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Dinh lwvong anh hwéng

 Nghien ciru quan sat
e RCT




Bon loai “effect size”

e Chisb loai r (twong quan)

e Chiso loai d (hiéu so)

e Chisd dd nguy co (risk potency)
e AUC




Cac chi so twong quan -- rindices

e Twong quan
» Hé sb twong quan (correlation coefficients)
e Dao déng trong khoang 0 — 1

— 0 : khong tvong quam

— 1: twvong quan xac dinh




e Khac biét gilra
— 2 s0 trung binh

— 2tilé/ xac suat

e CoO thé chuan hda bang cach lay dé 1éch chuan
lam mau so




Vi du chiso d

D6 lach
Hiéu so chuan
Nhom A Nhom B (D) (SD)
N 100 110
BMD (g/cm?)  0.98 (0.12)  1.12 (0.11) 0.14 1.17

Systolic BP 110 (15) 100 (17) -10 -0.67




Area under the curve (AUC)

e Chisd vé discrimination (phan biét)

« Latilé cac cap doi twong (v&i outcome doi
nghich) v&i mot ca nhan ¢ xac suat tien doan
cao hon ca nhan kia

proportion of pairs of subjects (with opposite
outcome), where the one who actually
experiences the adverse outcome had a higher
(predicted) probability of event




e MOt nhém gom 7 ca nhan, vai xac suat tién lvong mac
bénh tim mach trong vong 5 nam

* Sau 5 nam theo dbi, moi doi twong hodc mac bénh
hoac khong mac bénh




Giai thich AUC

Individuals with CV events
S-years estimated probability of CV events

Individuals without CV events
5-years estimated probability of CV events

B0% ———————— » 30% concordant
20% T % 20% concordant
50% > 50% concordant
30%

Individuals with CV events
S-years estimated probability of CV events

Individuals without CV events
S-years estimated probability of CV events

80% . 30% discordant
20% ——————————— > 20% tie

50% T 50% discordant
30%

Individuals with CV events
S-years estimated probability of CV events

Individuals without CV events
S-years estimated probability of CV events

80% ____— 30% concordant
20% . 20% concordant
50%— » 50% tie

30%

Individuals with CV events
S-years estimated probability of CV events

80% v 30% fie

20% ___— _» 20% concordant
50% ————  ——» 50% discordant
0% ——

Individuals without CV events
S-years estimated probability of CV events

Chung ta c6 6 cap twong déng (concordant pairs), 3 cap khdong twong déng (doscordant
pairs), va 3 cap tie (tie pairs):

AUC =[6 + 0.5*3] / 12 = 0.62



Risk potency

» TisO nguy co — Risk ratio
— Relative risk (RR)
— Hazards ratio (HR)
— Odds ratio (OR)




Chi so do lwdmg effect size (ES)

(Bién nhj phan - dichotomous outcomes*)
RR (relative risk)
RRR (relative risk reduction)
ARR (absolute risk reduction)
NNT (number needed to treat)

NNH (number needed to harm)




Internal fixation vs hemiarthroplasty
(Pong dinh va thay khoép)

5

Internal Fixation = Screws

Hemiarthroplasty = Hip
Replacement




Hip Replacement vs. Screws

e RCT so sanh hip replacement vs. screws

« Poi twong: > 70 tudi gay co xwong dui

« Chitiéu lam sang: so ca tai giai phau va
outcome khac

« Két qua (slide ké tiép)

Parker MH et al. Bone Joint Surg Br. 84(8):1150-1155.




Re-operation No Re-operation Ti 1é tai giai phau

Hip Replacement 12 217 229 121229 = 5.2%
Internal Fixation
with Screws 90 136 226 90/226= 39.8%

Lam thé nao dé dinh lwong anh hudng?




Zoledronate va hip fracture

Nhom Fracture
Placebo (n=3681) 88 (2.5%)
Zoledronate (n=3875) 52 (1.4%)

Lam thé nao dé dinh lwong anh hudng?




