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Cau truc bai bao cao

Gi¢i thi¢u

D0 nhay — do dac hiéu
Khuynh d¢ (likelihood ratio)
D0 phan bi€t cua test

Gia tri du bao

Test dang dinh lwong

Duwong cong ROC

Két luan
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Test chan doan = nghiém phap chan doan

. Bién ludn
Lam sang > Kinh nghiém l
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Can lam 3 BPd nhay T

sang Bd dac hnnéa




~ Gibi thi¢u

Test chan doan = nghiém phap chan doan

. Bién ludn
Lam sang > Kinh nghiém l
Tinh hudng gl]l&y';ﬁti[lh
IAm sang &du m'ﬁ_hﬂ' .
Can lam B nhiy T
sang > Po diac hiéu

| ° Juan niem cu: 1€St chan doan = test can lam Sang
} > KQ can 1am sang: do nhay, do dic hiéu
o Lam sang: gia tri tuyét doi
l o Khong thé khach quan
> Van dé thuc té:

> Bach cau >10.000 => nhiém trung

o Glycose/mau >200mg/dl => tiéu dudng

o Dau McBurney => viém ru6t thira




Gi¢i thi€éu

Test chan doan = nghiém phap chan doan

Tinh hudng
IEm sang

Tinh hudng
lam sang

— | & sang

Can lam

E5'..e‘lng

—» Lam sang

Can lam

E5'..e‘lng

—

—_—

—

—_—

BiEn ludn

Kinh nghaém l
Quyétdinh
chén doan,
s TR iy

B4 nhdy T

B dac hiéu

Testchidn dodan

{bao gbm cac

thudc tinh cada

test db nh ado =

da"jchiél:], ;gili ) ! ﬁfﬁl- nh

dur bdo duromg &b tri r

tinh_ gain dur bao -

dm tinh

MO hinh mo1 cua test chan doan
Thong tin = 1am sang + can lam sang
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Gioi thi¢u

Test chan doan = nghi¢ém phap chan doan

> Uu diém cua test chan doan (quan diém mai)
o Tong hop thong tin: 1dm sang + can 1am sang +. ..
o Chuyén bi¢t cho BN
o Panh gid khach quan, c6 ti€u chi
o Pinh lugng dugc (t0t hon dinh tinh kinh nghiém)
} o Ap dung y,hoc thuc chirng
\ > Panh gia tat ca cac giai doan:
o Yéu to nguy co,
o Chan doan
o Piéu tri
‘ ' > Tién lugng

o La hinh thirc ap dung y hoc ching c¢d, x6a bo mo6 hinh y hoc kinh
nghiém ca nhan.

> Du bao bién co khong do dat truc tiép
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Gioi thi¢u

Chit lwong test chan doan
> PO chinh xac
o Gan gidng gia tri thyc can do
o # sai léch hé thong (bias)

> DO tin cay Chinh xac
o (514 tr1 do nhi€u lan déu gan giong nhau (accuracy)
° # sal sO ngau nhién (variance) C6 Khong
Y
co | [ |+ O
Tin cay
(precision)
| "
0 0
khong | (O | + O
0 '
'




. Gi6i thi¢u

Chit lwong test chan doan

’ > (314 tr1 chan doén

j o Kha nang phan loai bénh nhan vao ting nhom chuyén biét
> Pic tinh x4c suét

> (314 tr1 nd1 ta1
o = khoi luong thong tin
> PO nhay — dd dac hi¢u
o Khuynh d¢ (likelihood)

° (314 tr1 ngoai

o = kha niang quyét dinh, tién doan, xép loai
o Gia tri dy bao duong tinh — @m tinh

o Lé thudc quan thé




Gioi thi¢u

Panh gia test chan doan
> So sanh voi tiéu chan vang (test chuan)
o Cung kha nang phan nhém
o D& thuc hién trong: k¥ thuat, trang thiét bi
o Gi tién phai ching
> Van hoa chép nhan duoc
o Nguy co thap: bénh nhan, nhan vién y té

