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Type of Study Design ‘b-:“ B

Cross Sectional Study

Cohort Study
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Type of Study Design

o -

= Case Series / Report

They may provide some descriptive data

on exposures to potential causal factors
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some indication of the relationship between
the disease and exposure or non-exposure

sample at one point in time
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Type of Study Design

TN

= Cross Sectional Study ¥

« cheap and simple * not a useful type of

- can study multiple study for establishing
exposures or multiple causal relationships

outcomes or diseases  only prevalence can be
- ethically safe estimated (incce)
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Analyses examine if exposure levels are
different between the groups

 Case

those who have a disease those without a disease
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Type of Study Design

. .
= Case Control Study | 4

e Can not calculate

 Best design for rare . ,
, incidence, population
diseases =
relative risk or

e cheap and quick attributable risk

e ethically safe

* high potential for bias
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Type of Study Design

» Cohort Study <= 15 ‘\S“\

Relative '

‘-»'“

subjects are followed over time with
continuous or repeated monitoring of risk
factors or health outcomes, or both
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Type of Study Design

. .
= Cohort Study | 4

e blinding is difficult

e estimate overall and —
——— e randomization not
specific disease rates
.. present
( incidence )

« large sample size or

* lower potential for bias

. lonqg follow-up is
- no recall bias J P

necessary

*Efﬁﬁggﬁjl BA

== SHER

12 on Medical Foundation Chia-Yi Christian Hospital




Type of Study Design
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= Comparison

Exposure —: Disease
e

Exposure IR
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Disease
8 Sectional |
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Type of Study Design

Sk

* Randomized Controlled Trial__/§ ’?’Z

> Co\"\f\den\
\\"\"-e"\’a I —

Best for study the effect of an intervention
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___1ype of >tudy vesign
Type of Study Desi - _‘_yﬁ

= Randomized Controlled Trlar

e unbiased distribution
of confounders

e blinding more likely

e randomization
facilitates statistical
analysis

e expensive
( time » money )

e volunteer bias

e ethically problematic
at times
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Study Design Tree

T as e

What was
_ the aim of
All . the study?

Studies
When were

the outcomes
determined?

Was the

Intervention ,
random |y 8 Experimental

‘" allocated?

Randomized Randomized Cross Case-Control
Cohort Study )
( parallel group ) ( crossover ) Sectional Study
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Level of Evidence

CUR

Systematic Review

RCT
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Type of Study Design “b*-,m

Prospective - blinded cross-sectional study

Diagnostic test comparing with gold standard

Prognosis Cohort study > Case control study > Case series

Etiology Cohort study > Case control study > Case series

Therapy Randomized Controlled Trial

Prevention Randomized Controlled Trial
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Validity E/EE

n IS EEE 2 5 ME randomize
n S EZ2EDblind

Were patients aware of group allocation?
Were clinicians aware of group allocation?
Were outcome assessors aware of group allocation?

n SEHEE > 80%
(Intention-to-treat analysis)

Was follow-up complete ?
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Level of Evidence

CUR
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RCT
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Levels of Evidence

Oxford Centre for Evidence-Based Medicine 2011 Levels of Evidence

IQuestion

IStep 1
(Level 1*)

Step 2
Level 2*)

Step 3
Level 3*)

tep 4
Level 4*)

Step 5 (Level 5)

How common is the
problem?

