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~flfiuh~tl\lLL 'Yi'Yl611~thmtlu hfliiu'VI;tl13J 1fl£Jyf11ufh1.,~~ 
u 

lJ111h:;~flRUh11LtlUhfliiu Y\lUtl\lLfi£J1fiulh1~~1:'I~lJh:: 

~"fiuh1113JLtlUhfliiu R1U~~iiu":;«lJ111"nI.'VI;tliim13Ji'lu
u u 

hfl9iflL~tlti1\l 1h:;,.:; 1im:;1'\l1um"LLu~~~'l.J111LL~:; ~lJ3J111~U 
L'Yi"1:;~~lJ111~1~tll ~';):; LtJU~~'l.J1m Vi';) 11~11~tI ~th£J13J1~LtJU 

u , 

hfliiuLLf\1~~ ~'l.J111filJ111"~"·H 1u VI lUtI \lL~£J1nU~ ~~lJYl1.,m ';) 

~:;LtlU~~~lJL Vi';) 11~11~tI ~th£Jir\lii1tl111R L~U hfliiu~\lLL3J111" 
u 

fl,.1';)fr1£lD1\l';):;1~~~~lJfilJ111,.m1,;) uty'VI11u111,. LLU~~~111" 

~"1,;)L 'VI ~lrtL tJUL~tl \l~u,,:;« lJtlD'Yll11'U 'VI11113Jm1lJ~\lfl mR 3J~u , , 

~tI\l1t!ml RtllJ LLf\~:;1~ LL ~1 ';):;Y\ l1~LLU ~~ ~111" ",.1 ';)1~3Ji"L~u 

'VI1tl~"'Vi ~1"1U';)Ul1 ~lmtJU']111~\l~ \l1U'VItt1'VI'l:t\lRtlVi3Jw1~ WEll1 
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~l\li ~tl\l~m«3J,n;~tl\l1t!'Yl"«tllJ~1\l i L~tl1~t~l1HLL1:'I:;LLU~~1:'I 
111"'Yl"RtllJ1~t111fftl \lm3J~l~lJ ~\lrt u 

- lJ'YlUl (Y\l13J~\I~tl \lii111,.'Yl" RtllJ LL~:; gold standard 

~tltl:;1,.,!) 

- ~U~tlU111,.Yll1~£J1U~l'U.1t!'Yl"«tllJL ~tl1it,;)U£J hfl 

- l1~£J'Yl1i~1i1it,;)u£J hfl'Yll\lfl~itl1, , 
- ~11'lY m~~tl\lhflYlm,.ul1t!'Yl" «tllJ3J1L-nLL1:'I:;ml3J'il11, 

~tl\lhfl1uRmu111"nI.~1\1 i 

- fl mR3J,n;~tl\l1t!'Yl" «tllJL~tl1it ';)U£Jh fl LL~:; m,. LLU1:'I, 

- ~1tlD1\lLLftfl~111"~lU1 m,h,h ~ i ~LtI\lo'l ouun)fflJt) ~ 
1~'Yl"RtllJb~t)1~hd'£Jh f'l 

- 1~«11\1 Receiver Operating Characteristics 

(ROC) curve 

- m,.H~f\~fl'VI~1£J,;)"LL~:;m"~lu1mfh likelihood, , 
ratio 

tl~\I lJ'Yl f'l113Jrt13J1tlii~", 3J,\l'VI3J1£J ~ ';):; tl ~ lJ1£J"1£J~:; LB£J fl 

111,.Yll1~'Ylfl«t)lJ1" i ~\liu 

1JYll-h 

111,.1it';)U£Jh flLtJu§ \l~lLtJUtlD1\I~ \11U111,.11 \lLL~U 11".."11'lY1 

~th£J ml3J£Jl11~1£J1u111"1it';)umL~~:; hflLL~l1f\l\1fiu hf'llJ1\1 
u 

'ilit"m"mJtl 3J ~,;)l11111,."ll'l1U,,:; 1i LL~:; m,. fl,.1 ~11 \l111£J ~ R1111,. t1 
u , 

1\4,;)U£J1~tlD1\lt111fftl \l 'VI1tl1~11"..il1'lY1Y1L 'VI3J1:;~ 3J~tl1u1., hfl 
u , 

t)11'V1 ~l£J'ilit"ir \lfftl \lm"£J 111"""1~flUL Vi 3JL~3J. 1~ 111,. ~"1 ~fluii 

~\l'il\4"Y\l1tl-U1 \lL9\£J \ILL 1:'1::1U~t) \lU D,n;111"~ \l4ftl \ltll"£J Lfl~tl \I~tl 
~1\1 i LritlUl'lJtl 3J~~1~ ';)111111,. ",.1 ';)flUL~ 3JL~3J3J1"13JnlJ'lJtl3J~ 
,u u 

Y11~';)l11m,."ll'l1U,. ::~LL~:: 111,. ~"1 ';)11 \l111£J ';)::«13J1,. t11it ';)U£Jh fl 

141lu~R". 1"£Jyf11u LL~1:'I:; hm:;ii1~111"1ihu£J~LtJU3J1""t1U, M 

tlD1t!'VI~\l~ \lLtJu1t!~1i1it,;)u£J hfl1~LL~UtlU (t111~tl\l) ~R"1u 
\l I I \l.' 

U';)';)UU 'VI1m{Ju1~Y1£JmnlJrf11uth'Vl'ilJ hflLL~1:'I::'ilU,"~\lYlL;j£JU, 
1nU~l"13J1~" 

M 
~lU 1~ 111,.1\4';) U£J'VI1tl1t! 111"'Yl"«tllJrt';):: LtJU1~ 

~ LL'Vi'YlDMl1'lY1'Yl11 flUtl£Jll1Ul3J1H1"£J L11~«" L~tl ';):;1~m1lJ 
\l I' , 

~ 1:'I111,.1U, ';)U£JYI LL ~u tlULL 1:'1::1i~ 1:'1111,. 'Yl " «tllJ 3.1111 \lLL~U l1"..il1 'lY1 

L'liU 111,.1u,';)U£Jlm::Utl"eim«lJ4i'tl\ltllfl£Jtll111,.1'lJ h 'VItllJ LL~:: 

L\l1~u1 ULdmJtl"~L ~U1~,;)1111ll'Vi tlwi\lffm1 \ltll1 LL~:: 111,.m1 ';) 

~UL dtlUtl,,11ii111,.eim«lJ 1um nl.rt111,."ll'l1U,,::~. 111"""1~ 
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M 

gold standard ("13J~l"1"::lJ1"1'Yl£Jlfl~itl1) 1u111,.1u,';)U£J 

Utl"eil1 LRlJLU£JlJ'Vi~U ';):;YI l1~ LL 'Vi'YlMf11 'lY111\lLL~U111,.fl1 'lY1'ilU,,,
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l.h":::f'ltJl.h:::flB,Mf L'!1U m,-1Vi'~thu~m.jBu fm1Vi'BBn'ilL~uif1 
u ~ 

Y11Uh1~L YiU.,'j'WB LLt1ifH:::1Ul1Uu1u~.,'jL~mim Y1fl"lJB.,'jUB'lei'nLG(tJ, 
L~UtJ'W~U ~:::flB.,'j'-13J~H'lm'-L'Wl:::LimL~:::~ui 1i1.u gold stan­

dard 911U m,-mltJ~~m'-f1'-111Y11Limim Y1m:::~l1 Vi'LL'W'Yl~11.,'j, 
Ll~unWrm;'1~~lL'Wl:::191 fm m,-1Vi'U1fllUl1mJ'W~LYI)'J1:::~3J ifl, 
LiJUm'-1Ul1uu 3..1::: L1.,'jYl flBfl'il3JflB .,'j ell flU nnml11~uL dB 111mBU 

hfl';hii~n~ ru.::: L,j'l1tintJL'Il ~fl3J:::L'~.,'j 1~m,-ml11~uLdB~.,'jLiJu 
1~1Ul1UU3J:::L1.,'j1tiLLtiUBU~~'lLL~:::~~LUU gold standard L'!1U 

nu. m'-~l epe ,-:::'ydl.,'j1l1fl1"ll1~f1ufl~itnntJ1l1fl1"ll1'W[J1~1'Yl[J1 

~.,'jLuunWr'l clinical standard ntJ gold standard ,xULB.,'j ~.,'j 
LLm~m'-1U';lUU hfl~LUU gold standard ':::LiJU1~~LL'W'Yl~ 
B[J1mll3Jl1intJ~thu3Jln~~f1 LLf11u'Yll.,'ju~~u'-ln!l111~\h;lU 
~L~U gold standard ~lU3J171':::LUU1~~iitr~Y111u.rlU~U' 
~ '" 'l.,'jU 

1. r	 HL1~lU1UYI~lU1un1H:::mltJ~~ 

1.2 iiml3JL~IJ.,'jf1Bm'-Ln~ml3JYim'-3Jlnl.t'Bu~~B~llU 
m'~.,'jLLnm'-3J1ti~.,'j1u~u1i~Y11il~lhuLrimll1~m'-~3J1H 

u	 ::.I u 

1.3	 iiml3JU.,'jUlnG(~tJ"nuenBuYl1mn'lm13J1~~:::mn1u, 
m,-1i1~fl.,'jn~11 

1.4 iJ'-lf11LL 'W.,'j Y17BtlB.,'jHLfl~fl.,'j~B'-lf11LL 'W.,'j 

ifl1~1it~UU~LiJU gold standard thwftJhfl"llit~Y1~.,'j 
1~iitrtyYll~.,'jnfll1LL ~1 1~~U';l::: LiJU1~'Yl~G( BtJ~l1l3Jl Hrrl1u 

LL~:::1~iim13J~lLiJU~ll:::flB.,'j~m'lu Y111~1it';lUU 1"'111 L'!1U m,­

'l'-l';lb~ iiU1L~B'lYl1 LiB3Jl ~lL1U LLf1ifl1~1itl1UU~L iJu gold 

standard ff.,'ju,-::: ff tJ tr ruYllt1.,'j n fll1 n ';l::: ii~t1'l flU "'111 ~1 "'I ~~ 
~	 u 

G(:::mn '-l~L"l ~l~lU '-lf11f1n 1'lU~fl113JflnflB.,'jBH~:::91Bunl1, 
u u 

b'Yhnu Y17B~n111~3J191'-~lU ~.,'jLn~m'-U'-:::LiJUflru.fil"lJB.,'j1i 
~ , 

'Yl'lG( BtJ1Y1~~t1~t'lu~u 1~mu1utJL Y1UtJntJ1~'Yl~G(BtJ3Jlfl'-:U1U 
~ 

(gold standard) fl.,'j~:::1timhlt1B1u 

2.	 tl\Hlu~h~, ~l~u1'li'M«umHhi;)ul\,1~njii't'lvHH)1J 
l ~ f) iihll1Uh fl 

m,-1~Urrl1Ut1B.,'jmflutr~~UYI~lUBU1.,'j ~thf'ltyflB t1B.,'j 

ii1ifl ~ln,-Y1 ~lU'-::~tJ~ iiml3JG( 13Jl'- fl1Um,-'!11UU ~iT~ .,'jlUt11U 

f11.,'ji 1~mU'Wl:::LriB'Y1l.,'jlU1~U"lJU1~1Y1q) .,'jlU911Uc;il.,'ji ~n~11 
~.,'jii~.,'jLLt1m. Vi't'hU1m~n ~L~Ul"lllru 1UtilU~.,'jlU1~U'WlflYi .,'j~.,'j 

u u ~ 

~'!11UU iJ~.,'jlU1~U ~b ntJ,j'B3J~LL ~:::'-ltJ'-l3J L~lY1,zl~Yi3JYi~fl 
\I	 \I I lJ , 

LL~:::L~tJLfl3J Luufiu tr,tUY1,hf'ltU3JlnBnBU1.,'jWU.,'j flB 'YlU'Ylf'W~ 
~ , . 

1um,-u iJiT~J.,'j1U ~ .,'jflil.,'jii1Jln'WB~';l:::~ ~n~u1Vi'.,'jlU.Jl Litu1u~lU 
~ ~lU~1~~l1~U.:::fiB.,'jii~.,'jLl~lLL~:::ml3J~.,'jh~LLtilLLti1um1 

u 

Yll.,'jlU1~U1Vi'~ l L1~ 

2.1 filtlllJl;lvtJ brltl~~ iiu cu~ Yi11 cij£J;(lU1 ~ cnfl~ f) tJ L~ f) 

1U~d'Uhfl ~:::t1B.,'j'YltJ'Yl1ULBnG(111uL4B.,'j~u1~ciB.,'jLL't1nBUL~B 

1Vi' Ln'lfl111Jt1~ 1um111.,'jLL~Unm~n~lLL~:::~l1Vi'nm~ n~lff 1JtJ1 m 
I	 I I 'lJ 

1'lufl1~Ln'lml3J~~'W~1~fl.,'jY1 LflUU11n!)1U.,'jlu1~ufl9\Yi1JYi LL ~1 

Y1~.,'j~ln'YltJ'Yl1U 1UL4B.,'j~ffU hLL~l ~:::flB.,'jYi~11 ru.l~ 1Vi'1BtJflBtJ 
u 

Bnfl~ .,'j11~~.,'jlU1~U';l:::LiJUU1::: 1U"llU1Jln LYiU.,'j'WB~~::l1l3Jl1fu 
Y11B1~ LL~::: LU1Y13J1UYI ~n"lJB.,'j .,'jlU1fuflB B::1,-~ .,'jLiJUf'll m3Jifu 

"lJB.,'j.,'jlU ~lm1J~~~:::1:::tJLU1Y11J1U"lJB.,'j.,'jlU1fu1tiBU1.,'ji~L~U, 
f'llm1J1tUthYlftJm1'Yl~ffBtJL~B1it~;lu hflll:::BU1uLLU1'Yl1.,'j~.,'j~ ,u 

11 "lffnfliJalJ n iJ::,htJliJvfJ'fJL1f1 n 7nnlnm7f1" f'llm3J1~u~iJ 
~ ~	 I 
.. '" 1......d.J	 Ake!"'.1LUBfl113J~::: LBUfl1Jln"lJUl1:::-nlU Y1~ 'YltJ'YllU.,'jlU1 'IIU111J1J1::: ff tJ­

u 

7111 mL~U1l1'W'W,ULL~U.,'jlU1~u191BU1.,'j~ LL ~:::tJl.,'jfl~ .,'j'!11U1Vi'~n-

fl'tJfl~lU1 ru."lJUl~"lJB .,'jU1:::"lllm ~n~l~ LY13Jl::: ~3J191 nn,x.,'jflU 
, , ' 

Y11BflntrtU'Y\11UL7B.,'jf'llm3J1tuntJ~L-nUl"llltU m~1l:::Ln~U1:::1v"llU 
~	 u ~ 

3Jln L'W11:::Yll1Vi'~~u 1JB.,'jL ~U1l1'W'W~U"lJB .,'j.,'jlU1~[)ifl L';lU~U3J1n 
u 

\o4vn 'ln~D .,'jLiJum1'YltJ'Yl1Uml3J~~"lJB.,'j~~U 1U~1,j'B LL ~:::"lJBtJ--	 u 

L'ilf1"lJB.,'j.,'jlU1t[)1~i'~~'~~~ ~11:::~';l;:"lJU1U1uf'llm3J1~Ut1.,'jn~11 
...	 ..... ",<t .. A'" "'I., ... 1.:!1'J>.'"
"lJl.,'jflUflB "71inflita1J n" flB1n-B::: b1 ! l1:::f1B.,'j 'Dln-'Yl'lffBtJ n 

1uhfl n ~iif1111J1ULL1.,'jLYlU.,'j1'l ~1il1u,-:::[)::1f1"lJil'lhfl n ftlU 
, ' 

... .Ill ' <t... CJ .. "'I d "'I" ,.e. I
"lJBfl113J1111 "nl'Wm In" flBB::: b1LL~:::Y13J1UfI.,'jB::: b1! L'W11:::f1l11 

<:t ...... C) ,dl 

"fll'Wm In" eln~:::~3Jll1f1.,'j 

1. 1it~UU hfl1tiLLllut1l~.,'jfBU~::: 85 Y11B 

2.	 t'l3JfilntJL~U~~.,'j'Ylu1um1~~Yll1~'YlflffBtJ Y1~B 
, , I 

3.	 Ln~U1::: 1U"llULLn~1J1U3JlnY1fffl 
I	 I'lJ' 

ojj .,'jml3JYl3J1U LLt1~::: BU1.,'j';l:: rllYlU'l LLU1'Yl1.,'j1~U;; LL~n 911.,'jnu 

fll m 3J1fu~~~:::~ .,'j~'l ml3J~U1~"lJB .,'j~111J.,'jlU1 t£J LL ~:::"lJB .,'j~~ 
u u	 u 

Yi~11 ru.l1Vi''YlU.,'jlU1~UtilU ftlUm1Lt!UU~ 3J3J9i~lU.,'jlU1~U':::, ~ 

fl~lUfl~.,'jntJfll m3J.,'jlu1~U LYlu .,'jLLt111m1Lt!UUG( 3J3Jti~lU~:::"lJU1U 
IU I	 I l '" 

LUBYllY1 LiJu,'h CilBtJ"lJB.,'j,'h m1J1~uY1m1JH ojj .,'jLiJum1LG(UilLLU1 

'Yl1.,'jBU1.,'jUB1unmLlftrtyYll~~.,'jLiJUfll m1J1~U~U 
2.2 amlf,\I:::lla:::'\llJ1Yllh:::'lIlml~l'tnnU U1:::"lllmLU1­

Y13J1UYl1BB1.,'j~.,'j fiB U1:::"lllm'YlnflU~.,'jii~n~ru.:::~L;hfftJYI~nLnru.-n 
,	 ' I 

fll1.,'j1lLL ~:::L iJuU1:::"ll1n1 n fl3JY1 iitr ru 
~ 

"'I 11Um11it ~UU~Ut1B.,'jl1l, 
1~'YlflG(BtJ3Jl HCil11';l~f1BU1.,'j iflu1::"lllm~.,'jn ~11iiLiJU~lU1U 

3Jlnrrl1~nd L11m';l';l:::fllYlUfl~n~ru.:::U1:::"lllm1Vi'LLfltJ~.,'j L"l!U 

fllYlUfl ~n~ru.:::"lJel.,'j hfl1Vi'm .,'jf1tJtr ruYll~Ln'l~u1JBu~ G('lYl1B
~ , 

~hf'lt1:!3Jln~~'l L"l!U iflt1B.,'jm1fln~11uu1:::"lllm (~1J1U) ~~~ 
LimJu1fl'W~1G(3Jl nfllYlU~~n~ru.:::"lJB.,'jU1:::"lllmLU1Y13J1U11LiJu 
~1Jlu~1BLLVi'.,'ji LL~:::iJ1,j'1J1U1ULnu 71U L'W11:::~1Jlunfl3J~LiJu u	 u , 

trtyYll1um11it~U£J hfl LiJUt1U BU1.,'j11nm3JLL3J1l:::1tifllYlUfl 

trn ~ ru.::: ~1J1U HLL ~1 tJl.,'jfl~ .,'jL'-l TiD.,'j111ffl1Jl1 fI'-1tJ113J~1J1U'Yln 
lJ	 lJ I ' 

11U1JlftJm1~n~11~ ~.,'jflB.,'jL ~Bn~1J1UtJl.,'j11U3Jl~n~1 ojj .,'jt1B.,'j 
I ,u 

mflu1~~3JL~BnY1LY13Jl::~1JLYlB1Vi"lti'i11LL'YlU (u1::"lllmillBul.,'j) 

~~nt1B.,'j"lJB.,'ju1:::"lllmn~3J~(u1:::"lllmLU1Y13J1U) fi111ti#flLL'YlU 

~ ~n~ B.,'j3J1~n ~1 ~:::'Y1l1~L11 G(13J11 fllll ~ ~nl1~ n ~ln ~tJ1 U 
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1.11 :::[)11~1ifn'IJ~t11[)~1 't1'~el cil.,j'3Jfl~lil bfljelU 1111Ul~Hf'Ylilael 'IJ 
,~ , 

't1'l11 ~ ~1elcil.,j1Utl1:::"Ill111 '111't1~ .,j~el.,jij1~ ~ ~.r1el cil.,jtl1:::"Ill111 
I I 1 I 

Yib 'I'\~1::: a~ b'YhYitl1::: a 'IJ~lW'lJ1111111~[)'Y11.,jfl~it111,,[)'I11't1if11 

~::: ij~1'U1U~t11[)Uel[) ~U'3J~el.,j~, ~ b~el11 'l'\1el ijuel[) bnu'1.1 ~U~el.,j 
~ 

~11~l~tb[)~l11bb'l'\ ~.,j';1.,j j (multi-centre study) ih1~'Ylilael'IJd 
HbUU screening test 1Utl1:::"Ill"1lU m1w~11 ru,111 hfl~~el.,j1111 
'l11~~:::W'IJ'~Utl1:::"Ill111~ijtr11~ ru,:::elcil.,j'1~ b-nU ijm[)-n1.,j1il 

, ' 
bb~11V;~1~lnilml~"lJel.,jtl1:::"Ill111Yi~:::U1~1~11~1'l1~-n1.,jm[), ih 
tt11~'Yl"ael'IJ~1 Hn'IJhflm1W~11ru,111 a mU1l1w1""lJel.,jhfld~ 
bUutrnJ'I'\1~U"el.,j'l'\11~'Ylilael'IJ~1'l11 ~flU bW11::: ih~t11[)ijm1111 