> Panh gia
o Nhom két qua nhi phan
> Nhom két qua lién tuc => diém cat, ROC,



Dinh nghia

z ° D§ nhay

‘ o =ty I¢ test (+) / bénh (+)

’ | o Kha ning bat nguoi ¢6 bénh

> Do dac hiéu

o =ty I€ test (-)/ bénh (-)

o Kha ning bat nguoi khong bénh

> PO nhay — dd dac hi¢u
o Gid tri ndi = Hang dinh, khong thay doi theo ty 1& hién mac (dan sb)
o Thay doi

o (iai doan bénh nang => do nhay cao

i o Nguot lanh khong triéu chirng => d¢ dac hiéu cao

e > Test dinh lugng: ngudng cat +++




D) nhay — d§ dic hicu

Bang chéo 2x2 ,,
test chan doan

, () () Téng
| Bénh/tiéu (+) | 480 | 320m) | 800

chuan vang (-) | 1280() | 1920)| 3200
| Tong 1760 2240 4000

\ > So sanh v6i tiéu chuan vang
> Két qua test: nhi phan

y o Chu y: thtr ty thong tin

o a = duong tinh that

o b =am tinh gia

o ¢ = duong tinh gia
o d = am tinh that




Bénh/ti€u (+)
chuan vang (-)
Téng

test chan doan

(+) (-)
480 | 320(b)
1280(c) |1920(d)

1760 2240

Téng
800

3200
4000

> Do nhay
> = ty 1é test (+) / bénh (+)

)

o Kha ning bat ngudi ¢6 bénh = ty 1¢ test (+) trén nguoi c6 bénh

> P nhay cao => Giup tam soat

- Py nhay = a/(a+b) =480 / (480 + 320) = 60%
o = ctr 100 nguoi bénh thi ¢d 60 ngudi duoc chan doan bang test




D0 nhay — do dac hi¢u

Bénh/ti€u (+)
chuan vang (-)
Téng

test chan doan

(+) () Tong
480@) | 320m) | 800
1280¢c) | 1920 | 3200

1760 2240 4000

> D0 dac hi¢u
o =ty I¢ test (-)/ bénh (-)

)

o Kha ning bat ngudi khong bénh = ty 18 co test (-) trén nguoi khéng bénh

> P§ dac hiéu cao => Giup chan doan

> Po dac hiéu= d/(c+d) = 1920/ (1280 + 1920) = 60%
o = ctr 100 nguoi khong bénh thi ¢d 60 ngudi co két qua am tinh




" D{ nhay — d dic hiéu

Lua chon test

> D0 nhay cao

7 > TAm soat bénh

o Ty 1& mac thap

{ o Bénh khong thé bo sot (HIV, truyén mau, ung thu...)
o (Gial doan sém

> P dac hiéu cao
> Chan doan bénh
o Ty 1& mac cao

i o Chan doan sai nguy hiém (phau thuat, truyén thudc tan huyét khoi, loai thai)

o Duong tinh vo1 test khac
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D0 nhay — do dac hi¢u

Sai 1am khi nghién ctru vé test chan doan
> Tiéu chi ctia test chan doan niam trong tiéu chuan vang
> Pinh nghia ti€u chi
o Tach bach tiéu chuan vang

o Két qua bi nhiéu
o Chui quan cao: (doc x quang) => kiém tra chéo
o K¥ thuat phurc tap => lua ky thuat khac
o Bi nhiéu (biét chan doan) => mu don, doi

o P chinh x4c thap (bung ngoai khoa) => tiéu chi khac




" D{ nhay — d dic hiéu

Sai 1am khi nghién ctru vé test chan doan
o Khong nhom ching
o Quan thé khong dai dién (1am tai cap ctru) => chon quan thé sé ap dung
> Chi c6 nguo1 bénh (loai thai/test dwong)=> xac dinh nhom chirng

> P1ém cat = ngudng khong ro rang
\ o Pat muyc tiéu rd: chan doan, sang loc
> Pinh nghia quan thé

