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Identify a problem

An apple a
day, keep
doctor away?




Translate to a Research Question
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® iThchHY & f3A P B 4E(Research Question)

€ Research QuestionE_E& A4t {2 /4 7? Know-How
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KM curve...
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+ 3 % J~ > Mann-Whitney U test~~~~~~~~



Study Design

> Qualitative Data

F 7 % % : Study population

(1) 5 » 05 2
(2) # “/f £ & Exclusion
(B)1L&p F7:

Exposure (E):

Non Exposure (non-E):

fe ¥t 47 4 % #ic Matched : (1:m)
(Ex: Age, gender....)

Association

St =4 % #Confounder :
X8 p RAE:

Example : comorbidity...

Outcome (Case control)
Primary Outcome (Y,)

Secondary Outcome (Y,)




Observation study
E: Exposure D: Disease(Outcome)
* Cross-sectional studyt&Er =X i 72 ©

E €= D(&x 2R, HREFER)

5l F : IP-10%0Self-Reported Sleep Quality HJE8 1%

=»”association” not “predictor”

Case-control study ©

f == D(EFF) (uammALSS: ER—EEFNANEE LEREERECR L5 &
A F)(ECIEIRZ= “recall bias”)

* Cohort study (Fixed, Dynamic time) ©

E m) D(BFF) (hananan—amn LamEnens)

Survival analysis=» (Time, event occur indicator)



CAUSES

OF SLEEP PROBLEMS
IN MENOPAUSE

3

Circulating Interferon Gamma-Inducible
Protein 10, Interleukin 6, and High-
Sensitivity C-Reactive Protein

Notation:

FREF  RERIL

Association, not predictor



Case-control study

» Medication

» Specified treatment
» Procedure

> Disease-history

> Medication behavior

Cases

Case-Control

Study
Exposed Controls
Unexposed .
l Onset :]f Study Time N

EBM coNsULT




Case-control study X =

Spironolactone and the risk of urinary tract cancer i
patients with hypertension: a nationwide population-
based retrospective case—control study

Ya-Wen Chuang?, Mei—Ching Yu®, Shih-Ting Huang?® Cheng-Kuang Yang®, Cheng-Hsu Chen?,
*®, Kuo-Hsiung Shu?, Tung-Min Yu®', and Chia-Hung Kao"9"

Ying-Chih Lo?, Cheng-Li Lin

Hypertension
Cohort | woscrons gy ‘ Cancer (Y=1)
M T Non-cancer (Y=0)

aﬁ .%, -
= 4 35+ B '3 completed data (Binary logistic regression...)



Cohort study

EXxposure

" Longitudinal follow-up

Non-EXxposure

drops
. Survival
periodi: E

t

g fnJluh o

¢ timeSS probability &
= liicensoring
B observation

Lost to follow up {Eensured}cz

Subjects

No event till end of study (Censored) C3

Study begins

> Recovery

> Recurrence

» Death

» Adverse event
» Disease-onset

T1

Stucl'g:' ends

Time (years)



Cohort study X ZE

Effect of spironolactone on the risks of mortality and hospitalization for heart failure
in pre-dialysis advanced chronic kidney disease: A nationwide population-based

study.
Tseng WC', Liu JS°, Hung SC*, Kuo KL®, Chen YH* Tamg DC*, Hsu CCP.

# Author information

Advanced CKD

Cohort
Outcome

(Mortality/ HHF)




& Cohort study X =

Does Hydroxychloroquine use affect Kidney outcomes in CJ AS N
patients with Rheumatoid Arthritis? e My
Cohort Exposure Outcome
o o ° c\ b
wwww N=2619 Incidence of CKD Hazard ratio
per 1,000 person-years (95% ClI)

13.8

“\Q .5; Newly diagnosed A
¥ II % Rheumatoid No Hydroxychloroquine Use

Arthritis N=1407 Referenc
(2]
2000 to 2013 & 0000000000
Taiwan , 0.64
Hydroxychloroquine Users (0.45-0.90)