~ ~ 

bbail.,j"lJel.,jh fli'ilb 'ilufi'3J~el.,jH1111'Ylilael'IJ1" j ~11 'l'\1mUUhfl 

~if.,j'3Jbba il .,jm1111 'Y11.,jfl ~it 11 bb~1111 'l11 ~W'lJnelU~:::-n11V;m 

111~1,.,nelu~,::: bnilml~ bfl[)'1'\1[) 1"[)~1' 1.1 411 ~1 nil ml ~"lJel.,j 
~·t11[)if11'.1:::bUU1mtl bb'IJ'IJ~n1'1'\U"1V;'l11,W 'IJh"'f1~.,j Lb~1::: [)::: 
~ ~ 

bb111b~~ 'l'\1el1u1:::[):::~hflbbail.,jelel11'3Ji'ilb'u 'l'\1m:::[):::~~·t1 ..w , ~ 

iJm1111 b'l'\ imun'IJhflDUj ~11'1'\ ~1[) hmUbb[)11nu'3Jelel11 ~l~ln., 

fl"n~dmel'IJfl~~'t1~.,jtl1:::"Ill11111~:lJm'IJf)~"1[)(control group) 
, ~ 

L-nU flru,:::~~[)~11~1~t11[)Yiijm[)1:::Wll.,j 13-40 tJ bb~:::~"L.nel 
\J 1J 1 I 

if[)1flW ~la ~11u1::'IJ'IJ'Yl1.,jb~um111fl'l'\1[) 1'.1 ~1U ~l.,jYi bbail .,jm1111 

'mbV;.,jj elcil.,jUel[) 7 1U bb~:::iJ'i t11:::"Ill111~U1~1~11~1~.,j11~~ 
01<; iii '01<; '" '" \II '" \II '" '.If'"lJl1fl" bb~::: "nnU1fl" ~:::'lel.,j~m1111 L"lJbL~::: Lelbb'l'\.,jj el[)l.,jll>el[) 

71U bb~:::ijm[)elci1:::'1'\11.,j 13-40 tJb'l'\~elUnU f'h~ln"ml~~.,j, ~ 

11~11~:::bUU inclusion criteria ff1'1'\1'IJtt1~t11[)bil~1~11~11u 
~ 

11111.11::: bijUfl ru,f11"lJ el.,j1 $1111 'Yl" a el 'IJ, 
"lJU1""lJel.,j11~~ (~lU1U) t11:::"Ill111~11~1~.,j11~~~ "~hfl" 

bb~::: "'~~hfl" ~:::'''~l~l11am 1"[)~lU1ru,bb[)1111~~nU ~.,jdbW11::: 
~ , 

sensitivity bb~::: specificity 11~~.,jf11fll"'I'\1.,j~.,j~"bb~:::~1~" 
(R bb~::: L) if11~:::ijf11bb'l11~1.,jnu brielf'\l'U1ru,'~~lU1Utl1:::"Ill111 
1Ubb';~::: n ~~f1el[)U1 ~111 ~nUbUU ~lU1U1.11 :::"Ill 111 ~ m1U1 ~11'IJ, 
1111'Yl"ael'IJ~.,j'l'\~" 1111f'hu1 ru,Lb[)1111 ~~nud~::: Hh111 ru.~U1, 
1~11111it~;:i'[)~lbUU diagnostic test 

a'l1~H~1'U1ru,"lJU1,,1.11:::"Ill1111Ubb~ ~:::11 ~~'~bbn 
~ , 

(15.4)P(1-P) 
n 

(R - L)2 

t.1'ltiTJ.nOl;jnn'\.ln~lJ. "~hfl" 
~ 

I lOA d Ii-' o"lI 

mm.,jj bb~:::mmi'IJ1[)~".,jU 

n = ~1'U1Utl1:::"Ill1111U11~~ "~hfl", 
R bb~::: L bUUf11m~1'I'\1.,j~a .,ja"bb~:::~la" brieliJml~ciuh 

~ , , 
111111~11~1'1'\1f11 sensitivity 1Utl1:::"Ill11111~~d~:::1V;f11tl11~el.,j, ~ 

~.,jfel[)~::: 951u11~~iJhfl 11~11flel, 
R flelf11fllil'l'\1.,ja 

~ 
.,ja""lJel.,j sensitivity ff 1 '1'11'IJ 1111 'Yl"­, 

ael'IJ1~d~i1bUU probability brieliJml~ciuh~.,jn~11 b-nU fll" 

11~:::ijf11fel[)~::: 90, R 'il:::b'Yhn'IJ 0.9 

L f\elfilflli1Wr.,j~l~il'lJel.,j sensitivity ~1'1'\1'IJ1111'Yli1­

ael'IJ1~d~i1bUU probability brielijml~ciuh".,j11~11 b-nU flli1 

11..:::ijf11fel[)~::: 70, L ,:::b'Yhn'IJ 0.7 

P = fllbQ~[)~fllil'l'\1.,j"lJel.,j sensitivity ~1'1'\1'IJ1111'Yl"­

ael'IJ1$d~i1LUUprobability b-nU mi111f1Wil.~[)elci~fel[)~::: 80, 
~ 

P ~:::brhn'IJ 0.8 bb~:::fil P ~:::~el.,jelci1:::'1'\11.,jfll R bb~::: L ba~el 
~ 

~111iiu1V;U1f11~1.,jj ~.,j't1bb'Ylu1u~"1 ~:::'~f11 n = 6211[) 

('3Jb~elfiflel.,j~lU1ru,,,) ~Uflel t11:::"Ill11111~~ "~hfl" ~~::U1~1 
~ , 

.. ,"0 

fl11~lm1~~lU1U62 11[) 

~1U1111~1'U1ru,~1'U1Utl1:::"Ill111~11~1~1'1'\f'IJ11~~ "'~~hfl", 
~::irtU'lelU1111~1'U1 ru,bb 'IJ'IJb~[)1nU bW[) .,jbb~btl~[)Uf11 sensitivity 

bUU specificity bb~:::fllfll"'I'\1.,j"lJel.,j R bb~::: L m~fll specificity 

~milH 
1u~a" ~lU1Utl1 :::"Ill111 ~m1 H1.u1111 ~ 11~lfl~ .,jd.. ::: LUU, 

e.Jt'l11~'lJel.,j~lU1Utl1:::"Ill111"lJel.,j~.,j 2 nfl~,iubel.,j, 
o ..:; '011 , , 011 ~ 
;I1U1utl1:::"Illmfl11~1'Yl\l11~~ "lJ 1fl" bbt'l:: " lJlJ HI" 'Yl, 

Uel[)Lnu't1':::YI11V;~~1111~11~1'1'\lfll sensitivity bL~::: specificity 

iJ1el111a fl~li1 bfljelU"111ml~bUm1.,j~111~U iil1if~1'U1Utl1:::"Ill111 
~lmnu't1,:::ij1111anJbtl~1"lJel\lbb1\I\I1U b1t'l1 bb~:::'Yl1Vliiau~1u , , .. "'1"'0 

~ ~ 

t1,d, \1.;"'1 Q;'l'\U.,j bW11:::m "Il~lU1U 1:::"Ill111'YlWelb'l'\~1:::~::: L"flltl11'lel.,j9l1.,j 
~ 

'l'\1el111~ml~buu~1.,jelcibb~1 
~ , 

tllU11111 'Ylilael'IJ't1'l11~'I'\lt11:::"IllmYibUUh fl1 U"Il~"IlU 
, ' 

1111~lU1ru,'I'\1~lU1utl1:::"IllmYi b'1'\ ~1::: a ~1u"Il~"Ilueln~:::-n11,,[), 
~lU1 ru,'I'\l~lU 1Utl1:::"Ill111~ b'I'\~l:::a~1U11 ~~iJhflnelU ~l11iiu, 
1V;flli11111 di.11ml~"Il11"lJel.,j hfliium1 ijfllb'Yh1"1u"Il~"Ilu ~l11iiu, , 
1V;u1 ~lU1Utl1 :':"Ill111 n ~ ~iJh flb UU~1~ \lbb~::: '1'\ 11 ~1[) fll ml ~"Il11, , 
"lJel.,jhfliiu1u"Il~"IlU b-nU ml~"Il11"lJel.,j hfliiu1u"Il~"Ilu~~el.,j1111, , , 
~n~lijfel[)~::: 1 bb~:':~1111111~1'U1ru,t11:::"Ill11111~~iJhfla~~~11, 
~el.,jH~lU1U 6211[) ~.,jiiU~lU1Utl1:':"Ill1111U"Il~"IlU~~el.,jU1~1 
~11~n:::iJ~l'U1U~.,jiu = 62 X 100 = 6,200 fl~

1
1$f'\l'U1 ru,~lU 1Utl1:::"Ill111 bb'IJ'lJd ~.,j Hn'IJ1111'Yl"ael'IJ~U1 

~lHbb'IJ'IJ screening test ~.,ju1't1Hh'll~"IlU,iUbel\l, , 
_I _I 'j/ , ... _I '" '" '".1

2.3 f111lJllu1unWuth'l"DlJtl (fllVl1I1u1) bmel.,j~el'Ylll>l 

" 
~1H1"fll';1.,j j 1U1111'Ylm~elm:::~el.,j'l11~ael'IJml ~b '1'\ ~1::: ff~1u 

1111U1 ~11"b ~el'lel'IJf'\lm~1 ~[) bfl~el.,j~el~ ij11mbbW.,j~lm:::iJ~ 
, ~ ~ 

1-nt3JbbW1'1'\ ~l[)b 'Yhbfl1el.,j~el"lJU l"b~11 U1W1l'm'IJ1 bb~:::11mtl11 

tlliJbfl~el.,j~el'l'\~1[)elcil.,j~H1i1'" bfl~el.,j~el~iJ coefficient 
~ 

of 
I 4" d. A.d .d Ad ;...

variation ~lRi1~:::btJUbfl1t1\I~el'Ylb'I'\~1:::«~'Ylai1 11i1"~~"el.,j, , 
a:::mn -n1~1[) 'f1~~L11 tllif.,jbUU1i1'1'13J":::"el\l'Dn-nm,Jbb~::: 

'I.J11£J1[)~U9lelU1111HLL ~:::11111i1 1V;-r'lb,U 1111m'IJfl~flru,111W1u, , 
11111"ij ml ~~ 1 t'fnJ~ln 1111H.r1elcil.,j~1"1 llU~ .,j"llit,,~1V;~ ~ 

~ Q 

'I.J111 bb ~:::~ ~ t'l'IJ '1'11 el~ iJ~ 1WIl'11 ~19l1 tlU~111 ~'Yl"a el'IJf11[)':::... 
iJel.,jnUelfl~;)11111111" (measurement bias) 11111".r1elcil.,j 



-:!-,.J. IV ~ ~ 34 lin 6 fJ1J1Jn 1 JJ. fl. -JJ. fl. 2532 

b~£J1nU~li 'VI'Sll£Ji fl~-.1'lJ::~t1-.1'~,hm-.1nu (repeatable, repro­

ducible) bb'Sl::~n~t1-.1nUm1:lJ'lJ1-.1(valid) if1bfl~t1-.1iJmnIJTHl 
1~,hti1bbthtltlmtJuti1b'Sl"1J'lJ::ti'ltr ty 'VI 11U"'lU diagnostic sus­

picion bias 'Sl-.1'ti' bYn1::bfl~t1-.1iJmtJuti1thu~.l'Sl~Yni 1umm 
, ~ 

d I Q..od I GoO d A 

'Ylmj~lU~ 'Slmj 'Yl'l fl €I U[J -.1"1JU t1[J n Ufl1£J'l1 bb 'Sl:: m1:IJUnfl'l"1JtI-.1flU 
tJ 

thu bb'Sl:: fluthubtJu~ti~ffu1~~ 'Slmj 'Yl~ fl t1U btJu~ 'SlUdn 'VI1t1 'SlU 
tJ , 

'VI1t11~fl::bmULtJu 1+ n-.1 4+ LtJU~U Mhhu~s\'~::fftl-.1thu~'Sl 
tJ 

mj'Yl~fltlU 1'l[J1:iJm1U~:IJ1"1Jtl4lif1t1~1-.1 L~t1'V1~nL~-.1t1flii (diag­

nostic suspicion bias) ~'lJ::~lu'~b"1J1nU~·~11fl" 'VI1t1 ..,~~ 
, tJ 

htl" mj1~,hti1bbtid1~ i -n':JJ'ti'~'Sltt~itltln:IJ1btJu,hbbUU~t1 

b'iitl-.1 (continuous) 'lJ::~t1-.1~-.1'V1ttmn n4onnn~lu~ 'Sl'Yl'lfltlU~-.1 
UdnLb'Sl::'SlU1~-n~b 'lJU bb'Sl:: bbfl'l -.11 ~b ~Ul11:JJijtrty'VI11 U"'lU"1JtI-.1 

observer variation 1Umj~lU~'Slmj'Yl~fltlU1'l£J1~~~U:lJ111:IJ 
tJ 

~lU~'Sl~1mb'Sl::~t1-.1~lU 'ti'~'Slm -.1nu. 

m1:IJbbthtlj1U"1JtI-.1"1JtI:I;J'Sl (,hti1bbtlj, variable) ~bnUbb1J-.1 
t1t1n1"'btJu 2 tlj::bll'Yl ~t1 

2.3.1 flJ7JJllJ1nJnuW7mrrimnii (Biological varia­

tion) 41-.1~'lbtJU random variation b't/U mji'lbbj -.1.rUb~t1'l 
fm1m::"U~l'l1'Sl 'VI1t1mj1m::~ucortisoI1uflUb~[J1nUbb~ 
iUn'Sll~l-.1nU n'ti'fl1bbfln~1-.1nU mjbbnt"1J~'lJ~d-nl'~'l[Jnl'VIU'l 

I 

mmnuti1t1~1-.11 ~'lj -.1nu 'VI1t1~'l 1~~tm1~t1~1ufl1l1~b~[J1nu 
I I I tJtJ \J 

'VI1t1fl1l1~-nfl1n'Sl[JtI~U bYltl1~fl1-n1'l 'ti'j::'VI';h-.1n~:IJ~l-.1 i bm[JU 

b-n[Junu'ti' b~t1 t"fl1l1~bb'Sl::nl'VIU~b1'Sl11~b 'VIijtlunubb~1mj 
bnULL 'Sl::1~ti1t1~1-.11 U'flUb~[J1nu 2-3 fl~ -.1bb 'Sl::'VI1fl1bu ~[Jfitl 'tl 

2.3.2 m7JJllJ1'jJ1'i1UiJlh~11lU'j::1J1J(Systematic varia­

tion) ~~btJum1:IJbbtljtlj1U ~er'i~[J~t1-.1~£J1£Jl:IJnl ~~ b~j1:: 
btJum1:IJ~~~'Sl1~'Yl1-.1b'Ylfl\l,fl U1-.1flUb1[Jnm1:IJ~~~'Sl1'ldbtJU sys­

tematic bias 41-.1btJU~'Sl11£J~t1mjflm~1 m1:IJbbtljtlj1U-n\l,'ld 

dJUtlfl~~t1t1-.1nu'~bb 'Sl::~ t1-.1':iJ1 ~b n~~u1 U-.11U1~[J b~j1:: 'lJ:: ill 
1~fl1~i~''''~~ 'tl'lJ1nm1:IJ'lJ1-.1~-.1'V1:IJ'l~-.1 i ~~t1~l-.1~hb~Unb ~U 
l1btJuiitl:IJ'Sl~~lb~t1t\t1'~ ~-.1db~j1::mjm1~lif-.1''''fl11nM\[J-.1 

tJ , 

nu (reproducible) <;]1t1~1-.1"1JtI-.1 systematic bias oJi-.11umm 
"1JtI-.1mj1~db1[Jnl1 measurement bias '~bbribfl~t1-.11~bbj-.1~U 
b~t1~~b~tI:IJfl1l1~ 1~bbj -.1.,Ub ~t1~'Ylnfl~ -.1n''''fl1~ln'':hm1:IJbUU 

I ' Q; I 

';)1-.1 bb~fl1-n1~''''M-.11n~b~[J-.1nuif1i~ 1Uflub~[J1nu 'VI1mtlm-n 

b~tI:IJfltu.1l1~41-.1ill 1~1~ 'ti'f11'V11t1''lb'ltl1~lnl1~btlm1-.1'Ylnfl~-.1. 
I I 

bb1Jbb~mjtlubntlU"1JtI-.1 pyrogen 1U~l[J1'Yh 1~~ 'Slmj'Yl~fl €I U 

U1-.1t1~1-.1'~f11~ -.1~U'VI1el~l'Sl-.1 ~ -.1~l-.1i b'VI~ld~1u-nl1~bn'ltlfl~ 
-n\l,~d'", mjbbnt"1J systematic bias 1Umj'Yl~fltlU~t1mjtl.l 
<;]1t1~1-.1~m1Ufl1bb~UtlUbb'Sl::ijm1:IJbii:IJ"1JU~1-.1i nu :IJ1'Yl'lfl t1U 

11:IJnu<;]1t1~1-.1~ bnu,,,,41-.1 bt1umj m Ufl:IJfl n41l1~"1Jel -.1mj 'Yl~ fl €I U 
I " lot 

'll'Ubtl-.1 (quality control) if1ijmj'Yl~fltlU'VI'Sl1[JiJU'ltlU';)::~t1-.1 

~~'VI11fimjmUfI:lJfln41l1~1Ubb~'Sl::~U'ltlUti'1[J Yl-.1j::~n' '1bfl:IJtI
I , 

11mj 'lj1 'lJ,~~ 'Sl'SlU':iJ''''bbtl 'Sl11ti1t1~1-.1~1.tl:IJ1 m1 'lJ 1:JJijfln~ 
~t1-.1mj'lj1'lJb 'Yl1~U bb~if -.1'V1:IJ1[Jm1:IJ11bfl~t1-.1iltl'VI1m:tlm~1i 
m'lJ,::1:iJfl1:IJ1jt1'lj1'lJ'VI1fl1j~u~ijel~1uti1t1~1-.11., ~-.1mn::bnfl 

tJ 

'lJ1n mj~ ij~lU1Ufl1j~ wlXel[J :IJ1n 'lJU'lj1'lJ':iJ~u 'VI1t1 Sj~lU1U ~t1 
b'VI:lJ1:: bb~h.'i.l[J1bbSl::bfl~t1-.1ij€l b~el:IJfl tu.1l1~ 'VI1t1Sjft1j~U:lJ1mnu 

I 

'tl'tluniu1~~'Sl'Slu b't/U 1umm"1Jel-.1 Prozone phenomenon 

bUU~U mjifl~'Sl1.,i ~~t1-.1mfl[Jfl:IJjjt11l1~'lJtI-.1'4fl'Sllm,::fltl-.1 
'lj1'lJfl€I U11 Ufl'Sllm b'VI ~1~uSjm1:IJft1:IJ1jt11umjth~llfl1:IJ 

, I , 

'VI ~n bn tu.on-n11-.1''1 lfl[Jnl'VIu'l'VIin bn tu.'tibbfl::1.t lti1t1~1-.l;\1 ~J.l'Sl 

fl1-.1 i nU:lJ11~ri1U'Yl'lfltlU'VI1t11~qri1ubtl1mJL;\[JUliuti1t1~1-.l1~ 

b~W,r"b'lJU Du::~UtI"'tl::bnfl systematic bias 1fi LllU ~fl~fl 
Yl1[J"1JtI-.1tl Dn1m-n\l,'l'VI~-.1~1 oX~ t'lUd n ,:: btl~[Ju ,1n mj~fl1j'Sl:: 'Sl1[J 

1:JJSj« :IJ1buu« b'VI ~1tI-.1 bbflmmfl[J flUfl1Utlflft b'VI ~el -.1:IJ1~lU~ fin 
'lJ::rilU~~ bUU~'Sl'SlU bUU~\l, mjri1U~t'l~~ -.1[J1nn';h~Sj~n:IJ1n 
bllU mj~l\l,~~mjbUU'1\l,"1JtI-.1~ l[J1 mjri1um1:1.Mlu'VI1t1mjt'U

I I 

ti1"1JtI-.1b3j'l b~t1flLbfl-.l1u mj'YlflfttlUmj~l~ t'lb 'VI ~1~ ,::fltl-.1nl'VI\l,fl 

bn tu.on1Y:i'l b,U. 
'tl'lfl'l"lltl-.11fi 'I'lflft t1U1'VI:iJ~ bb U-.1fl1fl1 bbtljtl tI n bUUJ.l flUdn 

, I I I 

'VI1t1 'SlU 'tl::fftl-.11i'VI~mn tu.on-nb 'VI:lJ1::ft:IJbYltl1oXbUU,.,tiflflLnfl
I 

tlj:: 1[J-nufitl~b"1J,.rumj'Yl"fltlu:lJ1n~fl"'VI1i:l1~flj -.lbtl1'V1:IJ1bmj 
I \J I 1 

1 ~[J:lJ1 nfi fl'l f11tln~-ne)l-.1t\-.1m ,,::,.,:IJ1,1nn1j fl n';'lttl1i:l -.l~~!l 
, I • I 

'ln~lj1 bYltl1~~-ntt l 'tl1i'VI1tlbbtl~~ 'Slmj'YlflfltlUm1Ufi:IJ1"lltl-.l
tJ 

f11tlnilbb 'Sl::ttl1tltlj::[J n4l1i1.ti't1~l-.1t1n ~t1-.1 
I tJ 

b~t1 ''''nl'VIU'l'VI ttn bn tu.on9l1-.1 i b1[JU1t1mb ~1 ~t(Jmj-nl 
bbUUWtl1 :IJshwiu bnUd1Ud1:IJ"1JtI:IJ 'Slfltl1tl l'lmu~1:; bbUUWtl1:IJ 

tJ 

~ th'U.1[J m1:IJfl ::~1n~ -.11Umj truVi mYtl:IJ 'Slbb 'Sl::U t1Ub"Ii'1bfl~ t1-.1 
tJ 

fltl:IJYl1b'ltl1'~b 'Sl[J ~::-nl1 ~tlj::'VIif'lb Tfl11umj1bm1::Yt"1Jel:IJ'fl
tJ, 

t1~1-.1~-.1 

"''''-1'~ ''', ct."''' q.q, vq2.4 fHl9'I'YI 'If Ilml11Ifl11~11'Utl)H' lHl~l;)U~l~m11'1.HlUU... 
11 tl fl~i1';):: b~ :IJ'lJ1nmj bbfl'l -.1"1J tI:IJ 'Sl~U;j1U"1JtI-.1n ~:IJtlj:;-n1 m 

tJ" , 

J I:: ....1 , '-11 "':.;d 1'Ylttl:IJ1fm';'1'Ylnn'Sl:IJ'Yl-.1n'Sl:IJ "11 1tl" bb'fl:: .. 1111 1fl" 1Jel:IJ'Sl~U;j1U 
", I \J .. 

