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Class objectives

= After the end of this session, (hopefully) the
students would be able to understand and

correctly describe the concept of the following
topics:
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Toplics outline

» Medical statistics |
= Statistical concepts in medical practice
* |nternal and external validity
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Clintcal Epidemtiology

Scientific investigations to provide sound evidence for clinical problems in practice

Clinical

-

Best Research Evidence
(Important, updated
Valid, Rigorous)
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Medicine
Research Medical
Methodology Statistics
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Clintcal Problems

s AanseszumInsnuazadfianiiun [ luns
panuUUNSANEIIRamaulangdilaynsing ¢
Turensunmer

= Four Main Aspects in Clinical Medicine
= Diagnosis
= Etiognosis
= Prognosis
* Therapeutic
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Clintcal Epidemiology

= Basic Epidemiologic Thinking process

[ |dentify clinical challenge/problems J

|

Translate problems into research questions

|

[ Translate questions into research objectives J

|

Translate objectives into research designs

a%s
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Clinical Epidemiology

= Core backbone of research = DDO
= Domain
Adnen Tulas? azin W T Tulas?
= Determinant (s)
sudssiu 29A1ue 2e7iaula
= Qutcome
Wadnsiiaula
= Covariates
(FuusduiiAsdos (613))
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Clinical Epidemiology

= Core backbone of research = DDO
= Domain
Adnen Tulas? azin W T Tulas?
= Determinant (s)
sudssiu 29A1ue 2e7iaula
= Qutcome
Wadnsiiaula

Vv
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Clinical Epidemiology
= Two main types of research question
= Descriptive
(US5818 NEoWsTALUN LlSauisy)

» Hypothesis testing /comparative
(HAsneaaunialisuLingy)
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Dlagnosits

= How to categorize patient into groups?
= |llness : Yes or No?
= |f Yes : Disease A or Disease B?

Example: COVID-19 or other infections (influenza) ?

What are the clinical signs and symptoms that could help
clinicians distinguish COVID-19 from influenza infection?

What types of answer are we looking for?

How To design the study?

M N N P |
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Dlagnosits

What are the clinical signs and symptoms that could help
clinicians distinguish COVID-19 from influenza infection?

ANNBgIUVDIINY (research hypothests)

= A9 “idoin” dhazlionnsndaansuAANUNREWNTANNNSA
wnrhefisnfsonMsiiutheveszuumadiunalaszning
\olasa COVID-19 uas influenza

»  anuideonannnNsdunn nienang luasie

6/12 (50%) 2/12 (16%)
3 anosmia {1 anosmia
Confirmed COVID-19 Confirmed Influenza
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Dlagnosits

What are the clinical signs and symptoms that could help
clinicians distinguish COVID-19 from influenza infection?

D | What is the study domain?

D | What are the study determinants?

{ O J What s the study outcome?

a4 ) 4 [ |
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Dlagnosits

What are the clinical signs and symptoms that could help
clinicians distinguish COVID-19 from influenza infection?

D | Patients with respiratory illness

D Having anosmia

{ O J COVID-19 or influenza infection

a4 ) 4 [ |
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Dlagnosits

What are the clinical signs and symptoms that could help
clinicians distinguish COVID-19 from influenza infection?

D | Patients with respiratory illness

SRR LAUTININTaNa T unauTlatnalsiavinddy?

D Having anosmia

anfiudoyashotnds Aduussu «q fidoafuiindnnsola?

O | COVID-19 or influenza infection

aSnnasnsisialis ognls?
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Dlagnosits

Example: COVID-19 or other infections (influenza) ?

Fever = (yes/no)
Cough = (yes/no)
Dyspnea = (yes/no)
Anosmia = (yes/no)
Rhinorrhea = (yes/no)

/

Confirmed COVID-19 Confirmed Influenza

Patients who
presented with
respiratory illness

Viral testing to
verify endpoint

COVID-19 = (yes/no)
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Dlagnosits

Example: COVID-19 or other infections (influenza) ?