Risk va Odds

e MOt nhém 100 ngudi, 10 mac bénh

* Risk=10/100=0.10
« Odds=10/(100-10)=1/9

e Risklamottilé/xac suat

e Odds la mottisd




Relative risk (RR)

Nhém Outcome Outcome Tong sb
xau khong xau
Piéu tri A b a+b
Chung C d c+d
Tong sb a+c b+d N=a+b+c+d

e Nguy co outcome xau (diéu tri): R1=a/(a+ b)

e Nguy co outcome xau (chirng): RO=c/ (c + d)
 RR=R1/RO
RR < 1 c6 nghia la diéu tri cé ich
RR > 1 c6 nghia la diéu tri gay tac hai
RR =1 khong c6 anh hudng




Odds ratio (OR)

Nhém Outcome Outcome Tong sb
xau khong xau
Piéu tri a b a+b
Chirng C d c+d
Tong sb a+c b+d N=a+b+c+d

e Odds cua outcome xau:khong xau (diéu tri): O1=alb
e Odds cla outcome xau:khong xau (chirng): O0=c/d
e OR=01/00
OR < 1 c6 nghia la diéu tri cé hiéu qua tot
OR > 1 ¢c6 nghia la diéu tri gay tac hai
OR =1 khong c6 anh huéng




Number Needed to Treat -- NNT

Nhém Outcome Outcome Tong sb
xau khong xau
Piéu tri a b a+b
Chirng C d c+d
Tong sb a+c b+d N=a+b+c+d

ARR = Absolute Risk Reduction = c/(c+d) - a/(a+b)

NNT = Number Needed to Treat (to prevent 1 bad
outcome) = 1/ARR




RR, RRR, ARR, OR, NNT

RR (relative risk): nguy co mac bénh trong
nhom diéu tri so véi nhém khong diéu tri

RRR (relatlve risk reduction): Phan tram giam
nguy co mac bénh

ARR (absoute relative risk): Ti 1€ giam nguy co
mac bénh

NNT (number needed to treat): S6 bénh nhan
can diéu trj dé giam 1 ca bénh

OR (odds ratio) khong cé y nghia dé hiéu!



Hip replacement vs Screws

Re-operation No Re-operation

Hip Replacement 12 217
Internal Fixation

with Screws 90 136
Risk Ratio (RR): 5.2/39.8 =
Relative Risk Reduction (RRR): 1-RR=
Absolute Risk Reduction (ARR): 39.8-5.2 =
Number Needed to Treat (NNT) 1/ARR =

Risk
229 12/229 = 5.2%
226 90/226 = 39.8%

0.13

87%

34.6%

3
(Can diéu tri (thay khdp) 3 bénh nhan dé gidm 1 ca tai giai phau)




Zoledronate va hip fracture

Nhom Fracture
Zoledronate (n=3875) 52 (1.4%)
Placebo (n=3681) 88 (2.5%)

RR=1.4/2.5=0.56
RRR=1-0.56=0.44
ARR=25-1.4=1.1%
NNT =1/(0.011) = 91




Hip replacement va Screws: RR vs OR

Re-operation No Re-operation Risk
Hip Replacement 12 217 229 12/229 = 5.2%
Internal Fixation
with Screws 90 136 226 90/226 = 39.8%
Relative risk: RR=5.2/39.8=0.13
Odds ratio; OR=(12x136)/(90x 217) =0.08

Khac biét Ion!




Zoledronate va hip fracture

Nhom Fracture
Zoledronate (n=3875) 52 (1.4%)
Placebo (n=3681) 88 (2.5%)
Relative risk: RR=1.4/2.5=0.56
Odds ratio; OR=(1.4/98.6)/(2.5/97.5) =0.55

Khong khac biét Ion !




Chi so effect size

trong thuwe té lam sang




Nimotop® -- bién quang cao

Cunl mls wit h
cercbral
infarction

—

3
34%  NIMOTOP-treated
patients with

| cercbral infarction

I patients

Number o

* RR=21.8%/33% = .66
* RRR=1-0.66 =34%
e ARR=33%-21.8%=11.2%




Tai sao NNT = 1/ARR?