Local and current random sample
surveys (or censuses)

[Systematic review of surveys
that allow matching to local
circumstances**

lLocal non-random sample**

ICase-series**

n/a

Is this diagnostic or
monitoring test
|accurate?
(Diagnosis)

Systematic review

of cross sectional studies with
consistently applied reference
standard and blinding

Individual cross sectional
istudies with consistently
lapplied reference standard and
blinding

INon-consecutive studies, or studies without
iconsistently applied reference standards**

ICase-control studies, or
"poor or non-independent
reference standard**

Mechanism-based
freasoning

'What will happen if
'we do not add a
therapy?
(Prognosis)

Systematic review
of inception cohort studies

nception cohort studies

ICohort study or control arm of randomized trial*

ICase-series or case-
lcontrol studies, or poor
lquality prognostic cohort
Istudy**

In/a

Does this
intervention help?
(Treatment Benefits)

Systematic review
of randomized trials or n-of-1 trials

Randomized trial
lor observational study with
dramatic effect

INon-randomized controlled cohort/follow-up
study**

ICase-series, case-control
lstudies, or historically
icontrolled studies**

Mechanism-based
reasoning

What are the
ICOMMON harms?
(Treatment Harms)

Systematic review of randomized
trials, systematic review

of nested case-control studies, n-
of-1 trial with the patient you are
raising the question about, or
observational study with dramatic
effect

Individual randomized trial
or (exceptionally) observational
study with dramatic effect

INon-randomized controlled cohort/follow-up
study (post-marketing surveillance) provided
there are sufficient numbers to rule out a
common harm. (For long-term harms the
duration of follow-up must be sufficient.)**

\What are the RARE
harms?
(Treatment Harms)

Systematic review of randomized
trials or n-of-1 trial

IRandomized trial
or (exceptionally) observational
istudy with dramatic effect

ICase-series, case-control,
lor historically controlled
Istudies**

Mechanism-based
freasoning

Is this (early
detection) test
worthwhile?
(Screening)

Systematic review of randomized
trials

Randomized trial

INon -randomized controlled cohort/follow-up
study**

ICase-series, case-control,
lor historically controlled
Istudies**

Mechanism-based
reasoning

* Level may be graded down on the basis of study quality, imprecision, indirectness (study PICO does not match questions PICO), because of inconsistency between
studies, or because the absolute effect size is very small; Level may be graded up if there is a large or very large effect size.

** As always, a systematic review is generally better than an individual study.

How to cite the Levels of Evidence Table
OCEBM Levels of Evidence Working Group*. "The Oxford 2011 Levels of Evidence".
Oxford Centre for Evidence-Based Medicine. http://www.cebm.net/index.aspx?0=5653

* OCEBM Table of Evidence Working Group = Jeremy Howick, Iain Chalmers (James Lind Library), Paul Glasziou, Trish Greenhalgh, Carl Heneghan, Alessandro Liberati, Ivan Moschetti,
Bob Phillips, Hazel Thornton, Olive Goddard and Mary Hodgkinson
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Levels of Evidence

!*§”‘

Level of . .
Evidence Therapy/Prevention, Aetiology/Harm ogn05|s
. - SR (with homogeneity*) of inception studies, or
la SR {with homogeneity*) of RCT a CPG validated on a test set
1b Individual RCT (with narrow Confidence Individual inception cohort study with >80%
Interval) follow-up
1c All or none All or none case-series
SR (with homogeneity*) of either retrospective
2a SR (with homogeneity*) of cohort study cohort studies or untreated control groups in

RCTs

2b

Individual cohort study (include low quality
RCT; e.g., <80% follow-up)

Retrospective cohort study or follow-up
untreated control patients in an RCT; or CPG not
validated in a test set.

2C “Outcomes” Research “Outcomes” Research
3a SR (with homogeneity*) of case-control studies
3b Individual Case-Control Study
4 Case-series (and poor quality cohort and case- | Case-series (and poor quality prognostic cohort
control studies) studies)
Expert opinion without explicit critical appraisal, | Expert opinion without explicit critical appraisal,
5 or based on physiology bench research or or based on physiology bench research or “first
y gy Yy gy

“first principles”

principles”

St/ AsES Ee AAEENE |
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Post-operative radiotherapy for ductal carcinoma in situ of the bhreast.

Goodwin A, Parker S, Ghersi D, Wilcken M.

