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UNDERSTANDING THE CRITICAL INTERPLAY BETWEEN
ACCP AND BIOSTATISTICS

The American College of Clinical Pharmacy (ACCP) has long been
a  beacon  for  advancing  pharmacotherapy  through  rigorous
research  and  evidence-based  practice.  At  the  heart  of  this
mission  lies  an  often  underappreciated  but  indispensable
discipline:  biostatistics.  The  synergy  between  ACCP  and
biostatistics is not merely academic—it is the engine that drives
clinical  decision-making,  drug  development,  and  patient  care
optimization. For pharmacy professionals, researchers, and policy
makers,  a  firm  grasp  of  biostatistical  principles  is  essential  to
interpret  clinical  trials,  assess  therapeutic  outcomes,  and
contribute  meaningfully  to  the  evolving  landscape  of
pharmacotherapy.
Biostatistics provides the quantitative foundation for designing
studies, analyzing data, and drawing valid conclusions. Without it,
even the most promising clinical observations remain anecdotal.
The ACCP has long recognized this, integrating biostatistics into
its  guidelines,  continuing  education  programs,  and  research
initiatives.  This  article  explores  the  deep-rooted  connection

between ACCP and biostatistics, highlighting its applications in
clinical pharmacy, real-world evidence generation, and the future
of personalized medicine.

The Role of Biostatistics in
Clinical Pharmacy Research
Clinical pharmacy research aims to answer pressing questions
about  drug  efficacy,  safety,  and  optimal  use.  Biostatistics  offers
the tools to design experiments that minimize bias and maximize
precision. For example, randomized controlled trials (RCTs)—the
gold standard in clinical research—rely heavily on biostatistical
concepts such as power analysis, randomization, and intention-
to-treat  analysis.  The  ACCP’s  guidelines  for  conducting  and
reporting research emphasize these statistical methods to ensure
reproducibility and credibility.
Moreover,  biostatistics  enables  pharmacists  to  compare
treatment groups, adjust for confounding variables, and quantify
uncertainty through p-values and confidence intervals. In studies
concerning  pharmacokinetics,  pharmacodynamics,  and  drug
interactions,  biostatistical  modeling  helps  identify  factors
influencing  drug  response.  The  ACCP  supports  these  efforts  by
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offering  resources  on  study  design,  statistical  software  usage,
and data interpretation through its publications and conferences.

Key Biostatistical Concepts
Every Pharmacy
Professional Should Know
To appreciate the ACCP’s emphasis on biostatistics,  one must
understand  the  essential  statistical  concepts  that  underpin
clinical pharmacy research. The following list outlines some of the
most critical:

Descriptive statistics: Summarizing patient
demographics, baseline characteristics, and outcome
distributions using measures like mean, median, standard
deviation, and percentiles.
Inferential statistics: Drawing conclusions about a
population from a sample using hypothesis testing (t-tests,
chi-square tests, ANOVA) and estimation (confidence
intervals).
Regression analysis: Examining relationships between
variables—such as dose and response—while controlling for
confounders. Logistic regression is common for binary
outcomes (e.g., response vs. no response), while Cox
proportional hazards models are used for time-to-event
data (e.g., survival).

Bayesian statistics: Incorporating prior knowledge into
current analyses, increasingly popular in adaptive trial
designs and drug development.
Meta-analysis: Combining results from multiple studies to
produce a pooled estimate of effect, a staple of evidence-
based pharmacy practice endorsed by the ACCP.

Mastery of these concepts allows clinical pharmacists to critically
appraise  literature,  apply  findings  to  patient  care,  and  conduct
their  own  research  according  to  ACCP  standards.

ACCP’s Commitment to
Biostatistics Education and
Training
The ACCP has positioned biostatistics as a core competency for
clinical  pharmacists.  Through  its  Board  Certification  in
Pharmacotherapy  (BCPS)  examination,  candidates  must
demonstrate  knowledge  of  biostatistical  principles  and  their
application to drug therapy management. Additionally, the ACCP
offers  specialized  workshops,  webinars,  and  self-study  modules
that  cover  topics  such  as  sample  size  calculation,  survival
analysis, and the use of statistical software like SAS, R, and SPSS.
Beyond  certification,  the  ACCP’s  Pharmacotherapy  journal
regularly publishes articles that integrate statistical methodology
within  clinical  contexts.  For  example,  a  study  comparing  two
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antihypertensive regimens might include a detailed description of
the statistical tests used, assumptions checked, and how missing
data were handled. This transparency aligns with the ACCP’s goal
of fostering evidence-based, reproducible research.
Furthermore,  the  ACCP’s  Research  and  Scholarship
Committee actively develops resources and templates for study
protocols,  statistical  analysis  plans,  and  reporting  checklists.
These  tools  help  ensure  that  even  pharmacists  with  limited
statistical background can design and conduct valid research.