100 bénh nhan
' dwoc diéu tri

67 khong bi stroke

33 strokes trong
11 strokes dwoc ngan nglra [ nhém chirng

22 strokes

22 strokes v&i Nimotop® trong nhom
diéu tri




Tai sao NNT = 1/ARR?

Piéu tri 100 bénh nhan; ngan nglra 11 strokes.

100/11 =1/0.11 = 1/ARR = 9 bénh nhan can diéu tri
dé ngan nglra 1 ca stroke .




Number Needed to Treat ...

e VOicaigi?

* Ngan ngua gi?

e O bénh nhan nao?




NNT trong thwc te

e O bénh nhan <30 tudi v&i “acute anterior
shoulder dislocation” lan dau, arthroscopic
surgery (so v&i diéu tri chuan “bao ton”) giam
nguy co re-dislocation gan 33% (tir 50% gian
xuong 17%).*

e Bao nhiéu b&nh nhan can diéu trj dé giam 1 ca
re-dislocation sau 2 nam?

*Kirkley A, et al. Arthroscopy. Jul-Aug 1999;15(5):507-514. Numbers rounded for
purposes of exposition.




NNT trong thwc te

Bao nhieu bénh nhan AMI (acute myocqrdial
infarction) can diéu tri bang aspirin dé giam 1 ca tw
vong trong vong 30 ngay ?

Tw vong trong vong

30 ngay
Died Lived
Aspirin 804 7783 8587 9.3%
Placebo 1016 7584 8600 11.8%

-2.5%

*Lancet 1988;2(8607):349-360.




Van de ctua Relative Risk Reduction

Risk ratio (RR) hay relative risk reduction (RRR =
1-RR) khdng cho chiing ta biét vé background
risk (hguy co trong cong dong khong duoc diéu
tri).

RR = 0.5 c6 thé 1a 1% giam xudng con 0.5%

RR = 0.5 ciing c6 thé 1a 10% giam xudng con 5%




Van de cua Relative Risk Reduction

» Nguy co revascularization (phan b6 mach) 12
thang =57%

- RRR=0.70
* ARR = RRR x RisK__ 4,
« ARR=0.70 x 0.57 = 0.40

* NNT=1/0.40=2.5

» Can diéu trj 2.5 bénh nhan dé grafts gidam 1 ca
can revascularization trong vong 12 thang




Trinh bay két qua

* Relativerisk chi co gia tri cho viéc danh gia
nguyén nhan (causation), va dé khai quat hoa

* Absoluterisk reduction (ARR) c6 gia tri trong
quyét dinh lam sang

* 1/(ARR) = Number Needed to Treat (NNT) rat
phd bién ngay nay va rat can thiét dé théng tin
cho bénh nhan




Phong ngwa cam cum ?

e Bénh nhan: 6 tudi, n, s6t, dau co, ho, dau cd
hong hon 1 ngay

e Nen dung Tamiflu® cho ba me mang thai?

Tim trong PUBMED -

Welliver R et al. Effectiveness of Oseltamivir in
Preventing Influenza in Household Contacis. A
Randomized Controlled Trial. JAMA 2001;
285:748-754.




Phong ngwa cum v&i oseltamivir

Tiép xtc trong nha

Flu No Flu Nguy co cum
Oseltamivir 3 206 209 3/1209 = 1.4%
Placebo 26 180 206 26/206= 12.6%
29 386 415
Risk Ratio (RR): 1.4%/12.6% = 0.11
Relative Risk Reduction
(RRR): 1-RR= 89%

e Risk Reduction
(ARR): 12.6%-1.4%= 11.2%

Number Needed to Treat
(NNT) ?2?7?7?

*Welliver R et al. Effectiveness of Oseltamivir in Preventing Influenza in Household




Phong ngwa cum v&i oseltamivir

Tiép xtc trong nha

Flu No Flu Nguy co cum
Oseltamivir 3 206 209 3/209 = 1.4%
Placebo 26 180 206 26/206 = 12.6%
29 386 415
Risk Ratio (RR): 1.4%/12.6% = 0.11
Relative Risk Reduction (RRR): 1-RR= 0.89
Absolute Risk Reduction (ARR): 12.6%-14%= 11.2%

Number Needed to Treat (NNT) 1/ARR= 9

*Welliver R et al. Effectiveness of Oseltamivir in Preventing Influenza in
Household Contacts: A Randomized Controlled Trial. JAMA 2001; 285:748-754.