N=1212

Chia-Lin Wu, Chia-Chu Chang, Chew-Teng Kor, Tao-Hsiang Yang, Ping-Fang Chiu,
Der-Cherng Tarng, and Chih-Cheng Hsu. Hydroxychloroquine Use and Risk of Chronic Kidney Disease
in Patients With Rheumatoid Arthritis.

i CJASN doi: 10.2215/CJIN.11781017. B
Chia-Lin Wu et al. CJASN 2018;13:702-709 L/J AS N

©2018 by American Society of Nephrology



Case-crossover study (case-self controlled study)

1 month apart

< v
Control period Case period
N
\ / Date of hospitalization or

visits emergency department
7-days average of air

pollutants and
meteorological exposures

* the recall bias, selection bias and undetectable potential
confounding factors can be reduced Iin the patient-as-own-
control research design

=» Conditional logistic regression model




&% Case-crossover study HIpaper

Mephrol Dial Transplant (2018) 1-7
doi: 10,1093 /ndt/gfy1 44 n

Nephrology Dialysis Transplantation
High particulate matter 2.5 levels and ambient temperature are
associated with acute lung edema in patients with nondialysis
Stage 5 chronic kidney disease

'NIDIIO

www.nature.com/scientiticreports

Ping-Fang Chiu"****, Chin-Hua Chang""', Chia-Lin Wu', Teng-Hsiang Chang’, Chun-Chieh Tsai',
Chew-Teng Kor”, Jhao-Rong Li°, Cheng-Ling Kuo®, Ching-Shan Huang’, Cheng Chung Chu® and

SCIENTIFIC REP g} RTS

Association of meteorological

factors and air NO, and O,

-concentrations with acute
e exacerbation of elderly chronic
Published online: 03 July 2018 . .

- obstructive pulmonary disease

Ming-Tai Lin!, Chew-Teng Kor®?, Chun-Chi Chang?, Woei-Horng Chai', Maw-Soan Soon?,
: Yi-Siang Ciou?, le Bin Lian(®® & Chia- Chu Chang?*557



Baseline characteristics

e Case-control study

TABLE 1. Baseline characteristics between unnary tract cancer group and control group

Urinary tract cancer

Mo N=32 167 Yes N=32167
%
Sex 099
Women 7675 239 7675 239
Men 24 452 76.1 24452 76.1
Age group {year) 099
<59 4068 14.3 4604 14.3
60-69 B0BE 251 8070 251
70-79 12941 40.2 12933 40.2
=80 6552 204 6560 20.4
Mean (5D; year)® 70.9 10.5 7.6 10.3 <0001
Medications
ACE 19228 59.8 20220 629 <0001
LURR 13 1R4 ana 15111 a7 n - N

 Cohort study Exposure Non-Exposure

Before propensity-score matching After propensity-score ma z
) User Nonuser User Nonuser
Spironolactone ~ p value p value
(n=1.,363) (n=251850) (n=1.294) (n=3882)
Age, all, yrs 68 (13.1) 65 (13.1) <0.01 67 (13.1) 68 (12.2) 0.72
Age, subgroup, yrs =0.01 0.10
20-44 67 (4.9) 1.739 (6.7) 65 (5) 144 (3.7)
45-64 451 (33.1) 9.737 (37.7) 433 (33.5) 1.319 (34)

65-74 392 (28.8) 7.577 (29.3) 366 (28.3) 1.183 (30.5)
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Baseline characteristics: #* 12 7 g2 % F AL A i#

Case/Exposure Control/nonExposure

Variables (n=1000) (n=1000) P-value

Category Number (%) pujspeins 23 Chi-square test -
Gender, Male  510(51%0) 490(49%0) 0.395(>0.005)
Continuous

E&T o8 48
=4y Meant*SD__— ™~ Student’s t-test
Age 58 + 14 ALB? s 43 52 + 14 0.035 (<0.005)

JEERRTHC  Median (IQRY %R=Q3-Q1 Mann U test

Albumin 3.7 (3.3-4.2) 3.9 (3.6-4.3) <0.001




Cumulative incidence = 1-Kaplan-Meier curve (for cohort study)

A
201
--- HCQ non-user
. Log-rank test: p = 0.03 — HCQ user
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0 2 4 6 8 10 12
No. at risk Follow-up period (years)
HCQ user 1212 691 491 348 233 127 59
HCQ non-user 1407 1168 939 735 539 339 166