Cancer Genetics, Westmead Hospital, Hawksberry Road, westrmead, NSW, Australia, 2145,

BACKGROUMD: The addition of radictherapy (RT) following breast conserving surgery (BCS) was first shown to
reduce the risk of ipsilateral recurrence in the treatment of invasive breast cancer, Ductal carcinoma in situ (DCIS)
Is a pre-invasive lesion. Recurrence of ipsilateral disease following BCS can be either DCIS or invasive breast
cancer, Randomised controlled trials (RCTs) have shown that RT can reduce the risk of recurrence, but assessment
of potential long-term complications from addition of BT following BSC for DCIS has not been reported for women
participating in RCTs, OBRIECTIVES: To summarise the data from RCTs testing the addition of RT to BCS for
treatment of DCIS to determine the balance between the benefits and harms. SEARCH STRATEGY: We searched
the Cochrane Breast Cancer Group Specialised Register (January 2008), Cochrane Central Register of Controlled
Trials (CENTRAL) (The Cochrane Library 2008, Issue 1), MEDLIMNE (February 2008}, and EMBASE (February 2008).
Feference lists of articles and handsearching of A5C0 (20073, ESMO (2002 to 2007), and 5t Gallen (2005 to 2007)
conferences were performed, SELECTION CRITERIA: RCTs of breast conserving surgery with and without
radiotherapy in women at first diagnosis of pure ductal carcinoma in situ (no invasive disease present), DATA
COLLECTION AMD AMALYSIS: Two authors independently assessed each potentially eligible trial for inclusion and
its guality, Two authors also independently extracted data from published Kaplan-Meier analysis (survival curves)
and reported summary statistics, Data were extracted and pooled for four trials, Data for planned subgroups were
extracted and pooled for analysis. There were insufficient data to pool for long-term toxicity from radiotherapy.
MAIN RESULTS: Four RCTs involving 3925 wornen were identified and included in this review. All were high quality
with minimal risk of bias. Three trials compared the addition of BT to BCS. One trial was a two by two factorial
design comparing the use of BT and tamoxifen, each separately or together, in which participants were
randomised in at least one arm. Analysis confirmed a statistically significant benefit from the addition of
radiotherapy on all ipsilateral breast events (hazards ratio (HR) 0.49; 95% CI 0.41 to 0.59, P < 0.00001) and
ipsilateral DCIS recurrence (HE 0.64; 95% CI 0.41 to 1.01, P = 0.05). Pooled analysis for invasive recurrence did
not reach statistical significance. All the subgroups analysed benefited from addition of radiotherapy. Mo significant
long-term toxiciky from radiotherapy was found, Mo information about short-term tozicity from radiotherapy or
qualty of life data were reported. AUTHORS' COMCLUSIONS: This review confirms the benefit of adding
radiotherapy to breast conserving surgery for the treatment of all women diagnosed with DCIS, Mo long-term
toxicity from wse of radiotherapy was identified.
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f N-acetylcysteine to prevent acute renal failure after major surgery. 2 1b
3 2a

Ho KM, Morgan D1, 4 2b

Intensive Care Unit, Roval Perth Hospital, Perth, W& 6000, Australia, kwalk ho@health.wa.gov.au

