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Use of R for implementing statistical methods in 

clinical research

Biostatisticians’ efforts to promote open-source and useful R 

programs for producing efficient and reproducible results

Presented by: Ruizhe Chen, Hanfei Qi



Who we are?

• Division of Quantitative Sciences, SKCCC, 

SOM (Division of Quantitative Sciences - Johns Hopkins Sidney Kimmel 

Comprehensive Cancer Center (jhmi.edu))
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Who we are?

• Division of Quantitative Sciences, SKCCC, SOM 

(Division of Quantitative Sciences - Johns Hopkins Sidney Kimmel Comprehensive Cancer 

Center (jhmi.edu))

• Biostatistics: Clinical trial design and analysis, 

Statistical method and tools development (e.g., R 

packages: expectation-maximization (EM), 

minorization-maximization (MM), and proximal 

gradient algorithms)

• Bioinformatics: high-throughput genetic sequencing, 

transcriptional profiling, epigenetics, and single-cell 

and spatial multi-omics
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Objectives of the project 

(Why we do it?)

• Biostatisticians are also software developers (often 

not full-time; in statistical software languages: R)

• Objectives: 

– (1) New statistical method and corresponding R programs 

development: Tools to simulate multivariate zero-inflated 

count data

– (2) Write statistical programs and demonstration examples 

for statisticians to better conduct statistical research/analysis 

(for efficiency, reproducibility, and education)

– *All R codes go on our division’s GitHub page
• Biostatistics Posts | OncologyQS
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Objective One

• Zero-inflated count data are commonly observed in 

toxicity/adverse events collected in oncology clinical 

trials 

• There is a lack of methods and proper tools in 

simulating such data (ZIGP distributed)

• We proposed new methods in simulating univariate 

and multivariate ZIGP data (manuscript)

• We also wrote R functions to perform such tasks
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Random Number Generator for Zero-Inflated 

Generalized Poisson Data (RNGforZIGPD)
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Qian Shi, PhD

Mayo Clinic

Hakan 

Demirtas, PhD

University of 

Illinois Chicago



Invited Seminar Talk on the 

RNGforZIGPD Paper & the R Functions
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Random Number Generator for Zero-Inflated 

Generalized Poisson Data (RNGforZIGPD)

• Real Data Application (Manuscript):

– The NCCTG Study N9741 was a randomized multicenter 

phase III study conducted to compare three treatment 

regimens: irinotecan and bolus fluorouracil plus leucovorin 

(IFL, control combination), oxaliplatin and infused fluorouracil 

plus leucovorin (FOLFOX), or irinotecan and oxaliplatin 

(IROX) in patients with previously untreated metastatic 

colorectal cancer.

• Codes and Examples available @

– Biostatistics Posts | OncologyQS
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Objective Two

• To build a platform to summarize and standardize 

useful statistical software programs that are often 

used in producing statistical analysis reports and 

plans for oncology clinical trials.

o GitHub page displays publicly available data and code

o The Quantitative Sciences Division’s GitHub Organization to 

store repositories (Internal)

10/8/2024 9



Oncology QS GitHub Page

• Instruction for generating Data and Safety Monitoring 

Boards (DSMBs) report.

• Code for efficacy and toxicity monitoring using 

Bayesian predictive probabilities.

• Tables: Table1; Cox PH models summary table;

• Plots: Kaplan-Meier curve; Forest plot; Swimmer plot.
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Future Plans

• *An R package for RNGforZIGPD

• Existing documentations will improve as more team members 

contribute.

• More educational resources for fellows and coordinators from 

School of Medicine.

• General ideas on available statistical methods for oncology 

studies, along with their corresponding recommended R 

packages
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Thank you!

Sloan Foundation & Open-

Source Office
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