» d KM curves- # 2|47 user ey & > CKD# % f 3 4 4

Atrisk: # - B BiEFFRT 5 > A 7 Afkrd

reverse dose-response effect

> % & - 5 3 Afconfoundersy

B

Cumulative incidence of
chronic kidney disease (%)

No. atrisk

HCQ non-user 1407
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36-70 DDD
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20+
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Log-rank test for trend: p = 0.012
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— >70DDD

"
" (e
P
)
I U Y
P
;—f, - : .....
J:f. . ;..l.-.-..-..- -
|
2 4 6 8 10 12
Follow-up period (years)
1168 939 735 539 339 166
261 190 140 9 55 23
282 196 133 93 50 30

151 107 77

i ﬁknon user va

— HCQ non-user

:| HCQ user

DDD: defined
daily dose (WHO)

-+ <35DDD

e P

< % (Multivariate analysis)
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Multivariate analysis ("« =« =

event number/total follow —up time

T-ﬂhllf 1. Riik llf inL'i[lEnl EKD in h',-'l:'rl]x'!.-'l.‘hll]rm.]ui IO LAMNIPME T W ELEE DRI Y
cHR= Crude Hazard
E L | _.' _.' b; ﬂ_.' - -
Xposure Events, n/N I Incident Rate® (95% CI}I I cHR (95% CI) I P Value I aHR"* (95% CI) I P Vahle ratio (Unadj USted)
Cohorts | | | | | |
oho .
Hydroxychloroquine ~ 121/1407 138 (11.3-16.2) 1.00 — 1.00 — aHR= Adjusted Hazard
NONUSErs . . -
Hydroxychloroquine 48/1212 103 (7.4-132) 067 (04810 094) 002  064(045t0090)  0.01 ratio (Multivariate
users analysis)
Cumulative defined
daily dose®
Hydroxychloroquine 121 /1407 138 (11.3-16.2) 1.00 — 1.00 —
Hydroxychloroquine
& —
22/521 121 (7.1-17.2) 0.79 (0.50 to 1.24) 0.30 0.77 (048 to 1.21) 0.25 Doseji\ A
20/470 10.6 (6.0-15.3) 0.70(0.44 to 1.12) 0.14 0.66 (0.40 to 1.07) 0.09 CKD)%}B. ~} E—j—)
cmm 6.1 (1.2-11.0) 0.40 (0.18 to 0.90) 0.03 037 (0.16 to 0.84) 0.02 -
L ‘_\‘L N /
2tk Ao 0.01 0004 | b "4 AR 1%
Hydroxychloroquine 121 /1407 13.8(11.3-16.2) 1.00 — 1.00 —
NONUSErs
Hydmxychlnrm:luhe
users, mg
=200 17 /441 11.0 (5.8-16.2) 0.71 (043 to 1.18) 0.19 0.69 (042 to 1.16) 0.16
20740 24/523 11.1 (6.7-15.5) 073047 to 1.13) 0.16 0.69 (0.44 to 1.08) 0.11
=4{X) 7 /248 7.3 (1.9-12.6) 047 (022 to 1.00) 0.05 0.45 (0.21 to 0.96) 0.04
P value for trend 0.02 0.01
Incident Rate per 1000 person yearf#:
cHR, crude hazard ratio; 95% CI, 95% confidence interval; aHR, adjusted hazard ratio; —, not applic: ; - p ) E y ﬁ’ £
:Ilerll'.lﬂ'.l Person-years. 1000 l:'.}}% A lﬁﬁﬂ\l‘& g F 7 A );? :‘4_ CKD
Adjusted for propensity scores. i
“All-cause death was considered a competing risk. Nonuser: 13.8 +