BACKGROUND: Acute renal failure after major surgery is associated with significant mortality and morbidity that
thearetically may be attenuated by N-acetyloysteine, DESIGN: Meta-analysis of relevant studies sourced from the
Cochrane Controlled Trial Register (2007 issue 4), EMBASE, and MEDLINE databases (1966 to February 1, 2008)
without [anguage restriction, SETTING & POPULATION: Adult patients undergaing majar surgery without the use of
radiocontrast, SELECTION CRITERIA FOR STUDIES: Randomized controlled studies comparing N-acetyleysteine with
a placebo penoperatively, DATA ANALYSIS: Categorical vanables are reported as odds ratio (OR) with 95%
confidence interval (CI), and continuous variables are reported as weighted-mean-difference (WMD) with 95% CI,
CQUTCOME MEASURES: Effects of N-acetylcysteine on martality and acute renal failure requining dialysis were the
main outcomes of interest, Additional outcome measures included an incremental increase in serum creatinine
concentration greater than 25% above baseline, surgical reexplaration for bleeding, amount of allogeneic blood
transfusion, and length of intensive care unit stay, RESULTS: 10 studies invalving a total of 1,193 adult patients
undergoing majar surgery were considered, N-Acetyloysteine use was not associated with a decrease in mortality
[OR, 1.09; 95% CI, 0,58 to 1.92), acute renal failure requiring dialysis (OR, 1.04; 95% CI, 0.45 to 2.37),
incremental increase in serum creatinine concentration greater than 25% above baseline (OR, 0.84; 95% CI, 0.64
to 1.11), or length of intensive care unit stay (WMD in days, 0.46; 95% CI, -0.43 to 1.36), N-acetylcysteine did not
appear to increase the risk of surgical reesploration for bleeding (OR, 1.16; 95% CI, 0.57 to 2.38) ar amount of
allogeneic blood transfusion required (WMD in units, 0.31; 95% CI, -0.21 to 0.84), LIMITATIONS: Most studied
patients had cardiac surgery and normal renal function preoperatively, CONCLUSIONS: There s no current
evidence that N-acetylcysteine used perioperatively can alter mortality or renal outcomes when radiocontrast is
nhot used,
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Utility of N-acetylcysteine to prevent acute kidney injury after cardiac surgery: a randomized controlled trial.

Adabaq &5, Ishani &, Koneswaran S, Johnson D], Kelly RF, Ward HB, McFalls EQ, Bloomfield HE, 1 1la
Chandrashekhar Y. 2 1b

Division of Cardiology, Veterans &ffairs Medical Center, University of Minnesota, Minneapolis, MK 55417, USA, 3 2b
adabal0l@umn.edy 4 3b

BACKGROUND: Acute kidney injury (AKT) after heart surgery 15 associated with increased mortality, We sought to
determine whether prophylactic perioperative administration of N-acetyleysteine (NAC) prevents postoperative AKI
in patients with chranic kidney disease undergoing cardiac surgery (clinical trials.gov identifier NCTO0211653),
METHODS: In this prospective, randomized, placebo-controlled, double-blinded clinical trial, 102 patients with
chronic kidney disease whao underwent heart surgery at the Minneapalis Yeterans Affairs Medical Center were
randomized to either MAC (n = 50) 600 mg PO twice daily or placebo (n = 52) for 3 total of 14 doses (3
preaperative), The primary outcome was maximum change in creatinine from baseline within 7 days after surgery,
Secondary outcome was AKI (e, =0, mg/dL or »0r=25% Increase in creatinine from baseling), RESULTS:
Creatinine increased in both groups (0,45 +/- 0.7 mg/dL in MAC vs 0,55 +/- 0.9 mg/dL in placeba, P =.53) and
peaked on postoperative day 5, Acute kidney injury occurred in 41 patients (22 NAC vs 19 placebo, P = 44) by
postoperative day 5, but persisted in only 14 (7 NAC vs 7 placebo, P = .94) by day 30, In multivaniable analysis,
perioperative MAC was unassociated with &KT (relative nsk 1.2, 95% CI, 0.8-1.9, P = .34). Five patients (3 NAC vs
2 placebo, P = .68) underwent hemadialysis, and 5 (2 NAC vs 3 placebo, P = 1.0) died perioperatively, There was
ho difference in lengths of stay in the intensive care unit (4.9 +/- 7 days in NAC vs 6.5 +/- 9 days in placeba, P

= 06) and the hospital (13.2 +/- 13 days in MAC vs 16.7 +/- 17 days in placebo, P = ,12), CONCLUSION:
Prophylactic perioperative NAC administration does not prevent AKT after cardiac surgery,
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= How was the treatment effect?