Practical Applications of
Biostatistics in ACCP-
Endorsed Clinical Practice
The intersection of ACCP and biostatistics manifests in numerous
real-world  applications.  Consider  the  process  of  developing  a
clinical practice guideline. The ACCP employs systematic reviews
and  meta-analyses—both  heavily  reliant  on  biostatistics—to
synthesize  evidence  on  treatment  efficacy  and  safety.  For
instance,  guidelines  on  anticoagulation  therapy  in  atrial
fibrillation  are  underpinned  by  pooled  risk  ratios  and  number
needed  to  treat  (NNT)  calculations  derived  from  multiple  trials.
Another example is the use of propensity score matching in
observational studies. Because randomized trials are not always
feasible (e.g., studying rare adverse drug reactions), biostatistical

methods  help  emulate  random  assignment.  The  ACCP
encourages the adoption of such methods in real-world evidence
studies, which are increasingly used by regulatory agencies like
the FDA for post-market surveillance.
In the realm of personalized medicine, biostatistics enables the
identification  of  biomarkers  and  genetic  predictors  of  drug
response.  The  ACCP  supports  these  efforts  through  its
Pharmacogenomics  Special  Interest  Group,  which  utilizes
regression models and machine learning to predict individualized
drug dosing and toxicity. This is where biostatistics truly shines,
turning vast datasets into actionable clinical insights.

Biostatistics in Drug
Development and
Regulatory Science
The  drug  development  pipeline—from  preclinical  research  to
pivotal Phase III trials—is governed by statistical planning. The
ACCP  collaborates  with  pharmaceutical  companies,  academic
institutions, and regulatory bodies to advance the science of drug
development. Biostatisticians work alongside clinical pharmacists
to design trials that are efficient, ethical, and informative.
One  notable  area  is  adaptive  trial  design,  where  interim
analyses  allow  modifications  (e.g.,  sample  size  re-estimation,
dose  selection)  based  on  accumulating  data.  This  approach,
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endorsed by the ACCP in certain contexts, requires sophisticated
statistical oversight to control type I error rates and maintain trial
integrity. Additionally, the use of surrogate endpoints—such as
blood pressure reduction for cardiovascular outcomes—relies on
statistical  validation  to  ensure  they  reliably  predict  clinical
benefit.
Regulatory  submissions  to  the  FDA  and  EMA  must  include
detailed statistical analysis plans. The ACCP provides guidance on
these plans through its white papers and expert commentaries.
By  integrating  biostatistics  into  every  phase  of  drug
development, the ACCP helps ensure that new therapies are both
safe and effective for patients.

Challenges and
Opportunities at the ACCP-
Biostatistics Interface
Despite  the  strong  affinity  between  ACCP  and  biostatistics,
challenges  remain.  Many  clinical  pharmacists  lack  formal
statistical training, leading to misinterpretation of study results or
reliance  on  p-values  alone  without  considering  effect  sizes  or
clinical significance. The ACCP addresses this by promoting effect
size  reporting  and  the  use  of  confidence  intervals  as  more
informative  measures.
Another  challenge  is  the  reproducibility  crisis  in  biomedical

research.  The  ACCP  advocates  for  pre-registration  of  studies,
transparent reporting,  and sharing of  analysis  code and data.
Biostatistics plays a key role in these solutions through methods
like sensitivity analyses and robust standard errors.
Looking ahead, opportunities abound. The rise of big data  in
healthcare—electronic  health  records,  claims  data,  wearable
devices—requires  novel  statistical  approaches.  The  ACCP  is
actively involved in developing frameworks for analyzing such
data, including methods for handling missing data, adjusting for
confounding, and addressing multiplicity. Machine learning and
artificial  intelligence  are  also  being  integrated  into  pharmacy
practice, and biostatistics provides the foundation for validating
these algorithms.
Furthermore,  the  ACCP’s  emphasis  on  patient-centered
outcomes  research  necessitates  sophisticated  statistical
techniques for capturing patient-reported outcomes, preference
assessments,  and long-term follow-up data.  Biostatistics  helps
quantify  treatment  benefits  beyond  traditional  endpoints,
aligning  with  the  ACCP’s  holistic  view  of  patient  care.

Conclusion: Embracing
Biostatistics as a Core Pillar
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of ACCP’s Mission
The relationship between ACCP and biostatistics is not merely
complementary—it is essential. As clinical pharmacy continues to
evolve in an era of precision medicine, value-based care, and
data-driven  decision-making,  biostatistical  literacy  becomes  a
non-negotiable competency. The ACCP has been instrumental in
elevating  this  discipline,  providing  resources,  education,  and
advocacy to ensure that  pharmacy professionals  can critically
evaluate  evidence,  design  robust  research,  and  ultimately

improve  patient  outcomes.
Whether you are a pharmacy student preparing for  the BCPS
exam, a researcher designing a multicenter trial, or a clinician
interpreting  a  new study  on  drug  interactions,  understanding
biostatistics will  empower you to make informed decisions. By
embracing  the  principles  and  methods  that  underpin  ACCP
initiatives, the pharmacy community can continue to advance the
science of pharmacotherapy and deliver the highest standard of
care  to  patients  worldwide.  Let  biostatistics  be  your  guide
through the complexities of clinical evidence—and let the ACCP
be your partner in that journey.