> Thiét ké nghién ctru khong phu hop
o Ap dung chung test cho 2 nhom bénh/khong bénh

o Phan dinh gia tri nd1 tai, gia tri ngoai




F"“ Khuynh do

Khuynh d¢ = likelihood

z > Chi s0 lo1 ich cua test chan doan

o Ty s6 khuynh d6 c6 kqua & nhom bénh/nhém khong bénh

\
’ | > Nhom bénh ¢ khuynh huéng c6 két qua A gap N 1an so voi nhom
khong bénh

> COng thirc

o Khuynh d6 duong tinh:
__ P(T+/M+) _ Se
"~ P(T+/M-) 1-Sp

o

i > Khuynh do am tinh:
i L[ = Pa=/M+) _ 1-se

Bt P(T—/M-) Sp




 Khuynh dj

Gia tri sir dung
o L= 1: khong gia tri
o L -> o0: thudng c6/ bénh (+)
o L -> 0: thuong khong co/ bénh (+)

> L>>1: ting x4c suat bénh (+) sau test
o L<<1: giam xac suat bénh (+) sau test

A a9
21

St 195
11 10001 190

50071

951 1.5
1.2
99 1
Pre-Test Likelihood Post-Test
Probability Ratio Probability




~ Khuynh d)

Gia tri thong tin
> Vi= Ln(L) = khoi lugng thong tin ctia két qua
> Str dung dang thang diém: 100*Vi(+), 100*Vi(-)

‘ Kha nang chira thong tin ky vong (capacité
Informatique attendu)

o CIA= [Vi(+) * P(T+/M+)]+ [Vi(-)* P(T-/M+)]

> Dung dé so sanh cac test




W Khuynh d¢

Vi du: Lwa chon test chan doian GERD

CIA Uutién
Udng barite 040 0,85 27 07 1.8
Do manométrie 058 0,84 36 05 4,6
Noi soi 095 041 16 0,12 35
Sinh thiét 0,77 091 86 025 134
Do acid trao nguoc 0,84 083 49 0,19 10,8
Do pH thuc quan 0,88 0,98 44 0,12 30,8 U tién




Khuynh do

Tinh toan |
test chan doan
(+) () Tong
Benhtieu (V) [ 480 | 3200) | 800
chudn vang (-) | 1280() | 1920(a)| 3200
Tong 1760 2240 4000
o | 4=PT+/M+) _ Se _ _480/800 _

P(T+/M-)  1-Sp _ 1280/3200
_ P(T—/M+) _ 1-Se _ 320/800

o |-

= 0,667

P(T-/M-)  Sp  1920/3200
> Vi+ = 100*In(1,5) =40,54

> VI- = 100*In(0,667) =-40,49

> CIA = 40,54*480/800 + (-40,49)*320/800 = 8,13




 Gi4 tri dw bdo

Gia tri du bao = gia tri ap dung/Bn cu thé
> X4c suat sau test
7 > Néu test +
o => x4c suit bénh (+) = duong tinh that
{ o => x4c suat bénh (-) = duong tinh gia
> Néu test —

o =>x4c suat bénh (+) = m tinh gia

o => x4c suat bénh (-) = am tinh that




 Gi4 tri duw bdo

Gia tri du bao = gia tri ap dung/Bn cu thé
> X4c suat sau test

‘ > Néu test +

o =>x4c suat bénh (+) = duong tinh that = P(M+/T+)

| o =>x4c suat bénh (-) = duong tinh gia = P(M-/T+)
> Néu test —

o =>x4c suat bénh (+) = Am tinh gia = P(M+/T-)

o => x4c suat bénh (-) = am tinh that = P(M-/T-)