~-.1n~11''''bbri b~fl m[J hm~:IJ-nSjel~ ;j1u::mtlUHi1 j::.,u
I tJ .. 

mj~m~l \l,ff'[Jff1U<;]1 mj btl1mJb-n[JU1U~lU"1JtI:IJ'Sl~U;j1U'lJ:: 
tJ .. 

ill1~~ri1ubii11'lJfl1ll~"1JtI-.1tlj:;-n.1m~n~1~fubii1:IJ1-nlmj~n~1 
tJ ~ 

bb'fl:: bUUmj bbfl~ -.11 ~b ~U11'JJ €I :IJ'SlYlU;j1U"1JtI-.1tlj::-n,.m~n ~1 bb~ 
tJ .. 

'Sl:;n ~:IJ1:iJ bb'ln~l-.1nU iitl :IJ'Sl~U;j1U ~tt l:IJ1 bbfl'l -.1'lJ:: bUU"1JtI:IJ 'Sl~ 
, \J .u \J 

Sj~'Sl~t1mj'Yl~fltlU'VI1t1~t1~mr~i"'1[J 1'l[Ji1'tl1ifl~~tlj::bll'Yl 
T-test, ANOVA, Chi-square tluifUm1:IJfl~1[Jfl~-.1nU"1JtI..:Jiitl:I;J'Sl 

~U;j1U"1JtI-.1tlj ::-n1m bb~ 'fl:: n~:IJ ff1Unlj'lj1'lJ'VI1fl tu.fl :IJ~tlj:: ~l 
.. I I 

mj'Yl'lfltlUbb~'Sl:;1fiff1U1'V1tY'lJ::HmjH 2 x 2 (two by two 

table) btlU'VI~n~U;j1U bb'Sl::Hiitl:IJ~1umj1-.12 x 2 b~mbtl'Sl~'Sl 
.. tJ 

mj'Yl~fltlU"'1[J 'lJ1Ml1d1-.1 2 X 2 'lJ::fl1:IJ1jt1~l'U.1tu. sensitivity, 

specificity, positive predictive value (ri1'\.1,1WI~'1iitl~ 5) "'J'Sl"'J 
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iil iiWflbblh'VI ~lV'lf'i't'J~H'l'\.Hmi'i't'ld'v hflb~Vl ~::;<ii€hl Hfl€laJ­

Yilb~€l'hhVlbf111::;V; b"liU HhhbbmaJ multivariate analysis, 

logistic regression b~€lf"j'''b~€lnWflbb1.b~ii1.b::; 1v'lfuaJln~~., 
bbfl::;1 €I -:l~']aJlmaJ~l~U 1unl1i'i't 'ld'v bb~:::~f1~lbb1.b~11lih.h:::l£1'lfu 

€l€ln ~~Vfl11t11m~111V ~:::b~V" 1u.llu,lnu,"m~~f1~']bb.Jb~ aJ<iiu 
y 

11']bb~U']lUi~v iil~€l.]m1ibf111:::V; ~']1:::"UuL£lulvm19i'J~wh 

,::;tU'VI1 €l1~fun11'Ylf1 ~ €llJlyH1uaJl HLU ~ tllUl'lV1U1t'Hbv: ']'VIri.] 

'l:::flil']€l1«V'VItrnibml::;V;'Yl1']~lU Decision Analysis 11aJ.llV 

bri€l~';Il1mlaJl~~U"l€ludbb~l ~Y\l']lm~v';I::;1l'laJl1miivu
y 

Lm':l"h:h'l1ui~v (research proposal) 1~ m1b;jvuLm.]"h.].]lU 

i ~v ';I::; bUUm1YlUYl1U~UIfl€lUbb~::; bbUl'Yl1,'J" 1 b'i'tU ']lui ~V1Vi'b';; U 

bb~aJ-n'J'VI1€l b"1Jlh~~u 1:::W"l1.]m1 b;jvU€lH'l:::Y\ll Vi'~~VWUb';;U 
"	 Y 

UnJ'VI lUl']il~l.]Yi<Ji €lUb1U €l~<Ji ']'l::;1~ 'VIV uv nunJ'V\1~.]nfll1 aJl bb nt"lJ 
~	 Y ~ 

rl€lU ~']b rhT1Ubuum1 blfl1VaJW1tl aJrltlU ~-:l~l€ltl~ffiim1 'l1'] Ul.] 

fl~ ']€l1'l 'l::;<iitl']Ylfl ~€l']Y\li~[J'I.t11 tl.]1t1 rl tlU b~ tllVi'bd€I 'VI lUl.]';I", 
lu']lm~[Jb 1l"~ ~~b ';;Ub~U-n.,~U Y\liVi'~laJl1tllVi'11V~::;b~V'J1~~ 
lu1m -ril,'J']lUi~VrltlU'l::;U1 aJlb~Utllfltl~tl1 ::;'lfaJ ~~1-nb1 ~1 bmVaJ 

, Y 

m1 €l~l']~ OJ!'n'lltlaJbbUl'Yl1.]tI~~ bb~::nm.h::;~lU-:llU'lUbll'J 

fll1aJb,)llu Vi ~€l'U.T1U~';I::;tlDffii~1,] 1u']luilV~uiiu l:::brhT1U 

M']~l€ltlD~']1'U.i~Vff1b·h1t1bb~lfl~,'JVi~,'J 1m ,'J11,'J,'Jlm~(J~ 
1l'3J1J1 ni.l::;iiu~m::;i,'Jfll11.]lfil,'J 1 ~bfl'lJaJ';il,]11Aru'U.Yin'VI1 €I 

Y , 

bbtHl ,'Jii€laJ~Yi<iitl.]m1 bnu u~::: blfl1£1aJm1£liitl11V bb ~::;1l9im1 aJ-
Y 

tl1:::mfl'Hw1tlaJT1Ubtln~11ell.]B .]f11V 11V~::; bBVf1fll.] i 1UUYl 

b~Utl']lUi~[Jbb ~:::m1 ~"1t1 u UUlJYlfl11 aJbblflfl::: Ifltlu1~ tl~l']~ 1£1,]1 aJ 
Y ~ 

'l::;Y\llVi'm1Yi'l11 mltlU~Ylm~v, ~lV;ju U 'l'lUUU,VaJYi aJ~b nu,	 , 
1.,Vl-nbfl4tl.]1aJ1mfltlaJYilblfltl1 Ufl::: word processor 1 Ylv-el.]ntj'lY 

'VI1tl Wordstar ~.]~::;mn~.]lum1bbnt"lJ,.9n~"bb~::;m1%"1t1uuu 
Y 

uYlfl11:lJlum1b;jvu1f11']11,mui~v 

m11'i't'ld'vhfl~t11V11V1., bb WYl~<iitl']€l1«(Jtl1::;1mm1b~u 
Y 

t11VU ~::;~ ~nl1 ml';)11.]mv~ t11V tl~l -:l~::; bBV., ~tl €I aJlt11::; n tlU 
Y 

bUU"1JtlaJ~~u~i1u1 um1iu,'ld'vhfl Ul']fl~']britlaJlu.]~um11fl11'l 
Y ...	 , 

11.]mvnml'lWU ~n'lY m::; b'i:t Wl::;Ul.]tlcil.]Yili1'i't'ld'vhfl1~YfuYi 

b"liU ~t11V9iUaJlaJ 11fl bb~::; ii~n'lY m::;lu'VIulb'VI iJtlU~t11V hflbUlfll-
Y	 ,Y 

~lil~~oJlbiiv, ~n'lYm:::'V\'\.tllfll"lJtl.]~t11vYibUUDown's syndrome 

1tlVhfl~tl.]elm"t1::;~t11v11V'VI~.]~ii1-llb~€lf.]aJ12 tftl.,lV; (bUU
'Y ~ 

scrub typhus) buu<ii'\.b iii m1i'i't~d'vh flb"liUUb1 £Jn11 pattern 

recognition lum tildbbWYl~€l1'l'l::;']" Hm1Yl"~ tlU'Yl1.]Vi'tl.] 

tlDlli'im1 b~tli'i't ~d'v h flb W11::;~1 aJl1 ml']bb~um1fn 'lYl1~u ill 
~';I1']bb~1t11::;19i'VI1€lm11fl11'l11.]mV~WU~n'lYm::; b'i:tWl::; ~l'V1fu 
hflUl.]tlcil.] bUuiilYl.,~tlUb~tliu,'ld'vhflb"liUT1U bb~::; dJ'IJ]Ed 
m::I1lJ'rJ d{WI Ui'I fIl f17mn111 i1il i'IfIl7 'lJU IIvli;/Jinll iI:: i'I n JJiI:fIatm­, , 
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ilil il'IIiJ~U'll1]tJ bb WYl~~ iitl1::: ~ um1 tU.aJln 'l::; 1~ btl1V Un11~.ltlV 
U	 a.. I \J 

< 1 "'tI 1 < '" "'11\ "" "."tI1::;~um1mbb~::; 'If 1::; V'lfU"lJtl'\.b b'J€l[Jl']b'JaJYl 

britl-ll€l aJ ~'llnm1oJ!'n tl1::;1fI bb fl::; m1 ml 'l11.]mv1 ~~1 aJl1 tl 
Y 

U,'J~hfl1'J hfl'VI~,'J m1Yl'JfftlUYl1.]Vi'tl.]tI~ffiim1 b~tliu,;)d'v h fl 

j):::1Vi'''1J€l aJ ~b~ aJ b~1J 1Unl1i'i't ';I d'vfltl1t1 n ~v Ylli1U~€lUdffl aJl1 tl 
Y	 " 

1,n.,3iil li1bb1nf\tl "lb'i'tum11fl11~~umaJalgorithm Yiii 

~11,'JHb1vn11 arborization strategy iil~fftl.]f\tl ~Ufl'1lL~aJ 
bflaJ~lnt'l111fh-:libb~::; ''It-hW m1Ylf1fftlu1t1~1 ~']buuiil~ 
b~[Jbl~lbb~:::~Ubtl~tl']aJln b;vw:h exhaustion method ~lU 
iil~'JYf1V~U1Hf\tlhypotheticodeductive strategy ~ ,'JbUU,	 , 
iilYibbWYl~Unu.] h flflH i Yi buu1,)';Iln€l1m1 Ghf)tlJu ~::;~ ~m1 

Ifldl 'l11']fi1V bb ~1'V11-ll €I aJ ~ ~ln fi11 Yl., ff tlUb ~ €I hiff 'ltu ~UU 'VI1 €I 
Y	 , 

uvnhfltltln1t1 iilYl"~tlUb ~tli'i't~d'v hfliitl~ aJlnaJlv~']bb";li1~ 
, u 

ml1.I~~b11 11flltln1t1 'luu.]iilYimlu~~-nlU~:::11fl1bbW'] iii 
,Y	 , 

Yimlu~ ~b11l Vi'~ ~U~U61 bb ~::;11fl1tln 3Yn 'l::; bUU Yi'i'tv aJbb~::;'it 1 aJl 
, u ~ 

1iirltlUinm1Yl.,~tluYi~']£J1mb~::;m aJ1U~t11V U'l'lUUil.bYlfl1u1~!j , Y' 

Ifll-:l i b';)1 tlJ""'VIul';)uiiu tlJ'V\1b~tl.],hH~lV1um1 Yl.,ff tlUb W11::; ii 

11fl1bbW.] ~-:lbbaJ'l::; 1Vi'~ ~m1Yl"ff €lU~bb1JU~lb~tltitl1~flLuuu tlJ'VIl 

1um11Vi'~t11v1~'iufi11Yl"ff tlu'lfu,.,iiu
Y 

fi11t11::: liJUfl mfll bb ~::;1 ~n bb tI ~~ ~fi11Yl" ff tlU b~ tli'i't 'ld'v 
, Y 

hfl~.]ijfl11aJ~lbUUb ~tllVi'bll.,tl1::: 1v'lfubQiaJ~Url~·t11v bb~:::1~~~ 
Y 

... 'i.i ,,,,,<I 1~ 
4.	 "f1~W~'Ut)..:Jl Hl'Ylf111Ul1fi'YlYlil tHJ 111 'If II ,,::: f1111l'lffl

'i • , • 
'Ut)..:J l1f1mllilmufIl1ru~N' 

11flt1t11::;~ .]f1"lJtl.]m1Yl.,ff tlU~l'\.bl'V1nJ 'l::;l-nb~tliU,j)d'V'VI1tl, ~ 

~ u~ulVi'mlUu.]hf1"lJtl.]~t11V bbIfiUl']fl~']'l::;Hb~tli'i't'ld'mb[Jn 
Y 

hfliiUtl€In 1t1 tl1:::1V'lfU"lJtl.]iilYl.,ff €1m::; bn"bbrl~fum1Yl"ff tlU 
Y 

'VI1€lbbrl'lfaJ'lfuiiu britlhfl~.]nfll1ii~n'lYm::;~.]d, 
, "'." 

4.1 WUUtlV'VI1tlaJfl11aJ'lfnff.] 
, Y 

4.2 iielIfl11IfllV'VI1tlfl11aJWfi11ff.] iil1~1~fum1fn'lYl 
u 

4.3 iiiilfn'lYl1Vi'~t11V1tlm~'u~lnmlaJYln~m aJlu1~~ 
Y	 t 

britliu, 'ld'v1~bbill 

4.4 "lilV~"fl11aJwm1'V11tlelIfl11IfllV iiliu,';)d'v1~b11~U 
fl11aJ"l\n (prevalence) "lJtl.]hfl1ufl']flaJbbV:']'VI~-:l 'l::;m::;YlU 

m::: bl1tlUU.]fi11 b~tln hiu ~::;fi11 uti ~~ ~fi11Yl"fftlU b~tliu, ~;;v 
h fl~-:lj)::;1~bb~" ']lfltl1t1 lu~d~::;buulVi'b ';;UrltlU11m1'it1m1 

Yl.,ff tluli1'V1ri.]11JHff mum1 tU.bbv: -:l'VIri.] fl11 {nU-:l~']fl11aJ'lfn, 
"lJtl.]hfliiuH~lV f111aJ'lfn"lJtl-:lhfllufftllufi11 tU.~ell.]~.]~.]~tl1t1, 
d~::: b1V-:lmaJ~1"mln~11t1ff .]41.]d 

I lJ,	 , 

n. biJtll,nUllaJ'lfUb Vi €I ~ U'VI 1~ t11V1U'lf aJ'lfU Yi1~1.,1 "11 , u, 

tl1 ::;1mu~::;nn 1fl11 ~11.]mv b~ €I bbV n flU tin ~tltl n1t1rltlu iill-n 

bUU screening test b"liU m1tltln'VIU1[JbbWYl~1t1u1m1"l\aJ'lfU 
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"iIiY1~l.H)m:::flfl"tJ'\"HlH'h1 11T11tln bb~lum&.iiml3J'1ln"lJfl.,j 
I	 I 1J 1 

hfl-nflfl.,jm1 flU Vil~::: 3:J,zmJ-nl.Hl, 
"lJ. L~flHnuqthtJ~3J1'hJn1d'fm~1';1~lhfll~ i ~h.,j-

YW1Ull.'lVi1flfl~itn "iIiiiHb~flfluVi1qthmbuu case finding 

fluun~arn13J3Jlh WW1Ull.'l ~.,jrh 1if1113J"lfn"lJfl.,jhfl~l.,j i a 
~ 
.,jnl1, 

luiifl 1	 bYm:::Y11m1m1~aflUb\l, Yn:::~~rthtJ~3Jl h .,jYW1Ull.'lb'Yhii.u 

fl. b~fl Hnu~u1tJ~bbYm6a 
~ 

.,j1itJ1H:::u1tJ bUUhflii.u 
I 1J I	 I 

"itrY1~aflu-nb~fln Hnbuu"iIi-nl-llnu~u1tJluh .,j~tJ1Ull.'l on .,jbbU.,j 
~ 

bbtJ n~u1tJ 'l13J1::: UUfl1tJ1::: Vi1fl 'll3JWU1tJ .,jlU m1"iit ~1ttJ Vi1 fl bbtJ n 
~	 ~ , 

hf1bbuuii,buum1"iit~1ttJ hfl1u~u1tJ-n3:J~n ~ ru,::: fl~itm\l, ~l:::flcll.,j 
~ 

bb'iiff.,j13Jal3Jl1tlbbtJnhflflfln ~lnnu1';i"f1 m1u1::: biiufl,ru"h"lJfl.,j 

"iIim1"iit~1ttJ (m1Y1~aflU~n ~11~.,j 1UUY1f1113Jii~::: b~tJ1"jj fl.,jnu 

"iIi m1"iit~1ttJ~H'l U~U1tJ n~3Jii) 
~ , 

.,j.	 b~flli1it~1ttJ~u1tJ~buu hflii.uflclbb~1 bbl.'l::: Hb~fl 
~	 ~ 

~f1'l13J~l.'lm11n~13JlnnlH:::ttl3Jl Hb~fl"iit~1ttJ hfl b';U m11~ 
1:::~U thyroxin 1u~t'htJ~n1~.,jftiu1:::mutJ1thyroxin buwifu 

f1113J"lfn"lJfl.,jhfllum&.d3:J1fltJl.'l::: 100, 

5.	 ~UVltlUtl,nrinnw rhvh-31 ~-3liJU ,!Wff)JU?I'lltl-31ii 
fl~fftlUIYitlll1\ld'U 1:if1 

flru,a3JUWi"lJfl.,jlIiY1~aflub~fl"iit~1ttJ hfl ~:::U1:::nflU~1tJ ,	 .., 
d <1"1" , "<I ='1 1 <I, "I " 

5.1	 lflW'l1lJ1YlH'illH'lI'llUU-lHfllu'U l'Hlfl'Ul(f'U 11HHlfl'illflH 
~ ~	 ~ 

5.2 'ilV\~V\ (cut-off point) "HHH~fll"flv\(filU b~mbU.,j. , 
~l.'l~~tflflmUU~l.'lU1nbbl.'l:::~l.'ll.'lU Vi1fl';1.,j,hun~-nbbtJn,htl~un~ 

flflmlmhun~ 

5,3 fluiH9 ~¢hU1ru,1';~lnm11.,j 2 x 2 ~.,j1~bbfl sen­

sitivity,	 specificity, positive predictive value, negative 

predictive value, accuracy, prevalence of the disease 

5.1 lflwcr'ilJlm21'U (gold standard) bnru,.;]3Jlm!lU 

Vi1fl gold standard 3:Jf1113J~1i"ft1!3Jln b~11:::buubnru,';]ell.,jii.,j 

~Y1nflu1,num1"iit~1ttJhfl rh1ibd1al3Jl1tlbbU.,j~biilfum1, ~ 

Y1~aflUflflmuu 2 n~3J ~fl n~3J3:Jhflbbl.'l:::13JiJhfl bnru,.;]3Jlm­,	 , 
~lU~.,j~fl.,jiJbn ru,.;]tln~fl.,j~a~ ~ .,jarn~:::bUUm1m1~~Ubdfl,.. ~, 

~ l.'l~·h4r~m1 'l11~f1~, m1~~'l13J~U1tJU lU i ~U Y1dlUbbtil1~U1tJ 
~	 ~ 

Vi1fl13J1~u1muuhflii.Ui hfl~Vil bn ru,.;]3Jlm!lU1~tJ1nVi1fl 
Y11'l13Jbn ru,"';3Jlm~lU 1';tJ1n b';U bmfli3Ja 3Jfl.,jelmff mlm~fl..	 , 
1ru,hm:::Y111innU1::: biiu~ru,f11"lJfl.,jm1Y1~aflu"itrlVi3J i L1JU 

1u1~tJ1n flcil"hnf113Jhfl~ff .,jVil bn ru,.;]3Jlm:;lU1';tJlnarm~ bUU.. 
!1fl~iJ~~flfl~lIiTmY1f1aflu1 Vi3J i L~fl"iit~1ttJ h~l i~nflfl.,j3Jln 
... 1 "'''' '" x'''''''"lJU um ru,Ub11"fl.,j~mtJ13J'\I~Vilbnru,"I'l3Jl'l1 ~lU Y1~ bb l.'l::: bVi3Jl::: a 3J.. 
~~"1u"lJru,:::ii.u b~fl1-llbuUVi ~nlum1"iit~1ttJ~u1tJ bn ru,.;]3Jlf11~lU,	 ..~ 

~l~.,j~fl.,juflmltJ l.'l::: b~tJ~ ba 3Jfl lf1tJn1Viuf1n!Jbnru,';]l1nflu~ 

'il:::Yllm1~n~1 iifl~~ .,j1:::1.,j~lWfu hT1~ff.,j13J3:Jbn ru,.;]3Jlfl1 1"lU.. 
~b Vi3Jl::: a3Jn~fl m1Y1f1aflu"iIilVi 3J~tlntt 13J1U1::: Liiu flH'il:::1i 

~	 , 
~ l.'ltlnflfl.,jIn ~bf\tJ .,jnUf1113JbUU'il1.,j3Jlnnl1bnru,oYI3Jlf11 1"lUfiHflcl.. 
n1~

~ 

~.,j lum &.d~ l.'lm1Y1f1aflu"iIilVi3Jii'il:::n ~lmUUL nm"';3Jlfl1-
~ 

~lu~fl1uluflu lfl".. 
5.2 fll"fil't1'UYl~YlAYl(cut-off point) "~'t1iHrinJflAulI~ 

,hHYlUflA 

75~ 1	 bUUm1Vilf11Un~'illnU1:::'1l1mn~3J1VinJn~3J, ~, 

b~tJ1 lf1tJ~f1Vi ~nl1U1:::'1l1m n~3Jdbuun~3Junfll1nflu m1Vi1,	 , 
f11un~lum &.dm:::rhlfltJlflf11fl1bbU1 bb l.'l:::tt1fh.,.,jn ~113Jlbb 'ilmb~.,j 
buu~a l"bbm3J Vi1fll.'llmUUbNulfj'.,jb~flfl'ttn~ru,:::m1m:::'illtJ 