= How was the treatment effect?
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= B BT

*FH=E K £ (significance level - p value)
*(S#EE R (confidence interval - CI)

*#0 ¥4 15 bt (relative risk + RR)

*&B ¥ tE{E(odds ratio : OR)

* 30 ¥4 15 ba 14 PR (K [E (relative risk reduction - RRR)
~4a ¥t B b 14 PR (K E (absolute risk reduction - ARR)
SAEEEZEZEZ (number needed to treat - NNT)

*EEEZFE (number needed to harm : NNH)

RinHBRMEEA

34



73 M FUER (SRR 34 B 2B 22 i

Importance E o2

= NNT (Number Need to Treat) LEEEY
~ R —UARGEREEFMTEENHEAR

EiRHE G EEEZR(EER)
300 700 = 300/ (300+700) = 30%

HIRA S EZR(CER)
=800 / (800+200) = 80%
TH¥ fEhE s - EFEEC(Risk ratio. RR)= EER / CER = 0.3 /0.8 = 0.375

B Bl EIEE (ARR)= CER-EER = 80% - 30% = 50%

¥ 15 B 4 [R 1R /Z (RRR)=(CER-EER) / CER= (80%-30%) / 80% = 62.5%
NNT =1/ARR =1/50% = 2 (88521 - EA1UEFE)

800 200

EER : Experimental event rate ARR : Absolute risk reduction RERBRVELA

CER : Control event rate RRR : Relative risk reduction ?%Efi-%&%&t

35 on Medical Foundation Chia-Yi Christian Hospital



73 M FUER (SRR 3L & B B8 22

Importance EE'IE

R—MREBH _F - BWIRHESLETR20% @ AFEMESETERIO% - GROEHESIE -
FRAN KRNEE

Relative Risk e B A 58 4 JEL B AR 29 0 29 BR AH 915 28 (EER/CER)

(R¥S L iE i) RR=1MAAMES] - RR<ARTIREEAR - RR>ABZ R MNER

RR=0.10/0.20=0.5

RR <13 /Ri67% o] F#{E 55 T HY fE bz

Absolute Risk Reduction
(FBH EIE PRI E)
ARR =0.20-0.10 = 0.10 or 10%

o e 2H B v e 20 B2 4 Ja| [ B9 4 ¥ 2= 2 (EER-CER)

AENEREEREI0%BIWIETER

Relative Risk Reduction
(PR3 B B 14 PR )
RRR =1-0.50 = 0.50 or 50%

MR IR - e FAHREREPRAVEESR (1 -RR)
(EERNERDN)
¥R RA - AR LIFEETHEERZES0%

Number Needed to Treat
(=Z—FHARH)
NNT=1/ARR=1/0.10=10

ZIR—NUABEREBEFINTEERBAR

MFRBEIOUMA2ETBERMHLIALT

/7 B2 BA BT A
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Importance EEH |

= CI (Confidence Interval) 95% {5 2 & [&]
45% (CI : 40% ~ 50%)

45% (C1 : 1% ~ 99%) (OBMARTSERRSNAST]
45% (C1 + -2% ~ 53%) | EORMRED SRRMmHERS

. Cl WEEREZHIRANEHE (precision) - M1ECI
E . RERBEARS LTS AEER

. NIRRT RLABRNRAEERY - BCAOTED
AERES NIRRT AREAEENHAEE ——

= e sy
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Practicability EEEE?EH?"IE

= How can [ apply the results to my patient
care?

*Were the study patients similar to my patient ?
*Were all patient-important outcomes considered?

*Are the likely benefits worth the potential harms
and costs?

RinHBRMEEA

P et 2N 68T
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Practlcablllty | HIE

= O] SFREERATCRYIEA ?
0[§aE X SHIPICO + = EH R AL EE

= 4E . Evidence * Expectation -
Experience * Environment

RinHBRMEEA

P et 2N 68T
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