Microbes and Infection xxx (xxxx) xxx

o
Contents lists available at ScienceDirect Microbes and
Infection

Microbes and Infection

journal homepage: www.elsevier.com/locate/micinf

Clinical features of COVID-19 and influenza: a comparative study on
Nord Franche-Comte cluster

Souheil Zayet *°, N'dri Juliette Kadiane-Oussou °, Quentin Lepiller ”, Hajer Zahra ©,
Pierre-Yves Royer ?, Lynda Toko ¢, Vincent Gendrin ¢, Timothée Klopfenstein * ™
* Infectious Disease Department, Nord Franche-Comté Hospital, France

" Virology Department, Centre-Hospitalier Universitaire de Besangon, France
¢ Diabetology Department Nord Franche-Comté Hospital, France

https://www.sciencedirect.com/science/article/pii/S1286457920300940
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Dlagnosts
Example: COVID-19 or other infections (influenza) ?

Table 2
Dilferences in symptoms between SARS-CoV-2 and Influenza virus A/B infected patients in Nord Franche-Comte Hospital.

Functional Signs SARS-CoV-2 (n — 70) Influenza A/B (n -~ 54) p-(value)

General symptoms
Fever (Number, (%))
Fever > 38 (objective) 53 (75.7) 50 (92.6)
Feeling of fever 13 (18.6) 3 (5.6)
No fever neither feeling of fever 4(5.7) 1(1.8)
Highest temperature (mean, extremes, SD) 38.7 [36.7-41.5] +0.91 39 [36.2—-41.4] + 097
Fatigue (Number, (%)) 65 (92.9) 47 (87)

Pain symptoms
Myalgia (Number, (%)) 41 (58.6) 38 (704)
Arthralgia (Number, (%)) 38 (543) 36 (66.7)
Headache (Number, (%))
Total 51(72.9) 31(57.4)
Diffuse 20 (28.6) 24 (44.4)
Frontal 18 (25.7) 5(9.3)
Others" 13(17.2) 2(3.7)

Respiratory symptoms

Cough (Number, (%)) 56 (80) 44 (81.5)
Sputum production (Number, (%)) 20 (28.6) 28 (51.9)
Sneezing (Number, (%)) 13 (18.6) 25 (46.3)
Chest pain (Number, (%)) 18 (25.7) 10 (18.5)
Hemoptysis (Number, (%)) 6(8.6) 3(5.6)
Dyspnea (Number, (%)) 24(343) 32 (59.3)

Otorhinolaryngological symptoms

Tinnitus (Number, (%)) 7(10) 4(4.7)
Sore throat (Number, (%)) 14 (20) 24 (44.4)
Hearing loss (Number, (%)) 4(5.7) 4(74)
Dysgeusia (Number, (%)) 34 (48.6) 11 (20.4)
Anosmia (Number, (%)) 37 (52.9) 9(16.7)
Rhinorrhea (Number, (%)) 34 (48.6) 30 (55.6)
Nasal obstruction (Number, (%)) 13 (18.6) 19 (35.2)
Epistaxis (Number, (%)) 3(43) 3 (5.6)

Zayet et al. ,2020
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Dlagnosts
Example: COVID-19 or other infections (influenza) ?
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Dlagnosits

Example: COVID-19 or other infections (influenza) ?

Yale

Symptom Comparison NewHaven
Health

Body Aches Never Sometimes
Cough
Diarrhea/Gl m Sometimes
Fatigue Sometimes

i

Fever / Chills / Shaking

Headache Sometimes

Loss of Taste or Smell Sometimes

:
:
:

Questions about COVID-19?

833-ASK-YNHH

Shortness of Breath
or Difficulty Breathing

2

Sneezing

2

Sore Throat Sometimes

Stuffy Nose

C NI
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Etlognosits

= To identify risk or etiologic factors of diseases?
» Does having A causes B? (Explain)
= What are the factors that cause B? (Explore)

Example: PM2.5 and Lung Cancer Incidence?

Does living in an area with chronic exposure to PMZ2.5
(ncreases the risk of lung cancer?

What types of answer are we looking for?

How To design the study?

a4 2. 1
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Etlognosits

Does living in an area with chronic exposure to PMZ2.5
(ncreases the risk of lung cancer?

ANNBgIUVDIIY (research hypothesis)

s (A3 “iden” msedondululwniuiiniousnauifinng
expose sidnu PM 2.5 Dunanuuiadanudunus luds
NANNIEBssioSIAnNzEIUoR

»  anuideonannnNsdunn nienang luasie
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Etlognosits

Does living in an area with chronic exposure to PMZ2.5
(ncreases the risk of lung cancer?