~ 

"lJfl.,jf11 fh bbU1~1fl1" 'illnii.U~13Jl1 tln1 WUf1 'ilf1 f1fl "13J~flfl.,jm1, 
~.,jd 

5.2.1 illm1m:::'illtJ"lJfl.,jf11f11bbU1bUUm1bb~nLb~.,jbbUU 

un~ (normal distribution) nal3Jl1tlVilf11b\l,~tJLbl.'l:::YhftJ'H).,j 
f11~1~~lnU1:::"lflml.hu1Vitl!1~(lhu1Vitl!~fl1fltJl.'l::: 95.4) hw 
n1ViU~11f11~flcl1n ~nUf11 b\l, ~tJ bb l.'l:::~u1 UU1:::"IllmffltJl.'l::: 95.4 

~ ,	 , 
bUUf11UnWi f11-n1~~"lnU1:::"lflm-nbVi~flU1:::3Jlru,1fltJl.'l::: 5 on.,jbUU 

f11~flclV:l.,jnl1f11b\l, ~tJ~::: bUUf11tl~un~ ~ .,jflH~::: bbU.,jbUUf11~~1 
~	 ~ 

bbl.'l:::a .,jbnu1uflcil.,jl.'l:::1fltJl.'l::: 2.5 n1~ m1~n~lVilf11Un~1~tJ"iIiii, 

a:::~~m1~b11 bb~~m)flUflcl~tt1U1:::"lflmn~3Jb~tJ13Jl~n~1Y11 
I 1 \J 1

I 

1Vi13Jmlul1~-n1';f11a .,jVi1 fl~l bnu1u'il::: buuflutlf1UnflVi1flu1tJ 
~	 ~ , 

buuhm1.,jVi1fl13J tJnfl1flcll.,j b'1fU ~-n3J1fl~1a.,j~:::~~bUU~U1tJ 
~	 ~ ~ 

1mVi3J~ uflmlndm1Vilf11Un~'illn"i~d~:::.yh1ihfl~l.,j i iJ 
f1113J"lfnLViiIflUnUVi3Jf1 ~fl L'YhnU1fltJfl::: 5,	 , 

5.2.2 illm1m:::~ltJ"lJtl.,jfl1bbU1bU1u,j'1.,j1~,j'1.,jViii,.,j n 

fl1 ~~:::~ ~ LL 1.1 l.'l.,j1ibUUm1 bb ~n LL ~.,jbbuuun~1~~tJ 1-llVi ~nT1 W.fl­

f11a"1biil';1tJbb~1H1trm11wiifl 5.2.1 il113J~~bbUl.'l.,jnal3Jl1tl 

1i1trVil percentile bbY1U ~fl 1-0' percentile 50 bUUf11b\l,~tJ bbl.'l::: 
~«tJflci1:::Vil1.,j percentile 2.5-97.5 ~ .,jHbUU~~4r~~1tJ illhfld 

~ , 
iJbb'iif11~a.,jbnu1uVi1fl~lbnu1u nal3J11tlH percentile ~ 5.0 

~ 

Vi1fl 95.0 3Jlbuu-;)~4r~n1~ iifl~bbl.'l:::~~elflU~:::bViijfmnu1u~1,	 , 
iifl 5.2.1	 ~.,jn~11bb~1 "itrd~nl1 5.2.1 ~m1bb~mbH'Jfl.,j4r1bbU1 
13J~fl.,jbUUbbuuUn~ 

"iIim1Vilf11Un~lu"jjfl 5.2.1 LLl.'l::: 5.2.2 fl1fltJVi~n~11 
m1m:::~ltJ"lJfl.,jfl1bbu1~:::flcl1n~b~tJ.,jnu ill1~3Jl'illnU1:::"Illm , ~	 , 
n~3Jb~tJ1nu (U1:::'1l1m-niJ~n ~ ru,::: b~tJ1nu) -niJ~lU1U3Jln~fl 

Y111ibnflbuum1bb'ilmb~.,jbbuu unimodel f11un~~1';'illn"itr 
~" 2 iibuum1~n~lbbUU~11ru,Ul ~.,jUfln~.,j'ttn~m:::m1m:::~ltJ 
"lJfl.,jfl1bbU1bbl.'l::: rhb\l, ~tJ 1un ~3JU1:::'1l1mUn~ lf1tJ13J~fl.,jLu1tJu-, 
b-ntJunuu1:::"lflmn~3Jtu hih1im~tJ13JbV;U1l1~~~ib"lJfl.,jf11, .~ 

ti1 bbU1~ bVi ~fl3J ~1 nm:: Vil1.,jflU 1.1 n~ bb l.'l:::~ U1tJ~.,jb Ii ~~Ub a 3Jfl 
~ 

ill f11"lJfl.,j4r1 bb1.11 ~1.r 'ill nflU1.1 n~13Jb Vi ~fl3J ~ 1nu I'll ~1~ 'illn~UltJ 
~ 
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ilf'Yl~j;Hlu~1il~,h~1bbtJ1it~::fl~l[JbUuiihJ~ 3Jfl~~ "~~ff~ bb~::, , 
ilfm1ViH~~~~" 2 bbUm::ff::mfl3J1fl, , , 

7ffiJ 2 bU'Wl11VJ1~"~,,Yib Vi3J1::ff m::w-J1 "fl ~:lJtJ1::'l11m 
I 1 , I 

ihuuhmtJ1[JUbYi[JUflUfl~3JtJ1::'l11mtJfl~ Vi1eJfl ~:lJtJ1::'l11mYi, , 
13J1"'bUUhflitUbb~ij~fl'I~ nI.::fl~itm Vi~mU71U brieJl",h~1bbtJ1~ 
"'eJ"m11"'bL ~1~::'Ill ,h~1"'~lfltJ"'~'l11mfl ~3J~1" i :lJ1b~1[JU bYi[JU 

.d. .. .d. Q,I """""''''''~ ... Lm1m:: ~1[J bb~:: m1 bb ~fl bb ~"m1 :lJtlUU~lUb~[J1flU 7IilJlJrlm::7J1f17 

f1ijJJ~11llJ l7m1lmffin bb~1'1lltJ1::'l11mfl~:lJ~U:lJ1btJ1[JUbYi[JU, , 
5.2.3 t111mlf'Yl"bbuuit1Ufft11UYW1U1~ ~ "ijbb~~th[J 

~ 

:lJ1fum1'Yl~ff eJU ~fl ~ nI.~ fl~it fl"lJeJ ,,~t11[J fl ~1[J fl ~"71U bb~ bn" ~lfl 
\J I , I 

,~ :'1 1 _'" "'.! ~~" '" '" ff1 bVi 'I '11 "flUbb~~ blJUflU~:: ,. fl 11i 'Yl~ ff eJ U'YllA> l3J1 b'l1m'I"leJ'Yl ~~ 
" , 

bb[Jfl~t11[J hflWi!"eJeJfl ~lflBfl hflViU" m1~fl ~lViH"~" bUff t11U­
\J g" , I 

m1 mb'liuil.1Vi1ifl ~:lJb tJ1[JU bYi[J UbUU tJ1~'l11m fl ~:lJYi ij ~fl ~ nI.:: 
" ' 

fl~1[Jfl~"71UtJ1~'l11mfl ~:lJYi bUUhfl, 
5.2.4 tl1bmlfn11'Yl" ffeJ uit1utJ1~'l11mi11tJ b'~eJflUVi1 

hfl1~ hflVi~" 1v;lifl ~:lJbtJ1[JUbYi[JUbUUfl ~:lJtJ1~'l11mtJfl~ Vi1eJ 
, ' , 

~::'Illfl~3JtJ1::'l11mYiij~fl~, nI.~ fl~l[Jfl~"71U bb~ijff1b Vi'lbb'lfl~l", 
~lfltJ1::'l11mfl ~:lJbUUhfl:lJ111:lJ~ ~11 nl.1"'1[J 1"[J11:lJfl ~3JtJ1::'l11m 

tJfl~bb~::fl ~:lJ~'ij ~fl~ nI.~fl ~l[Jfl ~"71U3J1 bUU fl~:lJ (btJ~[J UbYi[Ju) 

b~[J171Un1'" 

Vi ~"~lfl~ bbff" "m1m:: ~1[J bb~:: m1 bb ~fl bb ~""lJeJ ",h~1 bbtJ1 

~lfltJ1~'l11mfl~:lJ~1" i UU~lUb~[J171Ubb~1.., ~~'I"lU11ij"lb Vi ~eJ:lJ~l 
nUbff :lJm::Vi11 "tJ1::'l11mfl~:lJ~1" i m1~ ~11 nl.1~"~"~bVi :lJ1:: ff:lJ , " 

~""'eJ ""lU"ti,,~ ~~ bb~::~ ~b~[J"lJeJ "fl ~ :lJYib Vi'~ ~1J1fl ~1 "bb ~~ bVi ~ 
, ' , 

bb~~fl ~:lJYi1 Vi'~ ~~m1 "bb~:: bVi ~Bfl"'1[J ~"Yi~:: bbff" "~eJ1tJ, 
m1n l ViU" ~~ ~~"lJeJ ""1~1 bbtJ1 b~ eJ bb tJ,,~ ~m1'Yl" ff eJ U, 

eJeJfl bUU1J1 fl bb~:: ~u ijm1:lJ~ l ffill eJ~l ,,111\ m :lJm1 b~eJm"~,,.. , 
~::"'eJ"~ ~11 nl.1Vi m[J i fl1Ubb ~~ ~~ ijVi ~1[J~" 1Vi'b ~eJfl bUU ~~ ~~ 

, " 
~",th~ bbff""~eJ1tJ 

m~m~1I1lJ'Itl~,hll1h 

u~~,nnnJn~ m~m~1I1lJ'Itl~,huu~ 

I u~~'lnmn~lJlilu hfl 
I 
I 

-+---r--+ +, I
I - +--,-+ + 

- .... !..... I
I•

I

, 

A o c B 

1l1'1"litbbff" "m1m:: ~l[J"lJeJ ""1~1 bbtJ1~ bVi ~eJ:lJ ~l 71U1:: Vi11" 

lh::'l11m 2 fl~:lJ bb~~m1b!leJfl~"4f,, A, B, C bb~~ D b~mbtJ" 
~~m1'Yl~ffeJU~UU1J1mb~:: ~um~~~~l" i (f11~1bb tJ1~1"1"'bUU 

continuous variable) 

'ilYl9lYl A bUU ';I~~"~~~'t1lb Vi'tJ1::'l11mfl ~:lJbUU hf1'Ylfl 

11[J1,x~'~1J1flnum1'Ylflff'eJU m1nlViu"bbuuit~:: 1V;~1 sensitivi~ 
~ "bb~:: bn"~~1J1m Vi ~1~ :lJ1fl m1nlViu"bbuuit~ "bVi :lJ1::~ lVifu 
~ 
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m m~hflituij~ ~f1[J1Ubb1" bbt;1ffl~11 V;Vi'I[J"lJ1~Vi1eJUeJ "71U~~, 
f1[J bb1 "~~::bni1~U bUeJU1fl'l1.r "lJ nI.~b~[J1num1ffl~1~~1 V;~~ 

,~ , 
1J1mVi~n13Jbn,,~~f1[J Vi1eJijilf'Yl"ffeJU~eJBfl 1 ilfYi~:::lJ1fl~U 

meJ,,~~l Vi'~~1J1m Vi~eJeJfl1tJ~lfl~~bUUhm1" b'liU m1m1~ 
~ ~ 

tJ~n1£J1 VDRL, m1ri1[J't1~~11::bVi~1b~[J" 1 fl~"lu1::[J::~ijm1 
1::U1""lJeJ"eJ~11'lfl h fl -llm~[J"lJeJ"m1nlViu~~~deJ~~ ~lU1U~ 

I I 1 1J 1J 

Yib V;~~1J1mVi~41 "tlfliit~,r[J11bUU hfl b'I"l11::~~bn~m1:lJVi11~-
, ~ I 

fl ~1 ~lflm1YitlflVi ~eJfl11 bUUh mb~~m~ ~~1.rfu~ ~~lfl[J1Yiffl ~1 
~ .. 

hfl ~""'eJ "~~11 nl.1bV;1eJufleJuneJm~b~eJfl'i~~~it 
, ' 

'ilYlAYl B buu~"~,,YitJ1~'l11mert3Jbuuhf1'Ylm1[JbV;~~~U 
• I 1 \J 1 

j;hutJ1~'l11mYibuuhflU1 "11[J ~::iit~,r[Jtlfl11bUU hfl bLt;1Bmhu 
I ~ .. 

ViU"~::bV;~ ~~Ub Vi~bb~~13Jtlfliit~,r[J11bUUhfl ~~~~itbVi:lJ1:: 
~ , 

~ lVifum m~hflitubUUhm~eJf,,~ij~fl~nI.~.r"d 13Jijilfffl~1 
bV;VJ1[J"lJ1" ~eJ"ffl~lU 1U m1ffl~1~eJ"b~[J "Y\eJ~ ~f1[J ~lfl!J1 m1 

ffl~lij~ m~mXeJ[J 1um1btJ~[JubbtJ ~"m1~l LitUhfl. 1um mit 

ti"bb3J~~b V;~~~Ub Vi ~13J1.rfum1ffl~ln13Jbn~~ ~Lff[JVJ1[Jf1[J bb1 " 
~ 

bb~~13Jbb'l"l1hfl1V;bbn~~u hflfl~:lJd1.rbbn hfl'Yl1" collagen
~ , , 

vascular disease bb~:: 3..1:: b1 "bij~b~eJfl"lJ111um \-HuYiif,,13Jijilf
~ .. 

ffl~11 Vi'Vi1[J"lJ1~ bUU~U 

'ilYl9lYl C ~uu ~"ifi1 bL[Jflfl ~3JtJ1:;'l11m~ buuh flbb ~~13J 
• , 1 

bUUhfleJeJm1fl71U1"[J ij~lu1u~Yi1 Vi'~ ~1J1m YI';) bb ~~~ ~~Ub Yll 
I g" \J 1 

'IteJ[JYi ff" m1n l Viu~ilfil.bUUbbUuYiit[J:lJbm1~ ijm1:lJ tlfl.reJ ":lJ1fl 
11JI 1 

~YibUU hfl (~~1J1m1,,) ~:;1.rfum1ffl~1 ff1u~Yi13JbUU hf1 

bb~1"fU[J1~:: bn~~~f1[J'lteJ[J Vi1eJhliib ~[J~lfl~ ~1J1m YI';) ~ ~b~!J 

~Ln~~un~::ij'lteJ[J"'1[J1um m~~bUU hmLt;11V;~~~UL YI';) 1~[J , ~ 

ff1tJ, bb ~1~ ~b~[JYi bnm1fl~ ~1J1fl bYI~bb ~~~~~Ub Vi ~mu 1flbfl ~b~[J" 

nu 1u'Yl1 "tJ~UleJH';I::"lU 1nI.~,,~~it1.r~lflm111:lJ"1"lJeJ" sen­

sitivity bb~:: specificity "lJeJ "bb~~:; ';)flfifl b~eJ~11"lm::1Vi'f11ff" 
, \J \J \J 

~~ Vi1eJ~~1i~fl~nI.~"lJeJ" receiver operating characteristic 

(ROC) curve :lJ1b~eJfl~"4f,,n1.r 4f"~1eJ~1"~bbff~,,1i1.U'leJUVi~" 
"lJeJ "U'Ylm13J m1~13J1"fl ~11 ti"'leJuitb'I"l11::~::~eJ"m1Ufl ,nl.ff 3JtM 

~Ui "lJeJ.nlf'Yl"ffeJuneJu ~"~eJ,,'Ill1tJ1il'lum1fff1" ROC curve 

.r1[J 

~Yl~Yl ~ bU':~"~eJ[J~1iVi~mflnl..yj~ui 3J1~"flU b'liU 

m1ffl~lYib1:lJ~lm"il.~:: 1V;tJ1~ 1[J'l1Uff "ff" bUU~U, ,~ 

~~~~~l"i ~lVifuhm~[J171Um~~::ij:lJ1flfl11 1 ~i1n1.r, , 
tl1ijll11tllh~fq' "~.I1,,nu b'liU 1ub~eJ" hflbeJ"~ ~~bUU hm1"b'Yh • , ~ 

itu~ff :lJm11.rfum1iit~,r[J11LUUhflit ~~~"~,,1'l1~" B "lJ nI.:: , " 
b~[J171UbU"lUm1UeJ "71Um11~ U1""lJeJ"hfleJH~:: bb u::'Ill~Yi1.r 

lI, 

"lm1'Yl"ffeJm::Vi11"~", A bb~:: B 1~iJm~1"lum1bb'l"l1b~mbn 

~~U1"[J'Yl1"b'I"lf!i3J~WIf UeJfl ~lflitm11mlf'Yl"fq'eJu~u i :lJ1 

11:lJm1 ~1" ~~'li1[J bb[J fl~t11[J Vi1 eJ~~13Jtl1[JB fl ~ lU1UVi~"eJeJfl 
I \J \J I 

~lflfl ~:lJYi bfl[J1V;~ ~~u bVi ~Vi1eJ ~ ~1J1fl bVi ~~lfl m1'Yl i1ff eJ UYi~lU:lJ1, 



lowoiil'11ll1!11l (Gold standard) 

:!-In-< 6 ""UvUn-<l ""38 11 H 1J. fl. "U. fl. 2532 

1"[J~11tJif1~el"mHld1"ilf1U hfl~fm~11,",,~1[J1~ "illnn~~tJd::'Il1m, 
"il::b~elnl~md'Yl~~eltJ~ijml~11~"~lmielu bb~1~,,'l1l~~1,",,~~ 

~ ~ 

tJ1n "illnmd'Yl~~ eltJfl~ "bbdn ~1'Yl11~ eltJntJl ~~ 2 ~ "ijf11m1"il 

~lbYn::~" ~"db'~mb[Jn~~1,",,~~tJ1mYi"ileleln1tJ 
~ ~ 

~ ~ 

5.3 m1(11HII"::lI1.huH,mnW"HlU\llO~11H2 X 2 iJu 

~elU~~l[J~~~ lumdfhm tu,mfll~l"i ~ "bUUfl tu,~ ~U~"lJel"l~ , " 

'Yl"~eltJl" i f'm md~fl"mdl"yh1[Jn-Jl'iml" 2 X 2 (two by 

two table) 1~[J'Ylt]~~bb~1i~'Yl~~eltJ~!:l~~fl~b'~ellthd'[Jhfll" 

hfl~~" f'm l~'Yl~~eltJ~~th[J'Ylml[Jl,",,~~tJ1m~m:hmuu hfl.ftU, 
~el ij sensitivity = 100% 

~ 

bb~::~~U'Ylml[J~h11~thmtJuhfl.ftU 
~ , 

l,",,~~~tJ ~el ij specificity = 100% (elH"il::bUUflutJn~~1mJ1[J 

bUUhfl~u~~~n~tu,::fl~ii.nfl~l[Jfl~"ntJ hfl.ftU) mdbbu"n~~ 
tJd::'Il1melelmUU 2 n~~ ~el n~~~bUUhflbb~::1lJ1~dJUhfl.ftU 

mffmntu,oYi~l'ild;jlU~b~[Jnl1 gol~ standard ~l~~~U b"liU ~th[J.. ~ 

~::b;: "b~lU~n~el"mff[J~~md'ld1"il~Ubdel ~th[J~~b~elm "bbrl" 

bbm~~tJlub~el~ (septicemia) n~el"ellff[J~~md bvn:: b~el "illn 

b~el~ bUU~U bn tu,oYi~1'ld;jlUd~el,,1lJd1~~ ~"lJel "l~md'Yl~~ eltJ.. 
~nl~""il::tJd:: btJUfl tu,f11elV~1[J bntu,oYi~l'ld;jlU"il:: mJ"~th[J (bb~:: 

, u ~ ~ 

flutJn~~1el~th[J hfl~U) elelmUU 2 n~~ ~el n~~ijhfl (.ftU) 

bb,~::n~~1lJijl:fl (.ftU) ~""il::Vell1 ~hfl bb~:: ',j~hfl ~"bb~U1JtJ 
d .., .et Q..- d 

'Yl~dl""lJU ~"U 

IOwciilnm~n\.l (Gold Standard).. 

IOwciilnm~n\.l (Gold standard).. 
l1hfl 111l1hfl 

,,..rLL~f-la,,,u~.:ui'hH-l'" !hi'u~f-l"'U1f)~ ·:ui'hm", 

U1f)'il~.:j (true positive) "'U'il~.:j (true negative) I 

• 

bb~bdel ""illn1lJ ~i~ '1'1" ~ eltJb~eliii, "ild'!J hfll~l~ bUU1tJm ~ 
el~ ~fl~ n~11~el n~~~ijhfltJl"dl[Jnl '""~ ~md'Yl"~ eltJbUU~tJ, , 
~"i ~thmuuhfl.ftU (false negative) bb~::~th[Jht1~UtJHdl[J 
n1,",,~~tJ1n~"i ~1lJ1~buuhfl.ftU (false positive) ~"~el,,1i 
1~mdm1j)md'Yl"~eltJ~'J~lmb~::b-Vlh1f1b;:: ~el md~fl"'lldl" 
2 X 2 ~1m1[Jnl1 two by two table ~"ii. 

f-l"'U1f)'iJ~.:j 

(true positive) 
III

d ~ f-l",aUIYl'iJ 

(false negative) 

ifl'e)'m~dtJd::~l'liel"~ela, b, c, 

tl'ihlJ711Uflll~'liiN "lJel"mdl" 2 X 2 ~l,",,~~md'Yl"fteltJfll3J,jil.J 
tI 

flldl" 
j)ln'lldl"~,,n~11 bdH::b-Vlhml~~~l[J"lJel"~lfil'" ~btJU 

fltu,~~~"lJel"md'Yl~~eltJ1~~"~el1tJd, 
d'll'tH~UJIIlll~~ ~ "bbU,,~tl1[Jel elmtJun ~~ijhflbbt'l:: 

~ ~ , 
1lJ~hfl ~"bb~UlltJ-Vl"~l"ii. 

~ 

•If1tll'J11119l1 !lll 

fll1Ulfl 

fn'lI1U 

, 
~~md~el"'l1~bbUl~"j)::;bn~"hl1 sensitivity bbt'l:: speci­

ficity 
, 

d ... "'.'1 ~ :'1"' ..., "' semitivity ~~1[Jtl"'lJlU1U~u1[Jfl~bumel[J~::'Ylb~ J/lIU7n 

l~[Jmd'Yl"~eltJl~.ftu b~el 7'17lJ buuhfl.ftm1"'ll~bntu,oYi~lfrHlu.. 
~j),,9i~.ftu, 

lUllmtu,f11 sensitivity "lJel"md'Yl"~eltJfi"btJufel[Jfl:: 2 

_a_ X 100%
a+c 0 , 

Specificity ~~l[J~"~lmu~tll[Jfi~bUufel[J~::Yil,""J/lIl1U 

l"tlmd'Yl~~eltJl~.ftu b~el 7JJ7~i17lJ bUUhfl.ftUf11~bntu,oYi~1'l'nlU.. 
~j),,9i~.ftu, 

lUnmtu,f11 specificity "lJel"md'Yl~~eltJ~~LU'I.l,fel[J~::= 

d %b + d X 100 0 

"il::bV;Ul1 sensitivity (ml~11) b~[Jl-Vel"ntJn~~~~hfl 
lU"lJtu,::~ specificity (ml~~lbvn::) b~[Jl-Vel"ntJn~~~1lJijhfl 
f11"lJel~ sensiti~ity bb~:: specific~ty "lJel"i~'Yl"~eltJlfli ~~fl~" 
~~wa", 1~[J-nl1tJtiell1 ufhfNn ~muufltu,~~~tJddlif1'1Jel", 
l~'Yl~~eltJ.ftu 'I.l,elmlnl1ijmdbtJ~[JUbbtJ~"bntu,oYi~19lH1U~H'.. 
~~~Ul1ij~1el1lJ~hfl ~1el~mdbtJ~[J'I.l,j)~~~bb£Jnf11tJ1nbb~::~tJ 