 Gi4 tri duw bdo

Gia tri du bao = gia tri ap dung/Bn cu thé
o Xac suat sau test = P(M/T)
> Néu test +
o => x4c suat bénh (+) = P(M+/T+) = a/(a+c) = 0,273
o => x4c suat bénh (-) = P(M-/T+) =c/(a+c) =0,727
> Néu test —
o => x4c suat bénh (+) = P(M+/T-) =b/(b+d) =0,143
l o => x4c suat bénh (-) = P(M-/T-) = d/(b+d) = 0,857

i test chan doan

1 1 (+) ()  Tong
Bénh/tieu () [480@ | 320() | 800

chuan vang (-) | 1280 | 1920()| 3200
Ton 1760 2240 4000
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Gia tri du bao

- Dac tinh

| o L& thudc qu?m thé (xac suit mac trudc 2] ®

| teSt) 51 195
o Prevalence thap => P(M+/T+) thap "1 ool 190

o Prevalence thap => P(M-/T-) cao

951 1.5
1.2
99 1
Pre-Test Likelihood Post-Test

Probability Ratio Probability
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Gia tri du bao

Dac tinh
> Lé thuoc test chan doan (nhay, dac hi¢u, khuynh do)
o P(M+/T+): L& thudc do dac hiéu

°P(M +/T +) =

Sexp
Sexp+(1-Sp)*(1—p)

° P(M-/T-): 1€ thudc do nhay

) N Sp*(1-p)
P(M—/T-) = Sp*(1-p)+(1-Se)*p

Sp: do dac hiu, Se: d§ nhay; p ty 1€ hién méc caa bénh trong dan s6 = x4c suat méic bénh trudc test
> Pac tinh Bayes:
o Két qua duoc dién giai theo boi canh
o Vi dy: HIV antibody Elisa (+) / quan thé nguy co




. Gi4 tri dw bdo

Bai tap
Ty 1¢ mic bénh trong Gié tri dyr bao mic bénh
cong dong 0,04 ‘ = ty 1é mic bénh sau test
Do nhay 0,98 Test (+) 0,29
Do dac hi€u 0,90 Test (-) 0,001
5 Giéa tri dw bao KHONG
st @i bénh = ty 18 KHONG
doan bénh sau test
2 Test (+) 0,71
\ (+) | () Tong Test (-) 0,999
' Bénh/tiéu | (1) | 157 | 3 | 160
; chuan
vang | (-) 384 | 3456 | 3840
Tong 541 | 3459 | 4000




. Gi4 tri dw bdo

Bai tap
Ty 1¢ mic bénh trong Gié tri dyr bao mic bénh
cong dong 0.06 ‘ = ty 1é mic bénh sau test
D6 nhay 0,98 Test (+) 0,385
Po dac hicu 0,90 Test (-) 0,001
5 Giéa tri dw bao KHONG
L E e bénh = tj 18 KHONG
doan bénh sau test
< Test (+) 0,615
\ (+) | () Tong Test (-) 0,999
i Bénh/tiéu (+) 235 5 240
chuan
vang | (-) | 376 | 3384 3760
Tong 611 | 3389 | 4000




. Gi4 tri dw bdo

Bai tap
Ty 1¢ mic bénh trong Gié tri dyr bao mic bénh
cong dong 0,20 ‘ = ty 1é mic bénh sau test
Do nhay 0,98 Test (+) 0,710
Po dac hicu 0,90 Test (-) 0,006
5 Giéa tri dw bao KHONG
L el bénh = ty 18 KHONG
doan bénh sau test
< Test (+) 0,290
‘ (+) | () Tong Test (-) 0,994
' Bénh/tieu | 1y | 784 | 16 | 800
; chuan
vang | () | 320 | 2880 | 3200
Tong 1104 | 2896 | 4000




Gia tri du bao

Bai tap
> D nhay = 0,98 ; do dic hiéu = 0,90
Ty Ié hién mac 0,04 0,06 | 0,2
Pd chinh xac 0,903 0,905 | 0,916
Gia tri (+)/test (+) 0,290 0,385 | 0,710
Gia tri (-)/test (-) 0,999 0,999 | 0,994
Am tinh gia 0,001 0,001 | 0,006
Dwong tinh gia 0,710 0,615 | 0,290

o =>tam soat tot (Am tinh gia thap)
> => (Gi4 tri dy bdo duong tinh cao, khuynh do (+) =9,8

|
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 Test dang dinh lwong

!