Number Needed To Harm - NNH

Nausea No Nausea Risk
Oseltamivir 27 467 494 271494 = 5.5%
Placebo 12 449 461 12/461 = 2.6%
Risk Ratio (RR): 5.5%12.6% = 2.1
Absolute Risk Increase (ARI): 5.5%-2.6%= 2.9%
Number Needed to Harm (NNH): 1/ARI = 35

NNH Ia s6 bénh nhan can diéu tri dé gay ra 1 tac hai




NNH -- Number Needed to Harm

e Khong han la mot cum t thich hop

e Colénenla

NNTc (“Number Needed to Treat to cause”) vs.
NNTp (“Number Needed to Treat to prevent”),
nhwng NNH da di vaoy van'!




Transfusion No Transfusion

Hip Replacement 44 179 223
Internal Fixation with

Screws 4 219 223
Risk Ratio (RR): 19.7%I/1.8% = 11.00
Absolute Risk Increase (ARI): 19.7%-1.8%= 17.9%

umber Needed to Harm (NNH) ?2??7?

44/223 = 19.7%

4/223 = 1.8%




Transfusion No Transfusion

Hip Replacement 44 179 223 44/223 = 19.7%
Internal Fixation with

Screws 4 219 223 4/223 = 1.8%
Risk Ratio (RR): 19.7%I1.8% = 11.00
Absolute Risk Increase (ARI): 19.7%-1.8%= 17.9%

Num 1/ARI= 6

(Cl 6 bénh nhan duoc diéu tri (thay khop) thi c6 thém 1 ca can truyén
mau)

eded to Harm (NNH)




Ti so Undesired / Desired Effects

Harms” / Bad Outcome Prevented =
ARI/ARR =
NNT/NNH

hoac

Bad Outcomes Prevented / Harm Caused =
ARR/ARI =
NNH/NNT




Ti so Undesired / Desired Effects

e Harms caused / Bad outcome prevented = NNT/NNH*
 Hip Replacement vs. Screws for Hip Fx
« Khac biét (hiéu sd) vé nguy co tai giadi phau:
A Risk Re-Op =5.2% - 39.8% = -34.6%
« Khac biét (hiéu sd) vé nguy co truyén mau:
ARisk Trx =19.7%-1.8% = +17.9%

 Re-operations prevented/Transfusion Caused:
17.9/-34.6 =-0.52 = -1/2

*Easier here to divide A transfusion by A re-operation, rather than use NNH or
NNT.




Ti so Undesired / Desired Effects

e Bad Outcomes Prevented / Harm Caused =
NNH/NNT*

* Hip Replacement vs. Screws for Hip Fx
Khac biét (hiéu sd) vé nguy co tai giai phau:
A Risk Re-Op =5.2% - 39.8% = -34.6%

« Khac biét (hiéu sd) vé nguy co truyén mau:
ARisk Trx =19.7%-1.8% = +17.9%

 Re-operations prevented/Transfusion Caused:
-34.6/17.9 =-1.93 = -2




Ti so Undesired / Desired Effects

Cases of Nausea / Flu Case Prevented =
2.9%/11% = 0.25

Flu Cases Prevented / Nausea Caused =
11%12.9% =4




DPinh lwong hiéu qua cua diéu tri

Ti s6 nguy co (Risk Ratio) hay Relative Risk
Reduction lien quan voi moét can thiép khong
co6 gia tri thwe té néu khong co ti 1& hién hanh
trong quan thé

Chung ta can cac chi so tuyét ddi nhw NNT

Péi vai chi sb tac hai, NNH rat can

Chi phi diéu tri dé nglra 1 ca bénh = chi phi
dieu tri x NNT