~ " 
mlJtH~llJlIlll11{)ll oJ5"bbu,,~tll[JelelmUU 2 -Vl" 'll~~~ 

~ 

d 

f-laU1f1lYl'il 

(false positive) 
bl 
~ f-laaU'iJ~.:j 

(true negative) 

bb~:: d ~~1!J~" i7J17J1 



39 J Infect Dis Antimicrob Agents Vol, 6 No.1 Jan. - Mar. 1989 

" cold agglutinin bb~1 bb~:::eJtJ1T1'Yld1U~eJ1tJBTl11ih~'lJ1!J'-ltJ'IlIflW'YI1l19l1 Glll.. 
1Vi'~~UdTl'V\1eJ~uifum'-'Yl~ffeJucold agglutinin ~'lJ1tJ3jml3J 

'l.in:::buuhfl~~b~mJtJlfl'Y'lmff3J13J1m'Y1tJ.,j1" m'-bbtJ~~~m,­

_[d;J'-------­
I\HH)l'.i'Yl~1:'I'tlU---------------­

_T_ 
~~m'-3JeJ.,j1ubbu1ueJud~:::1~fl1 positive bb~::: negative 

predictive values ~ .,jffl3J1'- tlfllm ru,1~m3J1i5~bbff~.,jd 
Positive prodictive value 'V\3J1tJ~.,j~lU1utJ":::'1i1m~ 

bUUhfl ~~bUU1eJtJ~::: ihm1Ju 11fltiu ~1.,j ~l3Jb n ru,s¥i3J1~'- QJ1U... 
1um,-m~~1~~~Udn~lnm'-'Yl~ffeJu 

~ 

b'-lffl3J1,-tlfllmru,fl1 positive predictive value ~~bUU 

1eJtJ~:::1~~tJ = a ~ b x 100% 

Negative predictive value 'V\ 3J1tJ~.,j ~l U1U tJ,- :::'1i1 m 

~~bUU1eJtJ~::: d7JJMi'hm1Ju 11fltiu m3JbTI ru,s¥i3J1m!lU1um,-~1 

~~1Vi' fU/{/ll ~lnm'-Y1~ffeJU 
~ 

b'-lffl3J1,-tlf11U1ru,'V\1fl1 negative prodictive value 1~ 

l~tJ = c ~ d x 100% , 

f11'lJeJ.,j positive bb~::: negative predictive values I1Jiivu­
wlmMm'n ~l3Jml3J'1in'lJeJ.,j hfl1un~3J'1iu~tln'Yl~ffeJu~1dtJ115d 
~.,j~1~bbff~.,j 1U~1'-1.,j~ l' 1U'Yl1.,jtJnffilbbym6«.,j1Vi'3jm'-'Yl~ffeJu 
brleJ3jutl!'V\11um'-lih~tJhfl ~ .,jbbff~.,jl11u'lJru,:::iiUbb'Ym6ff.,j 

l;h~tJ hfl~miueJu 13J1~ bb ~:::4feJ .,jm,-'li'eJ3J~b ~ 3Jb~3J~ln~thtJ 
I	 \J I .\J 

o"t ... '" tJ ~~	 "UfleJb3JeJm,-'" u tl!'V\1'Yl~13J3J1fleJm,- bb ~m'-'Yl~ff eJU o~ '" 

'Ylt1ffeJU'1iU~'V\~.,j1Vi'~~Udn ~~Udn~1~'l.in:::bUU~~Udn~1.,j'V\1eJ 
bri~ b'1lub~tJ1ifuih1 Vi'~~~u'l.in:::bUu~~~m1.,j'V\1eJbYi~ m,- bbtJ~ 

~~1Vi'tln~eJ .,j~::: ~eJ .,j'Yld1 Uml3J'1in'lJeJ .,j hfliiu1utJ,- :::'1i1 m ~b'-l 
~ , 

nlt\.,j~m~l ~.,j~:::1~bbff".,j~eJ1tJ 

ii1bUUhfl~'V\1tJ1T1 ~eJ 3jml3J"1lTl'lJeJ.,jhfl~13J1nbb~:::3j speci­

ficity 'lJeJ.,j115m'-'Yl~ffeJu~lbrleJm'-'Yl~ffeJu1Vi'~ ~UdTl m3jbbu1 

lU3J~~:::bbtJ~':hbuu~~Udmri'il tt'U~eJ positive predictive value 

'lJeJ.,jm'-'Yl~ffeJUb~eJ1ih~tJhfl1U'1i3J'1iuiiu3jfl1~13J1T1 bb~ih1~ 
~~~u'l.in:::bUu~~~m1.,j 1~tJb~~1:::eJcl1.,j~.,jii1 sensitivity 'lJeJ.,j 

m'-'Yl~ffeJU115d~.,j3J1n tt'U~eJ negative predictive value 'lJeJ.,j 

m'-'Yl~ff eJUb~eJ1U ~~tJ h fl1U'1i3J'1iUiiU3jfl1ff.,j 1Vi''Yl~ ~eJ.,jff 3J3J~, ~ 

fl1~1.,j'l1u~1'-1.,j 2 x 2 bbthrhm'-f11U1ru, positive bb~::: nega­

tive predictive values h:::b~Uml3J~1.,j'li'eJ'Ili~b~u~U 
m,- 3JeJ.,j1UbbU1UeJud~ .,jb'V\i:ieJU nUff 1l1'Y'l'Yl1.,jfl~UTI~ bb 'Y'l'Yl6 

1~fm1tJ.,j1u~~m'-'Yl~ffeJueJcl1.,j'V\~.,jbb~1 b'1lU m1U~~m'-'Yl~ffeJU 

'Yl~ffeJU'Yl1.,jfl~unfi~eJ m,-H positive bb~::: negative predictive 

values tt'UbeJ.,j bb~::: 1u'lJru,:::iiuMm~!'1ff.,j13Jm1u~~m'-'Yl~ffeJu 
~bUU gold standard ~ 

~ 

ifl3JeJ.,j'Jml3J~n4feJ.,j'lJeJ.,j~ ~m'-'Yl"ffeJu115\t(accuracy of 

the test) TI~11~eJ brleJ~'lJ1tJ3Jhfliiu~1.,j4feJ.,j1Vi'~~Udn (true 

positive) bb~:::brleJ~'lJ1tJ13Jilhfliiu4feJ.,j1Vi'~~~u (true negative) 

b'-lffl3J1'- tlf11U1 ru,'V\1 fl1ml3Jbb3Ju~1'lJeJ .,j115 'Yl~ ff eJU~" bUUf eJ tJ~::: 
.., ~ a + d % ..:~... oX ~ ... , 
b~ b~tJ = a + b + c + d x 100 0 ~ln,~~'-'Yl b'1i~::: Til b'V\'Yl'-lU11 

accuracy 'V\3J1tJ~.,j~lU1u~'lJ1tJ~1U'V\'a..,j~~bUufeJtJ~:::'lJeJ.,jm'-~1 
~ 

~'lJ1tJ~.,j'V\3J~~Y\1m'-'Yl~ff eJUbb~:::1Vi'~~UdmrleJ3jhfl 'V\1eJ1Vi'~~ 
~ 

~UbrleJ13Jilh flm3Jb TI ru,s¥i3J1~'- !lU ~:::i.,jbTlflb~ul11ii'Yl~ffeJu~ 
~~3Jfl~~:::1~fl1'lJeJ.,j accuracy = 100% 

~1Uml3J'l!n'lJeJ.,jh flLu m,- ~TI'I~lfl~.,j'll (prevalence or 

pretest probability of a disease) ~:::~nu1ru,14f~ln = a +~: ~ + d 

(1Vi''Jru,~1tJ 100 if1fJ~buufeJtJ~:::) 
A ..: , "'tJ ':;:'1 tJ

bb~Ull3Jbb~:::~l'-l.,j'Yl~:::bbff~.,j~eJ b U buUm'-ff'- bb~:::'YlU'Yl1U 
~ , 

~ru,ff3J~ '-13J~.,jfl'Y'lYi~1.,j'l ~H1uGl1'-1.,j 2 x 2 bb~:::bbff~.,j1Vi'b~u 
~~'lJeJ.,jml3J'1iTl'lJeJ.,j hfl~eJm'-bbtJ~~~m"'Yl~ffeJU 1~tJnl'V\U~fl1, 
sensitivity b'YhnufeJtJ~::: 85 bb~::: specificity b'YhnufeJtJ~::: 90 

~1uflll1 positive predictive value 3jml3J'V\3J1!Jb'V\i:ieJU pre­

dictive value of a positive test Y\lUeJ.,jb~tJ1nuflll1 nega­

tive predictive value i1ml3J'V\3J1!Jb'V\i:ieJU predictive value 

of a negative test b'1lunu 

Fourfold table demonstrating "blind" comparison with "gold standard" 

Test result 

(conclusion drawn 

from the results 

of the test) 

Positive 

Patient appears 

to have the 

disease 

Negative 

Patient appears 

not to have the 

disease 

Stable properties: 

Gold saandard 

Patient 

has the 

disease 

True 

positive 

Ia"
~

False 

negative 

a + c 

Patient 

does not 

have the 

disease 

False 

positive 

Ibl 

a+b 

~ 
True 

negative 

c + d 

b+d a+b+c+d 

a/(a+c}::: sensitivity Frequency-dependent properties: 

d/(h+d) = specificity	 a/{a+h) = positive predictive value 

d/(c+d) = negative predictive value 

(a+d)/{a+h+C+d) = accuracy 

(a+c)/(a+h+c+d) =prevalence 
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Prevalence 
(pre-test likelihood or Prior 
probability of disease 

99% 95% 90% 8<Y% 70% 60% 50% 40% 30% 20% 10% 6% 1% 0.5% 0.1% 

Predictive Value of a Positive test 
(post-test likelihood or posterior 
probability of disease following a 
Positive test result) 

99.9% 99.4% 99% 97% 95% 93% 89% 85% 78% 68% 48% 11% 7% 4% 1% 

Predictive value of a Negative test 
(post-test likelihood or posterior 
Probability of NO Disease 
following a Negative test result) 

6% 24% 40% 60% 72% 8<Y% 86% 9<Y% 93% 96% 98% 99% 99.8% 99.9% 99.98% 

Post-test likelihood or 
Posterior probability OF 
disease following a 
Negative test result 

94% 76% 60% 4<Y% 28% 20% 14% 1<Y% 7% 410 2% 1% 0.2% 0.1% 0.02% 

6. ~lmh-3lHfVl-3m1tinnouluh-39'ljm111Vll1t)Ul~n 
lihhlUhtl 

m1fl11'il'VI1 cold agglutinin '!Jl\lLGi£J\l Ltlu,i~~l~N'C\lu, 
LTC'll 5 U,lYil111;r11~L~1 LLfl::i:!11£J\l1U,Ul\l\l,UULftU,€ll~\ba..I1H 

'Yll\lflflu,n L~Biit'ild'£J~t11[J~fJ~L~'mJ£JtflYHmunlu,1::uuYl1 \l 
~ 

L~U,'VI1£Jhfl1U,~1\l L~11:::mdL~1:::L~mJ£J tfl~fllft3J1LtlU,i~~~\l£Jln 
LLfl:::ff\lft13Jl1t1~UL~B lu,~~'l.aJi:!tl1m11~ i fl1u,fi11m1~Yl1\l 
~lL'VI~tl\lt~£Jli CF test Mitl\lL'ill:::L~tl" 2 f1~\l V:l\lriU, 2 «t1fll~ 
n1H:::mlUt:-lfl m14Tm~lL~tl\ldlu,h \l~£J1UlflLLV:\lYl'ii\l~U11 
n11'il11-;)'VI1 cold agglutinin '!Jl\lL~£J\l1u,~t11£J~fu111~t:-lfltJ1n 
11 11£Jlu,~t11£J 12 11£J~~~L~mJ£Jlf1~fllft3Jl LLfl:::l~t:-lflU1nlu, 

~ 

~t11£Jhfl~U,i ~n 13 11£J'illn 4011£J m1fl11-;)'VI1 cold agglutinin 

'!Jl\lLGi£J\l1~t:-lflU1nLritl~t11£Ji:!1lilL"tl1'lJtl\lcold agglutinin ~\l 
fl11-;)1~£Ji~3Jllil1ilU,Lyhriu'VI1tlft \ln11 1: 64 t:-lflm1fln~1~\lnfll1.. 
ft13Jl1t1LLft~\l1 Wil111 \l~\ld 

~ 

, ~ 

\?Il'jl'111n'~'1f1tufll'11tl'lf)1'n'1~H"tl1Jl11 cold agglutinin '111'1 

I~U'I1'Uf)1'jl~~,rtlhfl~~I~tl,ju1f1'YHnn'1Jl1mI1,r\?ll'jl'1 2 x 2 

1 '" Ji "1'; fl\llYlI'tl61JU flVH'Ill11Jl 

~hfl ',j~hfl 

m'j'YI~n'tlUl1l 

cold agglutinin 
~ .. 

'lJl '1I\?lU 'I 

hr~'Cl1J1f) 

1l1'~'MU 

11 

1 

13 

27 

" "".... , 0" "v.:tIllflfl1Il1N, Y111l11Hl-,1 \.l1ll11N 2 x 2 111nlll11\1fll\.l1f.l.l'tllfllIllN' '~W"l\.l 

11 
Sensitivity - x100 = 91.7% 

11+1 

27 
Specificity x100 = 67.5% 

13+27 

11 
Positive predictive value x100 = 45.8% 

11+13 

27 
NelraHve predictive vsl.t\~ -- x100 = 95.4% 

27+1 

11+27 
Accuracy of the test x100 = 73.1% 

11+13+1+27 

11+1 
Prevalence of the disease x100 = 23.1% 

11+13+1+27 

"1t1t~11 "111J'1lLt'l:::"113J.1L~1:::'lJB\lnTI"'~jftlUVllcold , " 
agglutinin oUl\lL9\tl\ilu,fi111\hd'£Jhfl~f1L;jmJlJtfl~ fll~ 3.111u, 

1:::UtJYl1-3lt;'-l.Vll£Jh«1U,fll\l i:!f\mhffufB£Jfl::: 91.7 LLfl::: 67.5 

lil13Jfl1'lU LLllttn~~1£J11£Jl"1Vi'~flU1nL11~::LLtlflt:-lfl111Bmft~
" ~ 

.:'1 1 F..... ., ~ '" t1''J!-;)::LlJ'-l. 1fl1-l>3JL~£J\l1tl£Jfl::: 45.8 LLflLIl b'VIt:-lflflUL1H:::LL 1'lt:-l~11 

ltlmt'\'~'il::1aJLtlu, hflds:lfllR \l~rl'tl£Jfl::: 95.4 fl113J'lln'lJtl \lhfld 
~ , 

~ d .. , I ~ '" 
bu,m1fln~13JfllL'Yll r1U1tl(Jll::: 23.1 

lu,m ti1~fl1'1J'1ln'lJtl\l hfldLtI~£JU,LLtl1'l,jttl 'il:::l111~L11~tl\l 
I 1 a.. .... I 

LtI~£Ju,m1lLtlflt:-lflU1nLL~:::flu4i'1£J Yi\litL11~tl\lmlmhfl113J"I\nYi 

LtI~[JU,LLtlfl\l~fmJnm11111t1LLfl:::fl113J~1 LVn::: ~ \lLtlU,~ tu.ft3JUfJ 

fI \l~'lJtl \lin 'Yl~ft tl U.i1£J ~ 1:::~ 11Vi'L11 ft13Jl11'1LLti flt:-l flU1n LLfl::: flU 

14i'tl~1\lt1n.itl\l £Jm'f1mh,j L';U, 
~ 

tfl"hi~'Ylflft tlud1t1ffu,'VI-,~t11£Jti" L~mJ£J lf1~ fllft 3J1Lu. 
I I 1.1 I 

'1l3.I'tIU,LLV:\l'VIU\l -n\li:!BUfJm1Lyhriu 311£Jlu, 100 11£J Yis:l~n~tu.:::, , 
f1~itfi'lJtl\lm1~lilL~tll m:::uuYl1 \lL~U,'VI1£Jhfl11-l.fh\l LLfl::« 1I3J~11 

sensitivity LLfl::: specificity 'lJtl\li~dff\lLYhnufB£Jfl::91.7 LLfl::: 

67.5 miJ~l~u 
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tnJ~9i11ii~~flL~t11m::: lJUY\1 \lL~hl.'VI1[J 1~~1Ulh \I~TrUnT'l 
~ 

~11~ 3,000 11[JLU"11~'ll'UbbV:\liiu b11tmJ11t1~1'U.1rn,h,h\lj1.1 

~\lt1 

3,000 - 90 = 2,91011[J
 
A 97


'VI1t1 3,000 X 100 = 2,910 11[J 

btitl\l~ln sensitivity "lltl\lif'Ylf1fftiU 91.7% 

~l'U.1U~lh[Jhfl~~b~mJ[J1m"H~1~~1~'iJ:::L~~ilU1n 
~ 

~~~ X 90 8311[J (Uf1 0.53 LiJu 1) 

Ly.m:::u:::iiu~lh[Jhfl~~L~mJ[J1fl'Yfi\ltnl1~'iJ:::L~~fl~U 
~ 

(Ll1~) ii~lU1U 90-83 711[J 

1urhutl \lL~[J1nuLtiti\I~ln specificity 67.5% 

~~1~Sjhflt1~:::1V;~~~u = ~~~ x 2,910 

= 1,965 11[J (Uf1 0.25 LiJU 1) 

L'Ym::: u::iiu~~11JiihfldLLti1 V;~flU1n (LYi'iJ) 
~ 

2,910 - 1,965 945 11tJ 

1~b~~t11ti1\1j ~t'h'U.1rn1.1l'1.J1uf1111\1 2X 2 t1\1t1 

11 f1~", .;611'£11f1l'UlUl1l11ll 

1~UU'l1N1~lll1lu1tftlll~N 

~lHl 'u~11tl 11U 

1l1mlmn 83 945 1,028 
-m'il1~ll'{)U 

1l1f-HHIU 7 1,965 1,972 

nu 90 2,910 3,000 

L~tl1~~lU1u~~1V;~~U1mL~::~~~lJLL~1 b11ff1~11t1~lU1rn 
~ 

'VI1 positive LL~:: negative predictive values 1~~\I-tt 
n11~lU1rn'VI1 positive predictive value 