Lung cancer

Aungkulanon, 2016
ik C NI RS
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Etlognosits

Does living in an area with chronic exposure to PMZ2.5
(ncreases the risk of lung cancer?

D | What is the study domain?

D | What are the study determinants?

{ O J What s the study outcome?

a%s
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Etlognosits

Does living in an area with chronic exposure to PMZ2.5
(ncreases the risk of lung cancer?

D | That population (general)

D Chronic exposure to PM 2.5

{ O J Lung cancer incidence

4% )\ 4 | g
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Etlognosits

Does living in an area with chronic exposure to PMZ2.5
(ncreases the risk of lung cancer?

4 )
D | That population (general)
9 y SRR UALTINNTaNaRunaNTotalsIRevinId?
4 )
D Chronic exposure to PM 2.5
. y anfiudoyashotnds Aduussu «q fidoafuiindnnsola?

O Lung cancer incidence

aSnnasnsifialis ognls?
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Etlognosts

Area with high Lung cancer incidence
exposure to PM2.5 °

Area with average Lung cancer incidence
exposure to PM2.5 :

Area with low Lung cancer incidence
exposure to PM2.5 y
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Prognosits

= How to foresee the course of the diseases?

Example: Breast cancer with metastasis AND mortality

What (s the average survival of breast cancer patients
with metastatic disease?

What factors influence the survival of metastatic breast
cancer patients?

What types of answer are we looking for?

How To design the study?

N PR |
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Prognosits

What (s the average survival of breast cancer patients with
metastatic disease?

ANNBgIUVDIINY (research hypothests)
. Vlmammsm LigfnnusrasdiNonaadauanuunnsing (3
Lwmmaqmsmswumssamsﬁwmawaqwuﬂws[uﬂaumﬂma

What factors influence the survival of metastatic breast
cancer patients?

ANNAGIUDDIINY (research hypothesis)
R igoin” AdadpnioanearuNa g WDadNUadINAGD
nssfiulsansanissondnwasiule

4% A\ 4.l
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Prognosits

What factors influence the survival of metastatic breast
cancer patients?

D | What is the study domain?

D | What are the study determinants?

{ O J What s the study outcome?

a%s
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Prognosits

What factors influence the survival of metastatic breast
cancer patients?

D Metastatic breast cancer patients

D Factors: demographic, clinical

{ O J Survival outcomes

e NI
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Prognosits

What factors influence the survival of metastatic breast
cancer patients?

D, Metastatic breast cancer patients

SRR LAUTININTaNa T unauTlatnalsiloavinddy?

D Factors: demographic, clinical

anfiudoyashotngls?

O | Survival outcomes

aSnnasnsisialis ognls?
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Prognosts

Bone metastasis
at diagnosis

HEIENEENEND
at diagnosts

Multiple metastasis
at diagnosis

CMI s

‘ Survival pattel]

Survival pattern

)

Survival pattern

)
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Therapy

= Does treatment A perform better than treatment B?

Example: Statin and Myocardial infarction in DM

Does statin reduce the risk of myocardial infarction (n
patients with Diabetes Mellitus?

What types of answer are we looking for?

How To design the study?

4% \ 4. ]
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Therapy

a%»

\ ' 4

Does statin reduce the risk of myocardial infarction (n
patients with Diabetes Mellitus?

ANNGgIVaIAY (research hypothesis)

= 3R "fain" ANSlEsy primary prevention s
simvastatin Tuwmsmemmm‘saammmLﬁmmamsmm
Tsandudolaeadoni 5 Ul iwowisusunialilsasy

»  anuideonannnNsdunn nienang luasie
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Therapy

Does statin reduce the risk of myocardial infarction (n
patients with Diabetes Mellitus?

D | What is the study domain?

D | What are the study determinants?

{ O J What s the study outcome?

a%s
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Therapy

Does statin reduce the risk of myocardial infarction (n
patients with Diabetes Mellitus?

D Patients with Diabetes

SRR LAUTININTaNa T unauTlatnalsiiavinddy?

D Stmvastatin vs. Placebo

azvinsduitnnauasngls?

O Myocardial infarction

aSnnagnsisialis ognls?

s \ 4.
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Therapy

Does statin reduce the risk of myocardial infarction (n
patients with Diabetes Mellitus?