dWithin 90 days after rheumatoid arthritis diagnosis. User: 10.3 4




Subgroup analysis

Re-analysis to identify important differences in treatment effect




Subgroup

User VS non-user User VS non-user User VS non-user



p for Interaction

=< 3 9 P - ‘fi
Forest pIOt A A User vs nonuser
Variable Adjusted Hazard Ratio (95% CI)
Age (years) i
<fh —e—L 0.76 (0.54-1.086)
>R —— ! 0.57 (0.34-0.98)
Sex :
Men - - 0.60 (0.33-1.08)
Vomen —— 0.66 (0.43-1.01)
Comorbidity :
MNo - : 0.68 (0.37-1.25)
Yes ——! 0.63 (0.41-0.97)
Hypertension :
Mo —— ! 0.60 (0.38-0.91)
Yes -*-— 0.75 (0.43-1.31)
DM :
MNo —e—. 0.71 (0.45-1.03)
Yes —. r 0.40 (0.15-1.08)
CAD :
MNo —.-— 0.63(043-0.591)
Yes *— 0.75 (0.30-1.83)
Stroke :
MNo —— 0.69 (0.48-0.98)
Yes — : 0.36 (0.10-1.24)
ACEls or ARBs '
MNo P 0.66 (0.46-0.96)
Yes . : 0.60 (0.25-1.486)
NSAIDs :
No —e—1 0.56 (0.37-0.85)
Yes | - 0.93 (0.49-1.74)
Analgesic Drugs Other than NSAIDs '
No —— 0.63 (0.43-0.92)
Yes - ! 0.71 (0.32-1.59)

< Favor

.. No Favor>

0.68

0.57

0.82

0.66

0.25

0.57

0.37

0.74

To compare
treatment effects in
subgroups

If the interaction test
Isn't significant, there is
no observable subgroup
effect

=» you should ignore the
result

If the interaction test iIs

0.07

significant

=» modification effect for
NSAID user

0.68



Sensitivity Analysis (Robustness check)

// & 2, . - s
’}ﬁé,}:‘ﬁ g‘%?’g /ﬂti;f# '7!{15"7\ m ¢L
Table 3. Sensitivity analyses for the risk of CKD
Analysis Events, n/N cHR (95% CI) P Value aHR™® (95% CI) P Value

Adjusted forall covariatesin Table 1

Hydroxychloroquine nonusers 121,/1407 1.00 — 1.00 —

H'I.-'cl rﬂxvchlnr{qume users 48 /1212 .67 (0458 to 0.94) Q.02 0.67 (047 to 0.95) 0.03
Rheumatoid arthritis defined by a

stringent criterion®

Hydroxychloroquine nonusers R5,/493 1.00 — 1.00 —

I—l'l.-rd rnxvchlnr{qume USErs 31/662 .52 (0.33 to 0.80) (0.003 0.51 (0.33 to 0.80) 0.003
CKDdEﬁnEdb}raEMngentmtﬂinnd

Hydroxychloroquine nonusers 117 /1407 1.00 — 1.00 —

H'I.-'cl rﬂxvchlnr{qume users 461212 .67 (0458 to 0.94) Q.02 0.64 (0.45 to 0.91) 0.0
H}rdmx}rchlnrnqume use as a

time-dependent covariate

Hydroxychloroquine nonusers 121,/1407 1.00 — 1.00 —

Hydroxychloroquine users 48 /1212 .63 (0458 to 0.84) 0.002 0.60 (0.45 to 0.81) 0.001
Including patients with SLE and

psoriasis

Hydroxychloroquine nonusers 129/1514 1.00 — 1.00 —

H'Ir’d roxychloroquine users R2 /1335 .66 (048 to 0.91) 0.m 0.64 (046 to 0.89) 0.01
I'\-'Iamtalnmg group assignment

despite discontinnation of

hydroxychloroquine

Hydroxychloroquine nonusers 136,/1407 1.00 — 1.00 —

Hydroxychloroquine users B6,/1212 .63 (045 to 0.82) 0.001 0.59 (0.45 to 0.79) = (1.001
cHRE, crude hazard ratio; 95% CI, 95% confidence interval; aHR, adjusted hazard ratio; —, mltap]:rl'n:able.
F'Ld]uated for propensity scores.
" All-cause death was considered a competing risk.
“Defined according to the Registry for Catastrophic Illness Patients only.
Defined by the mm-.t H'F-Eflhf and clinically relevant diagnosis codes for CKD (Supplemental Table 1).