83 %1,028 X 100 8.07 0 

n11fllU1rn'VI1 negative predictive value 
1,965 %
1 972 X 100 99.6 0 

~ \I LbtH1 \111 ' n11thn11'Yl~fftiUL ~tliii.~d'[J hflif-tt11JL-a'lu 

"11~'ll'u-i\lm1~"11n"lltl\lhfl~l tl1n11'YlflfftiU cold agglutinin 1~ 
~~~u ~:: iim1~t1n~tI \11Un11'V11[J11~lh[J1~LiJUhfl-tt~\l1tI[J~:: 

~ ~ 

99.6 

LL~tl1n11'Yl~fftiU cold agglutinin 1~~~U1n ~:::iim1~ 

t1n~tI\l1Un11'Y11[J11LiJu~lh[Jhfl~~L~mJ[J1m'l ~lff ~1 L'¥1[J \11tI[J~:: 
~ ~ ~ 

8.07 ~1uiin1t1[Jt'l:: 91.93 LiJU~~U1nLYi~ 4f1t1ri1\l'"~::LV;u1~ 
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iflL,U11 m1~'ll'n"lltl\l hflij~Hitlri1\1a.J1n LUn11 LLtJfl~ fllJ1nLL ~::~ ~ , , 

~m1nn11'Ylfl~t1lJ 1fl[Jff1tJLL~1if1m1~'ll'n"lltl\l hfl"l~ln NfIlnn 
, " 

Y\1~'iJ1nn11'Ylf1fftlU~m::LiJu Nilmmnv 

19191 'l ....7. fIl'Hl'1H ROC curve I~U 'lhl~V1~mnU;)~

ROC curve LiJuiinif'VI~\l1um1~~11rn1'V11~~~f1~L'VI~1:::~~, 
"lltl\l,h~1f11.1 L~t11'VIL~,hm1~11LL~:: m1~~1 L'Yn::~L 'VI~l:::ff~ 
~ff~ utlm1nt1if-ttff\lLLff~ \lfl rnfl1"lltl\lif n11'YlflfftlU11iitJ1::W'll'ii. , , 
~lnutl[JL'¥1[J\l1fl1~~1[J n11ff11\1 ROC curve ~tI\lm«[J'iJ~fl~, 
'VI~1[J~~ L~tI~'iJ:::ff11\1m1Yl"lltl\lf11m1~bLL~::m1~~lLYn:::~Ln~ , ,~ 

~ln ~~4ffl LL~~::: ~~ ~\l4f1t1ri1\1Y\~::LLff~ \I~tl1tJi1 
, , I , 

n111flfl1 CPK 1u~lh[JY\iimn11L~u LLUU'VIU1t1n .n\l 
~ ~ , 

tJ1:::ntllJ.11[J~lh[Jn ~~Y\LiJun ~1~L,"mK1 h11tILb~:::n ~~Y\1~!J 
~ , , 

n~1~LdtlV;1h11[J LL~LiJUhfltUj 1~~~.r\l1U'l111\1,)l\1~l\1-tt 

o "_'I ' ' '''il1f11" , CPK i _I ' 
1I1jl~II't'l''''HI1'U11H;!U1t11'11~~n~1J'YI 'U'D1~lIN'l 

, 
fllCPK 

> 280 

80 ­ 279 

40 -79 

1 ­ 39 

" .Ii v,llallJI'IHll11 ;)11tJ 

.. 
)J " ..lJlJ 

97 

118 

13 

2 

1 

15 

26 

88 

230 130 

7,1 m1,,r~"~"l1~ltJ~"I~tHlnnw sensitivity II"::: speci­

ficity 'IJil~;)"~~IIIli,,:::;)~ n11ff11\1 ROC curve ~::~tI\lLLU\l.. , 
f11 CPK tltImiJU'VI~1[J';1\1 1~[JH~~fl~'VIm[J~~LL'YluY\~:::H~~ , I' , 
L~[J1 LL~::ff11\1~111\1 2 x 2 m~~l'U.1U~~4fWlY\L~tln1i tJ1:::1[J'll'U, 
"lltl \ln111'h~fl~'VI ~l[J~~ff, \I~iin~ \I~::1~n ~11~\l1uL~tI\I likelihood, 
ratio th'V\'ru,)tI~~ CPK ~ln~lh[Jn~1~LdtlV;1h11[J m~:: 

~ ~ 

L~tlnf11 CPK ~lnn11'V11m'YhnlJ 280, 80, 40 LL~:: 0 LiJm~flf1 
~ , 

LL~::«11\1'l111\1 2 x 21~~\li1 
.0\,,, , ..l!I,cv 'cv 

IlJil 'lI;)~lI~'IJil~ CPK lJllllll1'tf1illfllll1.J 280. 
" .11 '" in"11JI'Ufl111 'il11tl ,, .. I.. 

1J1J1J 

1
 

CPK < 280
 

97CPK:>280 

133 129 

97 
Sensitivity x 100 42.2% 

97+133 

129 
Specificity -- x 100 99.2% 

1 + 129 
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II.;.ol 1" ClJ , .. 1 ClJ " a.- I 

IlHl 'II'ilfllllfl'UtI-.3 CPK lI1nOl1'l11t11Y1l01.J 80 7.2 011"1H ROC curve 9Jlfl~1"l-\11J1-\ItJw(h::'I!lm
• 

" J& CPK ~ bUU~"~,, bb~~:: ~"Vi1m.Jf111Je:J -\I sensitivity, specificityQImmJI'lHl'l11i ~11tJ 

.. 
II 

CPK:>80 215 

CPK < 80 15 

215 
Sensitivity -- x 100 93.5% 

21.'1+15 

114
Specificity -- x 100 87.7%

16+114 

.ol 1" ClJ , "'" 'ClJ
I~Q 'II'ilfllllfl'UtI-.3 CPK lI10011'l11t11Y1lnl.J 40• 

" .:; 

bb~:: false positive value 1Je:J-\lbb~~::~"~"aJl~11-\1btJUreceiver'1 , ..
llll 

operating characteristic (ROC) curve 1~~-\I~tl 9J::VitJl1 
16 9J"~"~ 80 9J::e:Jcllfl~aJaJ-D'ltJtJUaJlfl~~" ~e:J lfl~f11 1 1Je:J-\I sen­, 11 1 ,114 

sitivity bb~:: specificity aJlfl~~" 9J"~,,d~-\lb'V\aJl::~aJ~~"lu 
I 1 , I I 1 

m til..Yi~e:J-\lfl1,.1~f11tJlflb Yi9Jbb~::l:-l~~tJb Yi9J,xe:JtJYi~" 'lXU~e:Jl:-l~"laJ, 
1Je:J-\I sensitivity bb~:: specificity 9Jdjf11~-\I~"~~,,~,,d 

tll~lfl1~bium-\l'V\1mfie:JtJbtJubium-\l(biu fl) bb~"-\ll1 

1~'Y1"~e:JtJijmu'f11,xe:JtJaJlfl 'V\1e:Jijmu,f11b'Yhr1tJfl1,.~tJu ~lfll ""bUU, , 
l:-l~tJ1fl'V\1e:J~tJ bb~tll1~biutfi-\lbl1e:Je:JflV:l-\19Jlflf11 1 1Je:J-\I sensi­

... 'I tivity bb~:: specificity (biu1J) bb~"-\ll1ijfl1"fh'V\u"UtJlaJ'V\1e:Jfl €lllll'lHl'l11 L~11tJ 

f'\lulmtJ,,1tl~-\I,.::tJtJ(systemic error) lumtil.~,,'t11tJdl"".. '1 , ..
II llll 

tlttJ btl ~tJUbb ~19J:: Vi tJl11 ~'Y1"~e:J uitu fi ijtl,.:: ttJ"llUb"liUr1U 
228 42CPK:>40 , " ClJ ... ''''=t.~

7.3 on 'II 'ilfl Illfl'l1 "1(.1 'ilfll 'WtI \ll11'ilflOl fll'UtI-.311iY1f1" tllJ 
2 88CPK<40 

brie:JbbtJ-\ll:-l~fl1"'Y1"~e:JtJe:Je:JflbtJU'V\~ltJ i "lil-\1 t"tJli9J"~"'V\~ltJ9J", ,
228 

Sensitivity -- x 100 99.1% 
228+2
 

88
 
Specificity -- x 100 67.7% 

42+88 
1.00 .90 .80 .70 .60 .50 .40 .30 .20 .10 0.L.1.00 ----~--- _,L.. - .L.. ..I. 1.. .J L.,L.. oJ 

~1'1.r1'1 ;;. 0~.~ 
• I.ol 1" ClJ , "'" 'ClJ .90 .. ~1'1.r1'1 ~1'1~1'1;;' 40 IIlItI 'II~~lllfl'UtI-.3 CPK lI10011'l11t11Y1l01.J 0 j 

;;. 80 I 
I 

I" Ji 'I .80QI 
Ifl €lllll'lHl'l11 L~11tJ 

.. 
II 

CPK:>O 230 

CPK<O 0 

230 
Sensitivity -- x 100 100% 

230+0 

0
Specificity -- x 100 0%

130+0 

I 
I 

I
.70'1 , ..

llll I " I 
I.60 I~ I130 .;; I 

I'';:::; /';;; .500 Ic:: ~1'1.r1'1 
/ 

Ul ~///" " ;280.40 
,..;>~// 

,'eo.30 I 

/ 
/ 

.20 ......... "' ... "' ..
 
/' 

.10 /' -­
o Q'_-:'-:";:':'::':::~ :~~~""T----I-----r--- --,-----r-----r-'---,..... ----+-­

o .10 .20 .30 .40 .50 .60 .70 .80 .90 1.00~1 fl~€lfll1 ti mni-.3fl ~11'f1' llll1 tl'l11fh sensitivity,
 
False Positive Rate
 

specificity bb~::,h false positive value = 100 - specificity 

(%) 1Je:J-\I~"~"bb~~::~,,1~~-\llumn\l~ 2 

.; 
IllnHYl2 

Sensitivity (%) Specificity (%) False positive value (%) 

280 42 99 1 

80 93 88 12 

40 99 68 32 

o 100 0 100 
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b1H~fl1:lJ1"Hlf11U1tu.fh sensitivity bbtl~ specificity ~~~~~ 
bbqitl~~~L~ m1b~tJn~~~~~bVi:lJ1~fl:lJ~fJ~~~11ill1Vim£.J~lu bbqi 

ff1~fJ~~11~~~~~~~1~~tl11:lJ'lJfJ~ sensitivity bbtl~ specificity 

3jfi1fl ~fl~ 1~£.Jr,~tltJdm Yi~bbtl~~tltlUbYi~3jfi1'UfJtJ~fl~ b11fl1:lJ11tl 

b~fJnu~~~~~1:lJ~~fJ~m1L~1~£.J'ltlfi1 sensitivity b~tl~ specificity,	 , 
:lJ111:lJnU ~tl11:lJ'lJfJ~fi1~ 1ifi1fl ~fl~b11h~b~fJm~~~Yl1ifi1 

\J \J 1 , 

sensitivity bbtl~ specificity ~itudJU~~~~~bVi:lJ1~fl:lJ~~~L~ 
fJ15U1£.J:lJ1bb~1 

UfJ n~lndb11tJ~fl1 :lJ11 tl~ ~11 ill1111 ~ 1£.J'llU'lJfJ ~1~ 'YI~ fl fJU 

~~mh1L~'illn~tl11:lJ'lJfJ~ sensitivity bbtl~ specificity ~bn~~ln 
~~<if~bbqitl~~~ ~m1:lJ'lJfJ~ sensitivity bbtl~ specificity 'lJfJ~'YInfi 

~ ,	 , \J 

m~3jfi1fl ~bnu 150 bbtl~bih 1n~ 200 :lJ1m'Yh1~ 1~'YI~flfJud~~~~ 
u 

3j1J1~ 1£.J'llU:lJln~U bbqiih~m1:lJ'lJfJ~bbqitl~fi3jfi11n~ 100 1~'YI~flfJU 
u 

:;.. VI '''' 1 ' 1 '" ~ 0­UUbnfJU~~ b:lJ:lJ1J1~ £.J'llUb tl£.J b'W11~m1 £.JUbVi1£.J t!jfJfJnVi1-nfJ£.J 

fi~~L~fi11n~b;)£.J~ 100 b'llUnU bbtl~iJ~L3-J~fJ~b~m1mbbtl~'YIU'YI1'W6, 
1Un11'Yl1m1'Y1~flfJU~1£.J 

tl1~ tl1 1:lJ'lJfJ ~ bbqi tl~ fi3jfi1 ~ In11 100 bb fl ~ ~11 Iii' fJ ~3jml:lJ 
u 

..l 
l'Il1Hfl3	 llj:H).:)~"111J'IHl':)sensitivity ll"~ specificity 'liD,:) 

1nl'l~ffDU~ ihh~ "[fJ'lIt'i1urm1ihHi'fJ"[1f) 

... ..l 
\l~l'I~f1• Sensitivity (%) Specificity (%) fHlnu 

n 94 72 166 

'II 88 85 173 
f) 82 88 170 
.:) 78 92 170 

11 65 95 160 

;)~WtJh)V1Il1V1'II MlH111lJa-3aVl 1I"~IHlnlJ~;)V1Il1V1I1,j"~;)V1ilth111~ 200• ... v. . • ,. 
lIaVl-3,h1111Vla lltJililtl\llth~111m11il mi'u11 tl d'l;)~M~l1aVl;)~A'll-3ilH" 

nlJl1hotJ 200 llljHlf~u 1 tl~-3 d'1'~ 200 lI"lUtl~-3~;)V1Il1V1l1~lU;)V1;)~liJll.	 . 
<i 

l'Il1Hfl4 llff~':)~"111J'IID':)sensitivity ll"~ specificity 'liD,:) 

1nl'l~ffDU~ 71/jj lh~ "[fJ'lIt'i1unl1 1Ul1UfJ"[1 f) 

... ..l 
\l~l'I~f1 Sensitivity (%) Specificity (%) Htl':i1U• 

n 65 36 101 

'II 60 40 100 
f) 55 45 100 
.:) 50 52 102 

11 45 57 102 

, ...t...., 1 "', , .qq ...,Iq, 
;)~WtJ11H"nlJll~V1\llVlII\ll"~~V1l1"m 100 lIaVl-3111I11VlalltJll lJlJtl\llm 

111m11il;)uu11tl 

Vol, 6 No, 1 Jan, - Mar. 1989 43 

~~"tlm~"Ilit~ systematic error b'llU m1nlViU~bfl1fJ~Vi:lJ1£.J~~ 

~lw~u'YInfi1~1~L~ Vi1fJm11~f11~ln~ml:lJ~~Vi1fJ~1 ~nwih:lJ 
" ~ 

nUYlm1blJU 1ummil,1in~U:lJl~~11ill1f11~ln~ml:lJVi1fJm~tJdU 

m1'Yl~flfJUm1f11Ud illVi1fJm11~bfl~fJ~Vi:lJl£.J 1Vi 3-J fi ~~ fll:lJ11 tl 

bbm'lJbb tl~yh 1Vil~'YI~fl fJun ~U:lJ13j1J1~ 1£.J'llUL~ 

nl1H~tl11:lJ'lJfJ~ sensitivity bbtl~ specificity ~~'l<if~bbqi 
tl~~~b~fJ~~11ill1 b~fJm~~~bbtl~ml:lJi11J1~ 1£.J'llU'lJfJ ~1~'YI~fl fJU,	 , , 

~~bbfl~~1wihfJ~1~~~1iI111~Yl 3 bbtl~ 4 

191 ....	 .'
8. fll'j 'If 'ilYl W1Yll1 m U'ilYlli ,,:::fllHll'U l\l1l1Hll likelihood 

ratio 

biifJ~~lnml:lJbVi ~fJ:lJ~1'lJfJ~fil<if1m.h (fi1~1~L~~lnm1 
'YI~flfJU) 1~w:h~1J1~'lllm~m~lbbqitl~ n~:lJbtJU~ ~~Vi ~m ~£.J ~£.J11l 
m11hViu~~~~~b Yi£.J ~ 1 ~~~ ~'Yh1ibn~~ tltJdnbb tl~ tlUb 'Yhitu, , 
bbtl~iJ~3j~tltJdmYi~bbtl~~tltlUbm~1mfl:lJfJ m13j~~<if~bYi£.J~ 1 ~~ ,, 
~lVi1UbbtJ~1J1~'lllm~btJuhflfJfJm1nn ~:lJ~U ~~L3-Jfl1:lJ11 mbfl~~, 
m1:lJUH~ btJUhfl1u~thmbqitl~11£.J113j:lJ1n'UfJm 'Yh1~ n~11~fJ 

u 

L3-Jfl1:lJ11 tlbbfl~~ml:lJUH~btJU hfl113j:lJ1n'UfJmYi£.J ~1~ 1u1J1~'lllm 

bb~tl~11£.J~1 i~ tltJdnVi1 fJ~ tl tlU bbqiiJfi1 bblilnqil ~nu ~·th£.J Ul ~11£.J 
u 

1ifil<if1bb1J1fl ~:lJln ~ ~fJH~~btJufil~fl ~-n~b~U btJUL1JliIl:lJbbUU 
u	 u 

~ UU'lJfJ~ hfl ~~itu1~£.J'YI~'lf~bb~1~1~1~L~~~:lJ1nfiuH~btJUhfl 

itU:lJln ihl~L~fi1'UfJ£.Jfi'l3-JUH~btJU hfl ,m1nlViU~~~~~bYi£.J~

~~ b~£.J1~~bnm~BfJU~Ub "tl11~L3-Jfll:lJ11 mbfl~ ~ml :lJU1 ~~b tJuh fl, , 
L~-n~b~UIiIl:lJ~ tlm1'Y1~~ fJU 1~ bbm'lJ~~BfJU~ ~n ~11dm~'Y11 L~ 
1~£.JbbtJ~,h~1bb1J1~1~L~fJfJmtJU'll1~qi1~ '1 bb~1bb~~~ fl17Ullhmh 
'lJfJ~m1:lJU l~~btJU hfl1ufi1<if1bblh bbqitl~'ll1,mfJn:lJ1 fl77ullhmh 
'lJfJ~ml:lJUH~btJuhfl~~n~11ij~fJ11likelihood ratio ~~L~ 
:lJ1~lnm1f11Udill~~1uIil111~~bb~~~1~m1f11Udillfi1likelihood 
ratio 'lJfJ~fil~1bb1J1bbqitl~'ll1~~1~L~~lnm1'Y1~~fJUVilCPK ~~ 
H~tlm1~n'lf11ui1iifJ~7 :lJ1bb~~~1~f11Udill (1iI111~~ 5) 

~lnIil111~~~n~11~~L~fillikelihood ratio b'Yhnu 55 

~lVi1U~~L~fi1 CPK b'YhnUVi1fJbnU 280 ViU1£.J bbfl~~11~·th£.J 
, 1J	 1J

1 

11£.JW"~YliJfi1 CPK 1Ub~fJ~b'Yhnu 320 ViU1£.J~~iJ1e:Jm~btJuhfl 

n~1:lJbdfJ~1h11£.J~~ 55 b'Yh fillikelihood ratio ~~btJufilfl~~ 
bbtl~L3-Jbb1J11J11uL1J1iI1:lJml:lJ'lln'lJB~ iifJ~Bn1J1~m1Viii~~fJhfl, 
fll:lJ11tlH likelihood ratio 1Um1f11Udillm1:lJ'lln'lJfJ~hfl(Vi1fJ 

ml:lJU1~~ btJUh flitU) Vi tr~~lnm1U~ tlm1'Y1~~fJUL~~1£.J1iI1:lJ1~ 

f11U1 ill~~~bb~~~qifJL1J 
8.1 ~UVltlUfmnnnf.l.ll~tlll"~,,,lihh~Ufl\ilHlikelihood. 

ratio 1It\~flvVii\~1'11'Ufll'i,hUlf.l.1 1~ f11U 1 illiJ 3 ~UlilfJU~~d 
~unil1Jd 1 b1.J~£.Jum1:lJ'llnbtJu pretest odds rlfJU, 

1~£.JH~1iI1 
u	 probability 

pretest odds 1 - probability 
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.i 0 ..9 ..., '1"
V1l1Hl1 5 llff~.:Ifll'HlTU1ru likelihood ratio r11'l1'iUm CPK L'U'lf1.:1V11F] 

rhCPK 

>280 

80 ­ 279 

40­ 79 

1­ 39 

;)l'Ul'U 

97 

118 

13 

2 

1 " .ll v,1ftmnUI'Utlll1 I1UI 

iii1 tl 

proportion 91'Ul'U 

97 
- = 0.4217 1 
230 

118 
0.5131 15- = 

230 

13 
- = 0.0565 26 
230 

2 = 0.0087 88 
230 

'u~l1tl 

proportion 

I 
- =0.0077 
130 

15 
0.1154= 

130 

26 
- 0.2000 

130 

88 
0.6769- = 

130 

likelihood ratio 

0.4217 --- = 55 
0.0077 

0.5131 
4.4-­ = 

0.1154 

0.0565-­ = 0.3
0.2000 

0.0087--- = 0.01 
0.6769 

l1U 230 1.0 130 1.0 

,~lJneJlJ~ 2 ~tu. pretest odds vl1£J likelihood ratio 

~t'l~Yi~l11?f~~dJUpost-test odds 

~lJm)lJ~ 3 bU~£JU post-test odds dJU probability 

'\I\~,j'l1lnT'i"'Y\~tHlU1~tJlitH11 
~ 

Post-test probability = 1 + post-;est oddes 

8.2 ~lmh:llmVl-31filh~un~Hlikelihood ratio l1Htlailn• 
n11U1~£Jn~H likelihood ratio ~::fl€l,jmlUt11ml3J'lln"lJtl'lhTl , , ' 
f11"hLbU1Yi1~1~~lnn11'Y\~~ tlUlu~thmL~t'l::11£J Lb~~f11 likeli­, , ~ 

hood ratio .n ,jilf11Tl,jYi Lb~::dJU4f1b t'l"lJU1:: ~lf11iPl1bbU1 Lb~t'l~1i1,j 

~,j4f1€lV1,j~'J:: bb~Vl ,jf1€l1ud (f11'il1,j i bUUf11~~ 3J3J~~U) 
fl113J'lln"lJ€l,jn ~l3Jb d €lVi'1h11£JT1€lU~ ~::1U!J1m -n1'\1\ €l€ln U1 t'l 

hTlVi'1h (~~n'l11~ hTlu€ln) = 0.3 ('\I\1€l'i'€l£Jt'l:: 30) 

bb Yi'Y\HU~th£J n b-n1'\1\€l€lnU1t'lhTlVi'1h bb t'l:: '111 ~ L~€l'l1vl 
~ 

f11 CPK = 340 '\I\"h£J 

bbYi'Y\HU~th£J "lJ b-n1'\1\€l€lJlU1t'lhTlVi'1hbL t'l::m1~b ~€l'l 1.1 
~ 

f11 CPK = 26 mi1tJ 

lYi''Jf11likelihood ratio "lJ€l,jf11 CPK bb~t'l::1i1,j lU'I111,j 

bb~'l,jn11f1lU1mf11likelihood ratio 

8.3 lfifll1fll'U1Ul post-test probability L~'f),..nill1V1"tm 
.,.<1 

1 11 

.jjlJ~ 1 bU~£JUfl113J'llmUU pre-test odds "lJ€l,j~th£J, ~ 

n bbt'l~ "lJ ~,jbtJUf11n€lU~~~1Ub-n1'\1\€l€lJlU1t'l hflVi'1h (f11fl113J'lln 

"lJ€l,jhfl"lJ€l,j~th£J n bbt'l::"lJ ilf11byhi'fu bYi11::3:1~n~m::fl~itn 
~ 

b'\l\lltlui'fu) 

pre-test odds 1 ~·~.3 g:~ = 0.4286 
i:, ..;. 

'/JlJn 2 ~m pre-test odds ~1tJ likelihood ratio 

(LR) "lJ€l,jf11 CPK ~1vl'ln~lhmLfit'l::11£J L~tlfh'U.1tl4Vi1 post­

test odd "lJ€l,j~lh£J n bbt'l:: "lJ 
~ 

~th£J n (CPK = 430, LR = 55). 55 X 0.4286 z 23.573 

~lh£J"lJ (CPK = 26, LR = .01). 0.01 X 0.4286 = 0.004286 

.jjll~ 3 btJ~£JU post-test odd, LiJu probability 

fll3J~ t'ln11'Y\Vl ~ €I U4f1tlV1 '1"lJ€l ,j~lh£J bb9l fl::11tJ 
~ 

"'.'1 t b b'l't 23.573
~lJ1tJ n pos -test pro all y = 1 + 23.573 = 0.96 

"'.'1 b b'l' 0.004286
~lJ1£J "lJ post-test pro a Ilty = 1 + 0.004286 = 0.004 

~t'ln11f1lU1tu.",jn~11~::~1Ul1 ~U1£J n ilfl113JU1'J~LUU, 
hTln~13Jbd€lVi'1h11£J~,j~UbUU1€ltJt'l~ 96 

~ 

bri€l'il11~YiU CPK il 
~ 

f1m'hi'fu 340 mi1£J ~1U~U1£J"lJ ilfl113JUn::LUUhTlb'\l\~mYitJ,j 
~ , 

1€l£Jt'l:: 0.4 byhiiu bri€lfl11~YiU CPK ilf11byhi'fu 26 '\I\U1£J UU 

~tl~U1£J "lJ 11lun::bUUhTld 
~ 

1'l£J~1uu1::ltJ'llu"lJ€l,j likelihood ratio ij~'1d, 
1. ~13J11tlUl3J1Hf1lU1tu.'\I\1 post-test probability "lJ€l'l 

h fl1t'i'11f1 b11 bri€lm1 U~ fln11'Y\'l ~€l U 

2. ~13J11tl~lLLun~lVi'll'nfl113JUH:: LiJU hm1n~~m1 
'Y\Vl~€lu1.1 ~U~tl n11'Y\~~€luri'l1Yi'~flU1n3J1n fl113JUn::L1JU 

hm::b~3J3J1n~ut'i'1£J 'I1lU€l,jb~tJ1i'futh1~~~~u3J1myhl'ln 
11lul~::bUU hTl3J1nLyhiiU 

3. lumm~1ifm1'Y\'l~€lU3J1nnl1 11ih~d'iih;ttJ hTl 1 hfl 

bbt'l~m1Uf11likelihoodratio ~lWrUn11'Y\'l~€lULL9Ifl::'li1'1~1t'i' 
~lnm1'Y\'l~€lUbb~t'l::1i1 OJ~~13J11tlf1lU1 tu.Vilfl113JUn:: bUUhfl 

"lJ€l,j~U1£J~1Mum1'Y\'l~€lUVit'lltJi li11vl€lV1,j11'lb11 .r'l~~~ 
bb~fl,jf1€l1u 
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8.4 iinT,ftnl1aa post-test probability l~tl,,nilYl¥lll!lU 
)nnnill i. Lumt\1~m11ihd'£J hmmrmHlm1Yl'lIHl1J:lJ1n 

n11 1 fl~l'1 m"fhu1m'V\1m1:lJtiH:::dJuhf1Lrim1111J~~m1 
'Y1t1ftfl1J~'1'V1:lJ'l ,:::tJDUfJ1"~1[)t11£Jif1 H' likelihood ratio 1u 

m"fhu1m1'l£J1:J~uflflUt1'1d 
8.4. 1 btl~£JU pre-test probability bUU pre-test odds 

8.4.2 ~m pre-test odds "1£J likelihood ratio '\Jfl'l 

~ ~m1 'Ylfl ~ fl1J'Yln"llUi'l , brifl f1u m-;JU'VI:lJ'l bL~T~::: 1"f11ft , i'lYl1£J bUU 

post-test odds 

8.4.3 btJ~£JU post-test odds bUU post-test probabi­

lity ,	 ,~ 

I	 Q.oO ll,.I ,.:::.I c: .=t Q.; <U d

1I:::Yi1J11'V11'lJfl'Yl 8.4. 1 bb~::: 8.4.3 fib'VI:lJflUn1J'lJU'lflU'Yl 1 , ,	 , 
~""'.~ ,'" . I'"

bb~~ 3 1U'VI1'lJfl'Yl 8.1 J,l,Ubfl.,j nm1f1fl m1bu~[jU pre-test pro­

bability bUU pre-test odds bb~~btJ~£JU1I1n post-test odds 

:lJ1bUU post-test probability iT.,j1i1~m1f'\lu1mb'VI~flub~:lJ 

ff1uVi'1-Ufl~ 8.4.2 1I~blJj£JUbUUft'il11~~.,jd 
Pre-test, odds x LR (1~'Yl'ilftufl1J 1) x LR (1~~ 2) x LR (111 

'Yl'ilfffl1JYi 3) = post-test odds 

o/11fl~1.,jft:lJ:lJ~~Hb~mbft'il.,jm1f'\lmmpost-test probabi­

lity 'lJfl~1uo/1m1m~flm.,jbbr1.,jbbm:lJ~1J 1'il£J1i~~m1'Yl'ilftfl1J 2111 

biifl.,j1l1ntJ1Uo/11Jiift1b'VI~~lm~fl~1.,j1 b'IiU b~flU'il, b~mb1J~Yh1£J 
A dd I """ .d .=t 

'Yl1.,jn~:lJbbm:lJ1J1n, b'lfmb1Jf1'Ylb1£J'Yl1.,jbb'Yl.,jbbm:lJ~1J'lfU'ilYi.,j'VI1fl 

13J~.,j€l€lnoJlb1lu j~j m1b~fln H£J1~lU1I~ilYith'Vl'r1Jb~mb~~~, 
n~:lJ1:Jm1:lJbb'iln~1.,j1lUbb ~~1J1.,jf1~ .,j13Jft1 :lJ11 tlbn1J~1fl~1.,j:lJ1 'ild111, 
1~ m~£J~.,j~1I11m1H~hbbtJ1 2 'lfU'il:lJ11U1Id'm~flm.,jbbr1.,jbbm:lJ 

u , 

~1J bYi11~ bUUh f1Yi4ifl.,jH£J1bbYi.,jbb ~~fn'j;.lo/1'il~fl1lU 'U,1U ft :lJ:lJ0/i 

l1m1'Yl'ilftfl1J 21~~b~fln1i1um1'f1lU1m~fl~.,jn~1'11:J~.,jd 
m1'Yl'ilftfl1J1~~ 1 flfl ~lmUb3J'ilb~fl'il'lJ11/~1J.:lJ:lJ. 
m1'Yl'ilftfl1J111~ 2. flfl1~~1J bilirubin/'il~. 
brifl Yi1J~th£J~ 1:J1'JJbb~::: bb Yi'Yl~'il111lYi1Jbb 'VI ~ .,jo/l'il b~fl1l1£J 1U 

u	 ~ 

'h .,jm£J flflt.11Uo/11J bb~13Jft1 :lJ11 tI bn1Jo/11fl~1.,j:lJ1'il111l'lfU'il'lJfl.,j b;fl 

bb1Jf1Yib1£J1~u'lJ m~.ftu ~.,j1~~Uf111 bb ~~Yi1J~ ~m1~n'j;.11 Ufl~<Jl 

b~£Jl1l1J~l'U lUb3J'il b~fl'il'lJ11bb ~:::1:::~1J bilirubin 1um1 'f1lU1£J 

b~€lm .,jbbr1.,jbbm :lJ~1J'lJfl.,jtJ1 u~1J1~~ ~~.,jd 

fnlUtl"'Ufl"'OU1l'Utl-:J likelihood ratios lIa:::;jloulOUlij~lIatlA 
,, , 

'Ull OUllllla:::'111-:J 

~lmUbli'ilb~fl'il'lJ11 likelihood ratios 

(b"1l~~ / ~1J.:lJ:lJ.) 

~lnl1 5,000	 9.0 

5,000 - 10,000	 6.2 

10,000 - 20,000	 2.1 

:lJ1nnl1 20,000	 0.01 
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tllUlft"'1otri'OU1l'Utl-:J likelihood ratios lIa:::1:::Y1"'U bilirubin 

'oulI~a:::,jl-:J 

1:::~1J bilirubin likelihood ratios 

(:lJn./'il~.) 

0.1-1.0	 0.1 

1.1	 - 2.0 0.3 

2.0 - 4.0	 1.6 

4.0 - 8.00	 9.0 

:lJ1nnl1 8.00 17.0 

~th£J f1 1:JH b~1J~"lll£J 1m .,j'lJ11 :lJ1f1Jm1fn'j;.1~ftmU-
tJ I I I 

Yi£J11J1 mbv\.,j'VIit.,jYi1:J~ffl11-;J 1UtlYi~lU:lJ1 Yi1Jl1 f111:lJ'lf n'lJfl ~1 U 
~ u	 , 

Q.; .=t I .do I I ~ ;,., tl

Iil1J,lfib'lfflm .,jbL'Yl.,jLbm:lJ ~1J :lJf11L 'Yl1 n111 fl£J~::: 1 bb Yi'Yl£J fld1 11 

~tJlmb ~1ft .,jff£Jl1btlutJ1Uo/11J m1 mT~b~fl'l1"f11bli'lb~fl'l'lJ11 
u 

8,250 b"1l~~/~~.:lJ:lJ. bb~::: bilirubin iif11br111l1J 5.2 :lJn./'il~. 

fl£J1nm11Jl1 briflm11J~ ~m1 'Yl'ilft fl1J~.,jn S;11 bb ~l-;J::: 'f1l1Vi'bb Yi'Yl~ 

'f1lU1£Jl1~tJl£J f111:::1:Jm1:lJUH:::dJuhf1tJ1uo/1m1fib~flm.,jbbr1.,j 
u 

bbm:lJ~1J:lJ1m~£J.,j1'il'? 
qq 0 .. , ~q ".c:e 

8.5	 l1ifll1fllOU1WIUtl '1111i11Y1tltlU 2 l1i 

.fJud 1 btJ~£JUm1:lJ'lfmtlu pre-test odds 'lJfl.,j~tJl£J 
, \	 U 

f1 .n.,jbUUf11rlflU1I:::f1Jm1'Yl'ilftfl1J (m1:lJ'1\n'lJfl.,jhf1br111lui'fl£J~::: 1 

'VI1B probability = 0.01) 
0.01 

~re-, test 0 dds 1 _ 0.01 = 0.0101 

vun 2 f1mf11 pre-test odds ~1£J likelihood ratio 
\ 

(LR) 'lJfl.,jfh~lU1Ub3J'ilb~fl'il'lJ11bb~:::1:::~1J bilirubin 'lJfl.,j~tJ1£J f1 

b~m'\lulm'VI1 post-test odds 'lJfl.,j~tJl£J f1 

" '" ~1J.:lJ:lJ. = 6.2LR 'lJfl.,jb:lJ'ilb~fl'il'lJ11 8,250 b"1l~~"/ 
LR 'lJfl.,j bilirubin 5.2 :lJn./'il~. = 9.0 

post-test odd = 0.0101 X 6.2 X 9.0 = 0.56358 

.fJud 3 btJ~tJU post-test odds bUU probability 'lJfl.,j 

~tJltJ f1 'il1:lJ~~m1'Yl'ilftfl1J~lfl~1.,j~.,j 21~ 
U 

t t t b bTt 0.56358pos - es pro all y = 1 + 0.,56358 = 0~36044 

~~m1f'1lulm1l~ft1tJl1 1flmftyh;BrlBhm:::bUUbififlm.,j , 
bbr1.,jbbm:lJ~1J 1:Jf11br111l1J 0.36044 'VI1BfB£J~::: 36 1I1n~~m1 

'Yl'ilftfl1J~.,j 2111~ .,jbb Yi'YlMfn'j;.H:::4iB.,jo/l'il~U h~fl1tJ1H:::b ~fln 
, U ~ 

H£J14i1U1I~ilYiYi3J.,j'f1lm£Jb;fl E. coli 'VI1fl Klebsiella 'VI1fl13J, , 
fl~1.,j11n'il1:lJ~~m1'Yl'ilftfl1J~.,j 21~'f1l1Vi'm1:lJUH:::btluhm1n 

b~flm.,jbbr1.,jbbm:lJ~m1nffltJ~::: 1 :lJ1bUuffltJ~::: 36 

8.6 fIlHl1OU1W likelihood ratio 1I1mh sensitivity lIa::: 

specificity 1umm~m1mhsensitivity bb~~ specificity 

'lJfl.,j1~'Yl'ilftfl1J.ftUbb~1 b11ft1:lJ11 tlf'llul mf11 likelihood ratio 

1~b';U1lU 1'ltJbtJ~tJuf11ffltJ~:::'lJfl.,j~.,j2 f111Vi'buu probability 

rlflU bb~11ift~1o/l.,jd 
U	 sensitivity

Likelihood ratio 1 -	 specificity 
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tlnflJiltl,>J LanU fll1Yl~Gif)tJ f1 1If11 sensitivity = 1'EHJ-

Cl::; 70 bbCl::;3jfll specificity = 1'mJCl::; 95 ill ~~~<ir~~~'V\~.:l'lJe:hl 
t:-!Clm'i'Yl~~B'lJ fil1f1TUlill'V\llikelihood ratio m::;yh1~[J 

sensitivity
Likelihood ratio 

1 - specificity 
0.70 

1 - 0.95 
0.7 

0.05
 

Likelihood ratio 14
 

ih1:f.:lb nCil~~::;'Vi'lJl1 ffCil1f11U1 ill<ir.:ln ~111htluin' mJ'lJb~tJ1 
v v , 

fl'lJfil1f11U1 ill'V\llikelihood ratio ~ln"iimJCl~'lJb';UflU dlB.:l v 

~lnin''Yl~ffB'lJ~l.:li lutf~~uuH~~~~bYi£J.:l~~b~[J1 fll ~ensiti­" , 
vity bbCl::; specificity ~.:l3jbYi£J.:l 1 fll fil1f11Ulill'V\llikelihood 

ratio lumntd~.:l'~lbYi£J.:l 2 flwyhdu ~B '~flllikelihood ratio 

"lJB.:lt:-! Cl'lJ1n bL Cl::;t:-! Cl Cl'lJ b'YhdU bb~ rhin' 'Yl~ ffB'lJdUbbff ~.:l ~~~~ , 
'V\ClltJ i ~~ ~.:l3jt:-!CllVi'fl1 sensitivity bbCl::; specificity btJ~£JUCill1.J 
~~~~U';Cl::;~~'tJ~l£J m~::;ffl1.J11tlfl1Ulillmlikelihoodratio 

