Lecture 1 Introduction To B10210
BIO210 Biostatistics

Xi Chen

Fall, 2025 BANEASREGRERR
SUSTech - SCHOOL OF

School of Life Sciences LIFE SCIENCES

Southern University of Science and Technology



Administrative

)
Instructor: Xi Chen, chenx9@sustech.edu.cn .ﬁ

Office: Research Building B, Room 414

E4H: BI0210 2025FALL

Teaching Assistants:

Yukun Hu (#B1RIE) 12333130@mail.sustech.edu.cn
Weitai Wu (R4EZF) 12333107@mail.sustech.edu.cn

Course material:
https://xichenlab.com/Bl0210-BioStats/

1/19


https://xichenlab.com/BIO210-BioStats/

Grading system

‘ Attendance ‘ Assignments ‘ Mid-term exam ‘ Final exam ‘

10% | 20% | 30% | a0% |

Quizzes and exams: open notes, calculators can be used !
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Available from the library

456 pages

Practical

With Exercises, Solutions and

IS Actual codes
Applications in R

@ Springer
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Goals of B10210

= Introduce basic concepts of statistics to students with no prior knowledge
= Feel confident to interpret data/information

= Select appropriate statistical methods for your problem

= Formulate a statistical problem from real-life situation

= Read reference book
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Difference to MA212

= Focused on data from basic biology and medicine
= Focused on application

= Focused on statistics
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Introduction to biostatistics

= What is statistics?

- Statistics is the science of getting generalisable knowledge out of a set of data.
- Statistics is the science whereby inferences are made about specific random
phenomena on the basis of relatively limited sample material.

= Why should biologists care about it?
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Design of the phone buttons
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Design of the phone buttons

Human Factors Engineering Studies
of the Design and Use of
Pushbutton Telephone Sets

By R. L. DEININGER
(Manusecript received February 16, 1960)

From the user’s point of view, what are the desirable characleristics of
pushbuttons for use in 500-type lelephone sets? The studies reported bear
on this question and also on questions of how people process information
when keying telephone numbers. Four categories of design features were
studied: key arrangement, force-displacement characteristics, butlon-top
design and central office factors. The results indicate that considerable lati-
tude exists for key set design in lerms of user performance; however, the
preference judgments are more selective. The studies also showed that the
manner in which the person acquired and keyed the telephone number
influenced performance appreciably.
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Design of the phone buttons
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Design of the phone buttons
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The Cholera outbreak in London, 1854

A COURT TFFOR KING CHOLERA.

by John Leech (1852) Punch 11/19



The Cholera outbreak in London, 1854
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The Cholera outbreak in London, 1854

The spot map:

o

http://johnsnow.matrix.msu.edu https://mjdanielson.github.io/Cholera-Map
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http://johnsnow.matrix.msu.edu
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The Cholera outbreak in London, 1854

39 Broadwick Street
London
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Pfizer Vaccine

Ehe Nework Times REUTERS Busness  Markts  Breakingiews Video More
Covid-19 Vaccines > Vaccine Questions  Rollout by State  Chinese Vaccine Setbacks ~ How 9 Vaccines Work
New Pfizer Results: Coronavirus Vaccine 'E)";;a":fY'eW: Pfizer ends COVID-19 trial with
. b efficacy
Is Safe and 95% Effective
By Reuters Staff 5 MIN READ f v

The company said it planned to apply for emergency approval

from the Food and Drug Administration “within days.”
(Reuters) - Pfizer Inc said on Wednesd

that final results from the late-stage trial

of its COVID-19 vaccine showed it was effective, adding it had the required

f v = 4[] two-months of safety data and would apply for emergency U.S. authorization

within days.
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Pfizer Vaccine

The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 DECEMBER 31, 2020 VOL.383 NO.27

Safety and Efficacy of the BNT162b2 mRNA Covid-19 Vaccine

Fernando P. Polack, M.D., Stephen J. Thomas, M.D., Nicholas Kitchin, M.D., Judith Absalon, M.D.
Alejandra Gurtman, M.D., Stephen Lockhart, D.M., John L. Perez, M.D., Gonzalo Pérez Marc, M.D.,
Edson D. Moreira, M.D., Cristiano Zerbini, M.D., Ruth Bailey, B.Sc., Kena A. Swanson, Ph.D.

Satrajit Roychoudhury, Ph.D., Kenneth Koury, Ph.D., Ping Li, Ph.D., Warren V. Kalina, Ph.D., David Cooper, Ph.D.
Robert W. Frenck, Jr., M.D., Laura L. Hammitt, M.D., Ozlem Tilreci, M.D., Haylene Nell, M.D., Axel Schaefer, M.D.
Serhat Unal, M.D., Dina B. Tresnan, D.V.M., Ph.D., Susan Mather, M.D., Philip R. Dormitzer, M.D., Ph.D.,
Ugur Sahin, M.D., Kathrin U. Jansen, Ph.D., and William C. Gruber, M.D., for the C4591001 Clinical Trial Group*

Key results: A total of 43,548 participants under-
went randomization, of whom 43,448 received injections:
21,720 with BNT162b2 and 21,728 with placebo. There
were 8 cases of Covid-19 with onset at least 7 days af-
ter the second dose among participants assigned to re-
ceive BNT162b2 and 162 cases among those assigned
to placebo; BNT162b2 was 95% effective in preventing
Covid-19 (95% credible interval, 90.3 to 97.6). Simi-
lar vaccine efficacy (generally 90 to 100%) was observed
across subgroups defined by age, sex, race, ethnicity,
baseline body-mass index, and the presence of coex-
isting conditions. Among 10 cases of severe Covid-19
with onset after the first dose, 9 occurred in placebo
recipients and 1 in a BNT162b2 recipient. The safety
profile of BNT162b2 was characterized by short-term,
mild-to-moderate pain at the injection site, fatigue, and
headache. The incidence of serious adverse events was
low and was similar in the vaccine and placebo groups.
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Course outline

Probability

Population Sample

Statistics
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Course outline

Probability vs. Statistics

Probability:  Previous studies showed that the drug was 80% effective. Then
we can anticipate that for a study on 100 patients, in average
80 will be cured and at least 65 will be cured with 99.99%
chances.

Statistics: Observe that 78/100 patients were cured. We will be able
to conclude that we are 95% confident that for other studies
the drug will be effective on between 69.88% and 86.11% of
patients.
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What is this course about

= Bayesian statistics
= Mathematical proof
= |Implementation

= How and where to find data
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