|

Gi¢i thi¢u
> Chi s6 do dat dang dinh luong
‘ > Qui wdc ngudng binh thuong — bat thuong
- ° Tuy theo ngudng => d6 nhay — do dic hiéu thay doi
f > Nghién ctru
\ > Puong cong ROC: 40 nhay — do dac hi¢u
o Udc tinh diém ngudng: chan doan — tim soat
o Khoang do du, khoang quyét dinh
> Phéi hop nhiéu test => hiéu qua t6i vu

o Xac suat chuyén biét theo két qua




 Test dang dinh lugng

Phan bo cua chi so

Duong cong phan Du:ong cong phan
bo cua nguoi binh bd cua ngudi mic
thuong bénh

Chi s6 do dat

-00 +00




Test dang dinh lwgng

Phan bo cua chi so

Duong cong phan Diém cat DBuong cong phan
bo cua nguoi binh bd cua ngudi mic
thuong bénh

Chi s6 do dat

+00

]
- I




Test dang dinh lwgng

Phan bo cua chi so

Duong cong phan Diém cat Du:ong cong phan
bo cua nguoi binh | bd cua nguoi méic
thuong ! bénh

|

|

|

|

|

|

|

|

|

|

|

|

Chi s6 do dat

+00



 Test dang dinh lwong

Phan bo cua chi so

Duong cong phan Diém cat Du:ong cong phan
bo cua nguo1 binh | bd ctia nguoi mac
thuong : bénh
f

|

|

|

|

|

|

|

|

|

|

|

|

Chi s6 do dat

e -0 Am gia i Duong gia +00
i :
#E I
iy !
. _ : '
I
I
!




 Test dang dinh lwong

Phan bo cua chi so

Duong cong phan Piém cat DBudng cong phan
? b ciia nguoi binh bd ctia nguoi mac
‘ thuong bénh

Chi s6 do dat

+00

Khong bo sot bénh = do nhay cao

 owongtinn




 Test dang dinh lwong

Phan bo cua chi so

Duong cong phan Piém cat DBudng cong phan
? b ciia nguoi binh bd ctia nguoi mac
‘ thuong bénh

\

Chi s6 do dat

+00

-OO z <z A A - A
Chac chan bénh = do dac hiéu cao

ST




~ Multiple of Median (MoM)

!

! > MoM= khoang I¢ch gia tri do so vo1 trung vi quén thé
> Muc dich

; o Chuan hoéa s6 liéu theo median

o Thuong dung cho Alpha —fetoprotein (AFP)

; o Tam soat huyét thanh san phu
> Cong thirc

MoM = Kq (BN)

Trung vi — Median (quan the)

> Vi du:
> Po AFP dé tam soat di tat thoat vi ong song (luc 3 thang giira)
o Két qua do BN = 60ng/ml
o Trung vi quan thé = 30 ng/ml
> MoM = 60/30 =2




" Dwong cong ROC

> ROC:biéu dién twrong quan do nhay — dac hi¢u
> Muc dich

> Xéc dinh diém cét t5i uu (phd quat)
i

o So sanh cac test chan doan
o Nhan dinh gi4 tri tam soat — chan doan

> Tinh toan
o Dung hinh: uéc luong diém
> V& bang Excel

o Di¢n tich dudi duong cong: udc luong SPSS (phuong phéap can hinh thang)




Lim .
" Dwong cong ROC

’ Ve g 7
Ponhdy |

i

i

4l

L o L 1-D6 dic higu .
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Dwong cong ROC