" 1 )..0' 

"lJB.:l~f1~~bb~Cl::; ~~ '~bb Cl::;yh1Vi't:-! Clfil1'Yl~ff B'lJYi'~3j "ul'H'IinVfN
" , 

f}n1J'lh'iJ~/rhJ'H1iJ 71l/flu T'jf}" '~~ltJ .n .:l~::; btl u'tJ Cill1.J dJl'V\ 1.Jl£J 

B~1.:l'V\~.:l"lJB.:lfil1~m3'lb~B.:llikelihood ratio ~lB~l.:l"lJB.:llikeli­

hood ratio ~3j~~n'l3'lHbb~lbbff~.:l<ir.:lCill11.:l~6 
v 

8.7 \l1l'n.'lrill;;:l'nlll"~ nomogram '1If1111h~Ufl~,,rlike­... . 
lihood ratio b~B.:l~ln likelihood ratio 3jl.h::;1£J'llii.<ir.:ln~11 
bb ~11ufil1 tttJ Clt:-! Clfil1'Yl~ffB'lJbtCl::;ffl1.Jl1 mt11.J1Hfl1U1 illmf1111.J 

un:::ttluhflBBn1.J1ttlu<irltt'l"lJ'~ U~fil1fJ1U1illbtJ~£JUpre-test 

probability ttlu pre-test odds, fil1flill pre-test odds fl'lJ 

likelihood ratio ttCl::;ttJ~£JU post-test ~dds 1.JlttlU post-test 

-=i, " ~U) 91 ""ll "'" ...! "'" ~ U) j) 91
\l111HYl6 ll'fY\?I-:Jfl1 likelihood ratios '1HJ-:JflWll-:J"1 VI !\?I'illf111i'Yl\?l'fYtJumU'YllflUUfll'Hl'f11l1 !1ucn 

Diagnosis test Target disorder* Result Likelihood ratio 

Symptoms of typical angina Coronary artery stenosis 
(by angiography or autopsy) 

Positive history 
Men 
WomeTJ 

115 
120 

Symptoms of atypical angina Coronary artery stenosis 
(by angiography or autopsy) 

Positive history 
Men 
Women 

14 
15 

Exercise electrocardiography Coronary artery stenosis 
(by 8ngiograpl'ly) 

Non-sloping ST 
segment depression of: 

;>2.5 mm. 
2 ­ 2.49 

1.5 ­ 1.99 
1- 1.49 

.05 ­ .99 
< .05 

39 
11 

4.2 
2.1 

.92 

.23 

Ultrasound Definitely abnormal 
Probably abnormal 
Possibly abnormal 
Probably normal 
Definitely normal 

5.6 
2.1 

.95 

.43 

.32 

CT scan Pancreatic Disease 
(by biopsy, autopsy or clinical course) 

Definitely abnormal 
Probably abnormal 
Possibly abnormal 
Probably normal 
Definitely normal 

26 
4.8 

.35 

.32 

.11 

Carcinoembryonic antigen Colorectal cancer 
(by biopsy or operation) 

>20 ng/ml 
10 ­ 19.9 

5 ­ 9.9 
1- 4.9 

< 1 ng/ml 

3.5 
2.3 
1.4 
.94 
.46 

'lii'llyHlfJUlJlllniJlll (gold standard) fJlj'1l1~I~U 
~ " 
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9'lT:iH~ 7 1111 1,:Hhlj 'il1 uhHnmJ~tI'U pre-test probabilities 9'll'n~~ 8 lIn1,rtf11j'il~u1'UflnlU~tI'U post-test odds hl'IU'U 
" ..." "" hl'IU'U pre-test odds	 probabilities 111 B1 BtI~~mN'VJ'j1mHlfl11 l'1~ffB'l.J 

ml2J~HI~liJ'Uhfi ml2J~HI~liJ'Uh fI 

pre-test probability pre-test Post-test _ o_d_d_s ~ post-test 

probabilities- I-probability- odds odds odds + 1 probabilities 

.1
.001 .001/.999 .001 .001 .001/1.001 .001.1
 

.01 · 01/.99 .01 .01 .01 /1.01 .01 1
1
 

2
.02 · 02/.98 .02 .02 .02 /1.02 .022
 

3
.03 · 03/.97 .03 .03 .03 /1.03 .033
 

4
 

5
 

.04 · 04/.96 .04 .04 .04 /1.04 .044
 

5
 

10
 

.05 · 05/.95 .05 .05 .05 /1.05 .05 

9
 

20
 

.1 .1 /.9 .11 .1 .1 /1.1 .09 

17
 

30
 

.2 .2 /.8 .25 .2 .2 /1.2 .17
 

23
 

40
 

.3 .3 /.7 .43 .3 .3 /1.3 .23
 

29
 

50
 

A .4 /.6 .67 .4 A /1.4 .29
 

33
 

60
 

.50 .5 /.5 1.0 .5 .5 /1.5 .33
 

38
 

70
 

.6 .6 /.4 1.5 .6 .6 /1.6 .38
 

41
 

80
 

.7 .7 /.3 2.3 .7 .7 /1.7 Al 

44
 

90
 

.8 .8 /.2 4.0 .8 .8 /1.8 044 

47
 

95
 

.9 .9 /.1 9.0 .9 .9 /1.9 047 

50
 

99
 

.95 .95 /.05 19.0 1.9 1/2 .5
 

67
.99 .99 /.01 99.0 2.0 2/3 .67
 

75
 
ll\)Hmn fl1 pre-test odd llrmnOlIV!\l::lullt!ml~-nl\llt!1 !i'UW !'lIll flllllOl
 

1JI ., .. , .1 .. 'v 1 4.0 4/5 .8
 
~.. y , ~ • 1JI"'1 v " ,. 3.0 3/4 .75
 

80
 
pre-test odd IV! 0.001 11)J1Ui:l~11 0.001: 1 m)Jt! 1I1'11'YWTll1)Jfli'lt!~\lIl1l0l1 

5.0 5/6 .83
 83
t1dtm~lll'.a'~n~,nll~lll~l,rl'\l 
91
 

probability ~n rh1Y;~tl,'Jlffm1mf1l'U1m ~-Jii~~11,'Jm"1,'J 20.0 20/21 .95
 

10.0 10/11 .91
 

95
 

~lbh1tJ1um1btJ~~Upre-test probabilities b1JU pre-test 30.0 30/31 .97
 97
 

odds ~-J1U~111,'J~ 7, ltJ~~U post-test odds L1JU post-test pro­ 40.0 40/41 .98
 98
 

bability 1V;11~b11~,'J1u~111-J~8 Vi1mtJ~~U9)1n pre-test pro­ 50.0 50/51 .98
 98
 

bability blJU post-test probability t~rJm1mmiu~lu~1 100.0 100/101 .99
 99
 

likelihood ratio ~t~hlnm1'Yl~~tl'lJ~,'J~9)::;ll~~,'J1mtJ~2
 
" 

191 "llmiu~1 ,'J9)1n pre-test probability m,'J 1%~lUliu....'t>lltlUNfHi 'If nomogram 
nm,'J (likelihood ratio) ~~l 55 9)::;t~biu~1,'J~tl3Jl"liUliu 

~3J3Jml ml3J"lin'lJtl-Jhfln~13Jldmpi'1h11~~~n~119) hfl post-test probability ~~dJU percent probability ~~l 35%, ,	 , 
Utln 'lJtl,'Jh ,'JYW1'lJ1GUbV:,'Jwct,'Jlj~miln'lJ1tlm~::; 1	 ~U1rJ11~Viii,'J iU~tl ml3JUH:::lUUhfln~13Jbdtl~1h11rJ~~n~119)hfl 

" 
ljmm1l~'lJUUUWlrltln3Jlf'lJm1l9)1::;l~tl~Vil CPK L~~l 302 Utln (pre-test probability) lj~lb'yhn'lJ1tl~"l::; 1 bb~bijm9)1::;
 

ViU1~ b~mtl~~111,'Jfh CPK Y-l'lJl1fh CPK ~L~bnu 280 Wih~ b~tl~L~~l CPK ~,'Jn~11 ml3JUH:::dJuhfln~13Jbdtl~1h11~
 
9)::;lj~llikelihood ratio brhn'lJ 55 lilH' nomogram ~lVif'lJ ~ ,'J~U3JllUU1tl~"l::; 35 (post-test probability)
 

~U1~11~dlj~,'Jd ,

"	 9. 'ilY!tltl'U'Utl.,'J likelihood ratio

Pre-test probability (percent probability) = 1% •
 
Likelihood ratio ~lVif'lJ~l CPK brhn'lJ 302 ViU1rJ = 55
 



---
--

v 

.... 

