs unexposed populations to determine if the drug increases or
decreases the likelihood of an event.

Risk analysis is fundamental in both pre-marketing studies (clinical trials) and post-marketing
surveillance.

Example:

» If 3 out of 100 patients taking a specific antibiotic develop an allergic reaction, the risk of
allergy is 3%.

Types of Risk in Pharmacoepidemiology:

Type of Risk Description

Absolute Risk The actual observed probability of an event occurring.

Relative Risk (RR) Compares the probability of an eventin exposed vs. unexposed
groups.

Attributable Risk (AR) Measures the excess risk directly attributed to the exposure.

Odds Ratio (OR) Compares odds between groups; commonly used in case-
control studies.

Time-Risk Relationship Assesses how risk evolves over duration of exposure or over
time.

Importance:

Identifies drug-related harms
Supports regulatory decisions (e.g., drug withdrawal, black-box warnings)
Guides clinical decision-making

Assists in patient counseling and benefit-risk assessment

Measurement of Risk
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Understanding risk measurement is essential in epidemiology and pharmacoepidemiology for
evaluating how frequently adverse outcomes occur in a population exposed to a drug or intervention.

A. Incidence Risk (Cumulative Incidence)

o Definition: The proportion of initially disease-free individuals who develop the outcome of
interest during a specified period of time.

Formula:

New cases during a time period

Cumulative Incidence = - - -
Total population at risk at the start of the period

Example: Suppose a study observes 10 new cases of hepatotoxicity among 1,000 patients
taking Drug A over 1 year.

Risk = =0.01lor1%

1000

B. Incidence Rate (Incidence Density)

o Definition: Measures the number of new cases per unit of person-time at risk.

Formula:

Number of new cases

Incidence Rate = - -
Total person-time at risk

Why It Matters: Takes into account the amount of time each person was actually at risk,
providing a more precise measurement.

Example: If 10 new adverse events occur over 5,000 person-years:

10
Incidence Rate = £000 = 0.002 per person-year

Attributable Risk (AR)

Definition:

e Attributable Risk (AR), also known as risk difference, quantifies the excess risk of an outcome
caused specifically by the exposure (i.e., drug), beyond the background level of risk in the
unexposed population.

Formula:
AR = Risk in Exposed Group — Risk in Unexposed Group
Example:
» Riskin exposed (Drug users) = 5%

» Riskin unexposed (Non-drug users) = 2%
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» AR=5%-2%=3%
o This means 3% of the risk is directly attributable to the drug.

Interpretation:

e Helps estimate the public health impact of a drug.
Indicates the actual contribution of the drug to the adverse outcome.

e« Higher AR = higher concern regarding the drug.

Extended Forms:

A. Attributable Fraction (AF) or Etiologic Fraction:

AF = AR _Re—Ru
~ Riskin exposed group ~ Re

» Where:
o Re=Riskinexposed group
o Ru=Riskinunexposed group

B. Number Needed to Harm (NNH)

NNH = 1
AR

» Example:
o IfAR=0.03 (or 3%),

1
NNH = —— = 33.33
0.03

» Meaning: 1 adverse event would occur for every 33 patients treated.

Uses:
e Health policy decisions (e.g., adding drug warning labels).
e Clinical communication, for explaining risks to patients.

o Epidemiological evaluations and estimating the Number Needed to Harm (NNH).

Relative Risk (RR)

Definition:

e Relative Risk (RR), also known as risk ratio, is the ratio of the probability (risk) of an event
occurring in the exposed group to the unexposed group.
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e [tiscommonly used in cohort studies to assess whether exposure to a drug increases or
decreases the risk of a specific outcome.

Formula:

Risk in Exposed Group (Re)

RR

~ Riskin Unexposed Group (Ru)

Interpretation:

e RR=1~> Nodifference inrisk (drug has no effect)
e RR>1~>Increasedriskin exposed group (possible harmful effect)
e RR<1~>Decreasedriskin exposed group (possible protective effect)
Example:
> Re=0.10(10% of exposed group developed hypertension)
Ru =0.05 (5% of unexposed group developed hypertension)
RR=0.10/0.05=2.0

Conclusion: The exposed group (drug users) is twice as likely to develop hypertension
compared to unexposed.

Graphical Representation:

e Abarchart comparing risks in exposed and unexposed groups helps visualize the magnitude of
the effect.

Applications in Pharmacoepidemiology:
e Usedin clinical trials and cohort studies.
e Helps quantify drug safety or efficacy.

e Assistsin labeling requirements or regulatory actions.

Limitations:

¢ Cannot be used in case-control studies (since total risk cannot be directly calculated).

¢ May be influenced by confounding variables if not properly adjusted.

Time-Risk Relationship

Definition:

e The time-risk relationship evaluates how the risk of a health event changes over time in
individuals exposed to a drug.

e |treflects temporal patterns of risk—such as whether risk increases immediately, gradually, or
after long-term use.
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