D0§ nhay
1 A

0 1
1-D6 dac hiéu

> PDuong A>B

> PO nhay + do dic hiéu tot
hon

o Dién tich A>B

Do nhay
1 B
A
0

1-D6 dac hiéu
> Puong A: tam soat
> Puong B: chan doan



Dwong cong ROC

> Phuong phap moi

D04 nhay

1

e

DPiém cat
to1 uu

Do dac hiéu

s—

Chi sb do dat




Dwong cong ROC

> Phuong phap moi

1 1
1 1
Do nhay : : Do dic hiéu
JRA— i ! )
1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
0 1 1
—_— : : — 0
' | Chi so do dat
\ | ]

I [ I

Vung do Dung do du Vung do dac
nhay cao hiéu cao




Dwong cong ROC

> Phuong phap mai . .
| |
Do nhay ! : Po dic hiéu

| : |

| | |

I ! I

: Nhay=98% I i

| Dic higu=10% | i

| | |

| Risk-T=1% ! :

| Risk-S=0,3% | l

I ! I

| | |

| | |

| | |

: | |

) : Chi s6 do dat
‘ g =Y j i do
| | |
Vung do Dung do du Vung do dac

nhay cao hiéu cao




4y
N
- Dwong cong ROC
> Phuong phap mai . ,
| |
D0 nhéy : ! Do dic hiéu
| 1 r— i : ’-‘ 1
: |
3 ! ' 1 Nhay=20%
\ : : . Dac higu=99%
‘ l L |
I ] i1 Risk-T=1%
‘ i |1 Risk-S=9,1%
| | |
| | |
| | |
| | |
| | |
| 1 :
HE | . f®BN  Chisé dodat
i \ ‘ | ]
205 | | |
| 1 Vung do Dung do du Vung do dac

i ] nhay cao hiéu cao
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N
- Dwong cong ROC
> Phuong phap mai . ,
| |
D0 nhéy : | Do dic hiéu
N [ T
| |
: | ‘
; ! | Nhay=70%
; : ! Dic hieu=30%
‘ l :
I I Risk-T= 1%
‘ ! Risk-S= 1%
] i
| |
| |
| |
| |
| |
- i ! __lo
He | 18N | Chi s6 do dat
i \ ‘ | ]
205 | | |
| 1 Vung do Dung do du Vung do dac

i ] nhay cao hiéu cao




" Duwong cong ROC

> Phuong phap moi }
D04 nhay |
‘ 1 r— |
—
* D0 nhay cao
 Am tinh gia thap
* Kha nang phat hién bénh
trong quan thé cao
« => Test sang loc
0 —
\
' i
Vung do

nhay cao




Dwong cong ROC

} * DP0J nhay, do dac

| hi¢u khong cao

. e Gia tri chan doan
khong cao

 =>vung do du

« =>phoi hop test

PR o ol e e R e e e e e e e e e e e e e e e
j SR (Y S ——— VR S ——

o {

il Dung do du
:‘;:"l ""‘




. Pui
- Dwong cong ROC
I
| Do dac hiéu
| |
|
1 PO dac hi€u cao |
?  Duong tinh gia thap |
i « Kha ning chan doan cao |
« => Test chan doan |
!
I
N—
: o — O
e :l Chi séldo dat
i |
: 1 Vung d6 dac

il hiéu cao




F"“ Dwong cong ROC

Vi du

z > Cong thitc bach cau mau

‘ > <8.000 BC => khong nhiém trung

! > 8.000 — 12.000 BC => nghi ngd nhiém tring, can test khac
| > >12.000 BC => chan doan nhidm tring

> Tam soat hoi chimg Down

o Nguy co mic bénh trong quan thé:
o 1/700 tré sinh song (*),
> 1/400 (me >35t)

o Két qua sau test
 1/1000: &m tinh
o 1/10: rat duong tinh
o 1/150: nghi ngd cao => phoi hop test khac

Nguyén Khac Han Hoan - http://tudu.com.vn/vn/y-hoc-thuong-thuc/suc-khoe-phu-nu - 2016



http://tudu.com.vn/vn/y-hoc-thuong-thuc/suc-khoe-phu-nu

Any questions?

Cau ho1 — thac mac



