SANKALCHAND PATEL FACULTY OF PHARMACY
(J \ Second Semester Bachelor of Pharmacy
/ ' E Naac™®

In Effect from Academic Year 2026-27

Branch Name: Bachelor of Pharmacy
Program Code: PH101
_ Applied Biostatisticsand Data Analyticsfor Pharmaceutical Sciences
Course Name:
(Theory)
Course Code: 1BP201T
Teaching and Examination Scheme:
Teaching Scheme (Hour s per week) Evaluation Scheme (Marks)
Theory (T)
Total Mark
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Course Objectives:

The objectives of this course are to:
1. Explainfundamental statistical concepts relevant to pharmaceutical sciences.
2. Developthe ahbility to interpret clinical and experimental data scientificaly.
3. Apply statistical methods for analysing pharmaceutical and biomedical data.
4. Demonstratethe use of Python-based toolsfor statistical analysis and data handling.
5. Recognizetherole of statistical analysisin evidence-based decision making and machine
learning applicationsin healthcare.

CourseOutcomes (CO):
CO | Upon successful completion of this course, the students will be ableto:
No.
1 Classify pharmaceutical data using appropriate descriptive statistics.
2 Apply probability concepts and statistical distributions in clinical and pharmaceutical
contexts.
3 Perform sampling and hypothesistesting for decision-making in research.
4 Analyze correlation and regression relationships in pharmaceutical datasets.
5 Demonstrate statistical analysis using Python and interpret outputs appropriately.
Subject Contents:
Unit Total Weight
N ' Topic Hours (%)
0. (30 hours)

Descriptive Statistics

*  Typesof datain pharmaceutical sciences(nominal, ordinal,
interval, ratio)

»  Sourcesof datain pharmacy: clinical tria's, pharmacovigilance,
quality control, PK studies

1 » Measuresof central tendency: mean, median, mode, their calculation 6 20
and interpretation

* Measuresof dispersion (range, variance, standard deviation) and
their interpretation using pharmaceutical data

*  Skewness and understanding distribution shapein
biological measurements
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*  Performdescriptive statistical analysisusing Pythonlibraries such as
NumPy and Pandas, with focus on Interpretation of results
Probability & Statistical Distributionsin Healthcare
» Basic probability conceptsand laws (addition and multiplication
rules), conditional probability and its interpretation
+ Bayes theorem anditsapplicationin clinical decision-making
»  Concept of random variables (discrete and continuous)
* Normal distribution and itsimportancein biological and
2 pharmaceutical measurements, 6 20
*  Binomial distribution demonstrating applicationsin clinica
trial outcomes
» Poisson distribution for modeling rare events such as adverse
drug reactions
»  Graphical visualization of these probability distributions using
Python
Sampllng & Statistical Inference
Population versus sample, sampling techniquesusedin
clinical research, Sampling error and bias
*  Conceptual understanding of the Central Limit Theorem
3 « Confidenceintervalsandtheir interpretation 6 20
* Hypothesistesting framework (null and aternative hypotheses)
* Typel and Typell errors, p-value and statistica significance
» Demonstration, calculation and interpretation of these parameters
using python with pharmaceutical data
Basicsof Correlation & Regression 6 20
Conceptual understanding of the foll owing concepts with emphasison
their interpretation-
+ correlation and Pearson correlation coefficients
* Interpretation of positive and negative correlations
4 +  Scatter plotsand trend visualization using pharmaceutical data
such as dose-response rel ationships
+ Simplelinear regression concept, interpretation of
regression coefficients
* Introductionto oddsratio anditsapplicationin clinical
risk analysis
Statistical AnalysisUsing Python — Case based learning
»  Demonstration of descriptive statistics, correlation analysisand
5 linear regression using Python libraries- SciPy / Statsmodels/ 6 20
Scikit-learn on pharmaceutical datasets
* Interpretation of the output summaries and p-values
*  Preparation of gtatistical reports
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List of Open Sour ce Softwar &/lear ning website:
1. https.//onlinecourses.nptel.ac.in/e-learning/preview/noc26 mal39:  Probability & Statidtica
Distributions in Healthcare
2. https://onlinecourses.nptel.ac.in/e-learning/preview/noc26_mall0 : Basics of Correlation &
Regression
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