I1'UfT! lu'InmiJiJlw::lJ7,/'7IJ1JtlYW, 

nl1~buw;J',unn lumn1L"liudmdH' likelihood ratio LY1[J.,jfll 

L~[Jd b"liU sePT :lJl~lmmb'Yh~u ihiimd'Ylfl~flU11f~u~1V; 
~tUUU~Rd::: (independent variable) ~tlfll SePT ~.,j~:::th 

flllikelihood ratio 3Jl~lu1m'l~ 

""~fluBmh:::md~~.,j"lJfl.,jlikelihood ratio f1fl ~~md 
'Ylfl\'l'fl~'II\ fll[J i '1litfl~l"'l.,ii'l1ftlWtU~ ~~~t bY1[J .,jfl~l.,j~~.,jbb~::: 
md~'t:::'itlHflmd'Yl"~flu~~l[J i 'llitfl3Jl~lUdm111l[J1i likelihood 

ratio .. :::ijUty'll\1~1l1[Jth::rm bb~:::Yh1v; post-test probability 

"lJfl.,jh 'l~ ~.,l,;)l n.,lu1 mbft~ ~ bb ~1flH ';)::: 'l ml1l b'l~flU 'ltl~l nfll~ 
bUU';)1.,j'l.,3Jln b~dl:::fh likelihood ratio ~'l~~lnm"'YlflRfl'IJ 
tll.,j i iJn';):::'l3J'l"3JHlnmd~mYl'l~ .,jb~[J1ilu bb~,;)::: ~mtl3Jl 

,;)11'1nt'l3Jtld:::'lllm~ii~n1Ym::: Lbl1ln~l.,jilu3Jln~ ~l[Jnt'l3J ufln~lnd 
" ' 

fllfldbbtldfh.,j i ;;1f1'l.,';)1 n~ ~md'Yll1lfl fl 'IJ~ ~1[J i '1lit., tlfl~ ~tt'Yit 

tl~l.,jbfi[Jdilu ~:::ii~.,jff1bbtld~.imdfl.,j (continuous) bb~:::'l3J.itl 
bdfl.,j (discrete) bb~::: brifl'it13Jldd3Jilub~fl1it ~u[J h'llf1h'l~~.,j 
~l~1Xn"lJtl.,j~hbbtldb~thd~'it13Jld13Jilub~fliit~u[J h'litum~~::: 
'l3Jb'Yhilu ~.,ji1fl.,jiimdbbnt"lJ ~~ll1'irfl" "lJtl.,jfll~1bbtldbb~~:::fl~1.,j 
1V;bntltld:::1[J'llUfl.,jfl.,1u md1it~U[J bb[Jnh 'l'llit 111 itUflfl n~ln h'l 

Q.I ~ ' l 

til.,j i Ufl n';)1 nu'it1~~n"lJtl.,jfhfl1Lbtld.il.,j 1tl:~~::: btl~[JULbtl ~.,j'ltl 

Bn ih'it1flli'f1LLtldUU'ltl"lit';)U[JBnh'l~i!\I'ii' .,jLnl1lil'IJ~th[JBnn t'l3J 

~~.,j~ii~n 1Ym:::flflitnLLflntil.,jnu ffdD~l.,j"lJtl.,jmd Hi'f~ bLili~ m~ i 
ff1L~fliit~umL[Jn 11fl 1 'llittl L"liU mdH'~lmuri11utl.,j~1~, 

, , ' 
md~tl[Jff1"lJfl.,jitd, ~n1Ym:::md~'IJbb'l~Lo!mJ"lJtl.,]itd j~j 1umd 

iit~U[J bL[J nri1~ bUU1"-lb 'A \'I' LflBd tl 'fltlfln ';)1 nrid'llitfl~U i ~ .,jii11f 

nwtn1YlbLflntil.,jilu 'll\1flmd1iell1ldlmd~l[J h, ell1ldlmdL~U 

"lJfl.,j'1l'Yi';)d, ~m~1JiJm[J, forced expiratory volume, md'Yt.,j 

'l., rhonchi, 1111::: cyanosis "lJfl.,jijfl j~j lumd1it~u[JbL[Jn 

mllJdUbbd .,j"lJtl.,jhfl~f11H:::~tl.,jf'IJ'l1fn1Y11u h .,j~[Jl'IJ1~~1fl'l3J, 
bUU~U 

mdH'flllikelihood ratio ,;)ln~~md'Yll1lflfl'IJ~~l[Ji'llitl1l 

b~fl1it~U[J h'l~~"] ~.,jflH~:::Lnl1lml3J'l~lI1lL'l~tlulu post-test 

probability 'l~ 1umn1d~:::~fl.,]H11fmd'Yll.,jfltl~b"liU dis­

criminant analysis 3Jl~lUdmfll~l~1Xn1Jfl.,ji'fdbLtldf\l.,jibL'fl::: 

~1LLtld~iitld::: 1[J'llU:lum~i1it~u[Jbb[Jn h'l ~ .,jLUUL~tl.,j~U:lflUh 
bb t'l::: m1t11n1Ylil'IJUnfltl~.ifl 'ltI 

10. ~""~tl""fll'nh~liJ""flWfh"tl-31fifll1't1~Ultl1J~11U-31""

'''''111''11 
• 

~UflflU.il.,j i ~1,n Umdl1ld1~~tl'IJm1t1d::: LiJU~ m.11"lJfl.,j 

i~md'Yl~~tlUb ~fl1it';)U[J h'l (flH';):::1-n'1.3J'YI 3J~'I1n"j'fl) iiil-.1d 
_I tI. 1 tI-i, , -i

9.1 011 lIuafHlfll'nlYlflDU\llfl..'ln'J~m YltJHll ).Ill1lUmn.. 
'UD..'IllllDfh..'l nt'lldtifl 'l3Jml'IJ~mjm:::'Yll"]fl~itn"lJtl.,j~th[J ~1fl 

u 

'l3Jmlu~ t'lmd V1~ ~U11~th[J ii~1fl 'hliih flfll3J bn m.n3Jlfld .1U 
u • 
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.1 

.2 

.5 

2 

5 

10 

20 
% 30 

40 
50 
60 
70 

80 

90 

95 

99 

-:!',o:i v .j, ~ 
un 6 ~lvvn 1 UF1.-UF1. 2532 

1000 
500 
200---100 

50 
20 
10 
5 
2 
1 

-". 
.5 
.2 
.1 
.05 
.02 
.01 
.005 
.002 
.001 

99 

95 

!l{) 

80 

70 
60 
50 
40 
30 

%
20 

10 

5 

2 

.5 

.2 

.1 
Pre-test Likelihood Post-tast 

probability ratio probability 

f\" Ii'hd'cHJ ll:; f\" III wi'cHJ ll:; 

• d '" .ojnh12 Nomogram iUfll':i1J':i:::t1fl~i'lllikelihoodratio IYHI 
~ . 

1JfUfI1111\.hll:::d'Juhfl1Hi'~m lUfH'lfll':i 'Yl,H'HIU 

lJln~u1 umd1V;~ l~1XnmllJU:H::: bUUh'l"lJfl.,jfll~ ~md'YlflflflU~ 
1V;~ ~Udn~1m.J ~~UiiI1l13J bb~btifl.,j~lni'f1bblh (~~md'Ylflflflu) 
~1f1 'l~bb~~:::~h~lnmd'Yll1lflflu3!n~:::'l3-huu~fld:::~mrU md1i 

likelihood ratio "lJfl.,j~1bblh~'l3JbUU~fld:::~flnu ~:::.yh1v; post­

test probability ~~.,jmd'Yll1lflflU~~l[Ji 'llitl1l'l~fll~ .,jn11~buu 
~1.,j~1fl~ln11~buu~1.,j [Jn~1mh.,j b"liU mdl1ld'Hb~fll1l~th[J~ 

, u 

iJ~'lil'U.dl[J~i!.,j'l~fll SCOT bb~::: SePT b'Yhilu 980 bb~::: 1,020 

~U:1[J11l13J~1~U lumn1b"liudih sePT iJfllfl.,j~U SCOT 3!n 
u 

~:::fl.,j11l13J~d[J fll"lJfl.,j SCOT ~.,j'l3-htJU~fld:::~lnfll"lJfl.,j sePT 
u 

1U'Yll.,jfltl~~::: n~1[J bUU11 SCOT bUU dependent variable 

fl3J3J~".hflllikelihoodratio "lJfl.,j SePT ~iifllb'yhilu 1,020 ii 

I'llb'Yll1'1U 78 bb'fl::: likelihood ratio "lJfl.,j SCOT ~iiflmhilu 
980 iifllb'Yhnu 72 ih'ibflllikelihood ratio ~.,j 2 flld3..Ilm~ 

u 

ilu pre-test odds nmmuu post-test odds 'YI~.,j~~md'YlflflflU 

2 '1litl1l bb~1fnmmn~ubuu post-test probability ~:::'l"fll~.,j 
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~'IdL~eJ.r'JUt1!mb~eJ'IeJfl~ (bias) l'Um'Hbu~~H'l ~'Il'Umntd~'J 
bU'U 

n ~11f1eJ if1~ bbU ~~ ~m1 'Yl~R eJ 'lJ'Yn l'lJri eJ'U11.rleJ~1 'I~ ih ~'I 
~ 

'J::~1'U~~1~3JH1n~thtJ~3Jh fld'Ubb ~1 fi eJH 'J:: &'11 bBtJ 'I.r'Jfl'U~ ~ 
~ ~ 

m1'Yl~ReJ'lJ 1~bU'U'l.J1n 1~~ltJ~'U ~l'Ub n ru...13J1~1 ~l'Ubb ~::~ ~nm1.. 
.r~fl'U~~m1'Yl~ReJ'lJ,;reJ 'I3J~ ~fib n ru...1~~ bb~:: H'1.~ ';l\.bbU'U~tJeJ m'lJ 

rfl1u 'UeJn 'J1nd~thtJ'Ylm1tJ~'Il'Un~3Jbu'U h flbb ~::n ~3JbmtJ'lJb Y;tJ'lJ 
I 'U' , , 

Y;b,j'l"1l1tJl'Um1~mn,;reJ'I1M'lJm1'Yl~ReJ'lJb~~m'UTl'U'Ylm1tJ bb~::, , 
lh11'Yl~R eJ'lJ1~ 3J,;reJ 'I3Jfl ru.R 3JU~'lJ1 'IeJ~l 'I~ b~'U nl111Hili\U'U, 
bnru...13J1~1!1'U b"li'U 3Jml3JR::mn 'I11bR'h11~b11 bb3J'U~l 3J 

11fl1 tln bb ~::'I111 ~b 1i~ml3Jb ~'lJU1'J~eJ~ tln'Yl~ReJ'lJUeJtJ n11 bU'U,;r'U 
~	 ~ ~ 

3Ju::d'Ul~l~3Jdj)::13JdJ'U~ittJ3Jbb~::b~nl-n'tu beJ 'I 'UeJn'J1n1H:: 

1~,j'eJ 3J~~ff1~tUl'U~l'Ut'U~ltJ 
~ ~ .	 , 

,	 j1-'1 001 0" :'1 ''':'1"'1' 19.2 mnJHlJ1Ull'U12Jlftfllll m1 blJ'Un ~3J'Y1blJ'UlJ tUm 'U 
" '"	 , QJ 

m11it'JutJhfl'Y11'1fl~itn ~ 'Im\lbu'U~~3J~m~ru.::'Y11'1fl~itn13J 
~ ~ 

1'Ubb1 'I ~1eJ13JbU'U 1U'il13Jbb'lJ'lJUU'lJ bYm::~thtJn ~3Jitbu'Un~3J ,	 'U , , 

~,;reJ'Im1iieJ3J~b ~3Jb~3J'J1nm1'Yl~ReJ'lJb ~eJlit'JutJbbtJn hfll~i'~b'J'U 
~ 

eJ~l '111 n'ill3J,;reJ 'IYl 'J11 ru.1~1~ tlU1:: R 'I~'lJeJ 'I~rhl ~tJ bU'Ub n ru...1 
~, ~ 

~ltJ b"li'U if1~rhl~tJ,;reJ'Im1U1::b3J'Uml3JRl3J11tl (efficacy) 

'lJeJ'Il~'Yl~~eJ'lJl'U~llwml~~eJ3J~~~~~ neJH'J::Hml3J~thtJ~ii, , 
~n~ ru.::~b~'Ui'~'lJeJ 'Ihfld'U3J1~n~1b'yhd 'U 1~mu1tJ'lJb

~ 

Y;tJ'lJTl'lJ 

n~3JB'Ui 
9.3 fl111::: u"m'U~~'ilfl"l'ii'"'u1WJltJ-31'UfHlfl11 ,lfllll• 

b'W11::bb~~...:l~'Iml3J"lin'lJeJ'I hflbb~::,rltJ1'Um1 bbU ~~ ~m1'Yl~ReJ'lJ, 
1~ih~'U~ ~n~ ru.:: fl~itn'lJeJ 'In ~3JU1::"li1m11rieJ'Urh m1'Yl~~eJ'lJ, 
b~eJ1~bbUhl1 ml3Jbb'iln~1'1'lJeJ'I~~m1'Yl~~eJ'lJ1'Ubb~~:: n~3Jb 1i~, 
'J1nhflbyhd'U bu'Um1~~eJfl~1'Ub~eJ'Idiagnostic suspicion 

bias 

9.4 trl~fllHIVI"DU~lflU(ll1mh-3l~hJ ~~~1~bb~::nn 
bbu~~~m1'J::b~!jeJ'Ub~3J m1'Yl~~eJ'lJ~1~~~b~!jOOb~3J'J::3Jml3J 
bbU'UeJ'U~3J1n (reproducibility ~) bb~::'J::,;reJ'I1~1~~n,;reJ'I'il13J 

ml3Jb1J'U'J1'1 (accurate~) if1m1bbU~~~ff'l1~b~!jeJ'Ub~3Jnb1tJn 

1113Jii measurement bias if1'1~'Yl~~eJ'lJff'l13JbtJ'U~bb'W1~mtJ 
m1 bb ~ 'I11tJ~:: bBtJ~'lJeJ '11 ~'Yl~ ~ eJ 'lJ1n'U11tJ 'I1'U~ltJ 

... .. ~ '.1 ... ~, "'t .. 
9.5 m1D1iUltJll-3Y1lJl'UD-3 "flllJfl\ll"ll '111'Um1ftfl1ol1 b'W11:: 

ml3J~3J1tJ'lJeJ'Ifhu n~~H1.'Um1~ n~lbb~~:: fl~ 'I1~tJm~tJ~1'1fl ru.:: 
~ 

eJHIl::13Jb~!jeJ'Ub~3J bb~:: H~~mn ru...1eJ~l'1h l'Um1b~eJn'J~~~, 
mJ 'I~ ~'Yl~~ eJ 'lJeJ eJ fib U'U'l.J1n bb~:: ~'lJ 

91 qq u",," u	 q~' u 

9.6 mm11Wil,W 11 tl\llD-3DlfttJm1Y1V1"DUluntJ, 11i11lJfl'U 

m1 'J::1~U1::b3J'U~ ~'lJeJ 'Im1'Yl~ReJ'lJbb~~::1~~ ii~eJ m11it 'JutJ~'U 
~~'t11tJH~ltJ, 

'" .-4.0:1
9.7 m111U-31'UHafll1ftnlllYl~ 

'\JeJ 'I'Yln~'U'ileJ'U ~Y\1 'I1'U1 ~v 
\ 
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'lnJ, 
'lJ'Ylml3Jd1~ n ~11 ~ 'Iml3Jf~'U~l'U ~ ~::'I11 m11~tJ1'Ub~ il 'I p .. 

l~'Yl'J~eJmh'li bb~::1~ml3Jt~11ul'Um1 bbU ~~ ~m1'Yl'ilRil'lJ 
I g,., a,...	 I .... "'" '''.~ 1" "1 d .. .'1m1'Yl3Jml3Jl;'W'U!1'Ub~m'U';l:: TIl ~ b"lJ1 'J tl'l'Yl3J1'lJeJ'I~~'lJlm TI~ 

bb ~::~ ~~'lJ bYi 'J bb~:: j)::1~1:: ir~1::1''I3J1n~'Ul'Um1 bbU ~~ ~m1'Ylfl~ eJ'lJ 

m1 m~'U~l'U~'In ~11d~13J11 m113J1U1::tJ ntilonTl'lJ1~'Yl'JR il'lJlfl i 
~ ..	 , 

~ 'I~b~tJliieJ'I~1eJ 13Jb~tJliiil 'ITl'lJhflflm~eJ 

lJ'j'jflJ1lJ fI'j1.J
• 
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~ did Q.I
 

~ ~'I1l1n'Yl ell'U'lJ'Ylml3J'U'J'lJbbm ~eJ 'I'Yl~ReJ'lJml3J~13J11tl 

'lJeJ'Iyh'Ul'Um1bbu~~~m1'Yl~~eJ'lJ1~ ELISA l'Um11itllutJ~~ 
bfltJ~~b~eJ human immunodeficiency virus (HIV) 'il13Jh~fj 
~ih~'U~l~~'Id 

l;:1YI~ 

m1'il111l~:~~bfltJ~~b~eJ hmeJ,~fl (HIV) 1~tJli1~ ELISA 

.1 '''. 'I ":'1 1 ... 1" " lJ11n!l11 ~lJltJ'Y1blJ'U 1flbeJ~~1::tJ:;'Yl 1 bb~:: 2 ~~~'lJlmeJtJ~:: 99 

~1'UU1::"li1"li'U~11u~13JbfltJ~~b~eJHIV l~~~~'lJfeJtJ~:: 99 

~ , ".'1 1 ...i 1 '/I
~3J3Jm1ml3J"lin'lJeJ'I~lJltJ 1flbeJ~~1::tJ::'Yl 1 bb~:: 2 'Ufl'U b'YltJ, ~ 

'W'lJ113J~tJltJ 200 11tJ~eJU1::"li1m 100,000 fl'U 
~ I 

ifl3J~iU'I~11~Wa'l'lJeJ1'lJnn'Yl~~eJ'lJ~ltJ1~ ELISA ~'I 
~ ~ 

n~11dbb~::~~m1'Yl~~eJ'lJ1~~ ~'l.J1n rl1'U'J:: bbU ~~ ~'l.J1n 1l1nm1 

'Yl~~eJ'lJeJ~1'111~ 

th'lt1~~1~~~'l.J1nTl'lJm1'Yl~~eJ'lJELISA 3J1'111m1'Yl~NeJ'lJ 
immunobl~t ~'I3J sensitivity brl1Tl'lJfeJtJ~:: 99 bb~:: specificity 

Lrl1Tl'lJfeJtJ~::: 99 b,r'UTl'U rl1'Uj):;LLU~~~'l.J1n~'t1~lnm1'Yl~~eJ'lJ 
immunoblot eJri1'111~ 
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50 ;;~ 6 u1J1J~ 1 JJ. fl. -iJ. fl. 2532 

liU\u 2. il7mJnYlflfJ1J immunoblot 

1. 117mJnYlfliJ1J ELISA ~~lVi'~~Udnnu ELISA 
\J 

~ihuhfllt)~d 
l.h:::'lfl'lflJ,h,U 111J" .; 

1:::U:::Y1111"::: 2
 

lVi'~H'lUdn 998
198
 1,196 

ELISA 

lVi'mu'lu 98,802 98,8042
 

200
111J 99.800 100.000 

~ihuhfllt)~d 
U1:::'lfl'lflJ,h,U 111J" .; 

1:::U:::Y11 ""::: 2
 

10
 206
lVi'~~Udn 196
 

Immunoblot 

990
lVi'~~~u 2
 988
 

198
 998
111J 1.196 

i1~U VifY:ffll~1Vi'~~Udn~.,jli1'Y1~tH1U~LISA LLfl::
 

immunoblot 11tJ'U. iileJnlffLu'U.hmeJ~tb::t1di 1 Vi1eJ 2 ~~
 
"I" " 196

Lu'U.1eJV~" = 206 X 100 = 95
 

., 
1 0 lJ)!lIl <I"IlJ)l

"111l,lflnnW 1~I'lfl,ll,l'H'H) 11J?" 