D Patients with Diabetes

D Stmvastatin vs. Placebo

{ O J Myocardial infarction

4% )\ 4 | g
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Therapy

Randomized to Statin

Randomized to Placebo

CMI s

Ml event at 5 years

Ml event at 5 years

)
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Therapy

Example: Statin and Myocardial infarction in DM

ARTICLES

O MRC/BHF Heart Protection Study of cholesterol lowering with
simvastatin in 20 536 high-risk individuals: a randomised placebo-
controlled trial

Heart Protection Study Collaborative Group*

Summary

Background Throughout the usual LDL cholesterol range in
Western populations, lower blood concentrations are
associated with lower cardiovascular disease risk. In such
populations, therefore, reducing LDL cholesterol may reduce
the development of vascular disease, largely irrespective of
initial cholesterol concentrations.

Methods 20 536 UK adults (aged 40-80 years) with
coronary disease, other occlusive arterial disease, or
diabetes were randomly allocated to receive 40 mg
simvastatin dail e compliance: 85%) or matching

RS

participant studied, including: those without diagnosed
coronary disease who had cerebrovascular disease, or had
peripheral artery disease, or had diabetes; men and,
separately, women; those aged either under or over 70 years
at entry; and—most notably—even those who presented with
LDL cholesterol below 3-0 mmol/L (116 mg/dL), or total
cholesterol below 5-:0 mmol/L (193 mg/dL). The benefits of
simvastatin were additional to those of other cardioprotective
treatments. The annual excess risk of myopathy with this
regimen was about 0-01%. There were no significant adverse
effects on cancer incidence or on hospitalisation for any
other non-vascular cause.

Introduction To Medical Statistics
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Therapy

Example: Statin and Myocardial infarction in DM

W
o

N
o

(Y
o

X
-
=
@
>
D
=
=
=
c
0o
; =
o
Q
o
e
a

Benefit (SE)/1000 5 (3)
allocated simvastatin

C NI

Placebo-
allocated

Logrank p<0-0001

Simvastatin-
allocated

Years of follow-up

20(4) 35(5) 46(5) 54(7) 60(18)

RS Introduction To Medical Statistics
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Therapy

Example: Statin and Myocardial infarction in DM

W
o

Placebo-
— T epramkpzoo0r — — — —alocated

N
o

|
Simvastati
allocated

(Y
o

X
-
=
@
>
D
=
=
=
c
0o
; =
o
Q
o
e
a

2 3
Years of follow-up

Benefit (SE)/1000 5 (3) 20(4) 35(5) 46 (5) 54 (7) 60(18)
allocated simvastatin

HPS study 2002
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Therapy

Identify optimal character of treatment for the patients
Example: CPR duration and Survival status

Does the survival rates differ between long- and short-
resuscitation procedure?

How long (s a cardiopulmonary resuscitation procedure
required after cardiac arrest?

What types of answer are we looking for?
15, 30, 60, or 120 minutes?

How To design the study?

N PR |
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Therapy

Does the survival rates differ between long- and short-
resuscltation procedure?

AuNAg NI (research hypothesis)

a4 ) 4
9.9

1338 “iden” mMsvin CPR Wunauwidnlyonalufimnu
Puduillesanndanninedii l8sunns CPR Wunaunuuias
HTIANUANSASUNNVINIOBYasilanazszuulnaiiuu (ROSC)
anvinudulna) isoadwannlseweunansosdndssuulseau
vinuRaUnd ldsiu luisdnsa
WABFasNTTILnANImNNzaNErsuNTsvin CPR dhvinnifu
anna [adi lanaseadwannlsswsnunandalonmaniaznauund
sruuUszanulndifsaunftionas mavin CPR 1AuAinonals
Januandu

1
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Therapy

Does the survival rates differ between long- and short-
resuscitation procedure?

D | What is the study domain?

D | What are the study determinants?

{ O J What s the study outcome?

a%s
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Therapy

Does the survival rates differ between long- and short-
resuscitation procedure?

D Cardiac arrest patients - CPR

1SRN UAUTININTaN AT unauflatnalsilavinddy?

D Duration of CPR

azvinsduitnnauasngls?

O Survival at discharge, Neuro status

aSnnasnsisialis ognls?

N PR |
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Clintcal Problems

= To create sound clinical evidence:
the following should steps are crucial
= Well formulated questions (hypothesis)
= Proper study design
= Proper data collection
= Proper data analysis
» Thus, data iIs the key!
= All of which will be provided in this course!

e MedCMI RS
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