[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 |

Semnan University of Medical Sciences

KOOMESH

Journal of Semnan University of Medical Sciences

Volume 20, Issue 4 (Autumn 2018), 603-807

ISSN: 1608-7046

Full text of all articles indexed in:
Scopus, Index Copernicus, SID, CABI (UK), EMRO, Iranmedex, Magiran, ISC, Embase



https://koomeshjournal.semums.ac.ir/article-1-4475-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

AWAY 556 (VY () € o plosds Fx 3l — yirogs

S o slow 30 41y JomT E999 i sokiin 43 1) slas Jolge (ot

(M.D)" putins 25 0155 (Ph.D)" livs ool o (MLSC)' s s w15 3
Sl S spirike o 7 olKils o K35 psle 0uaSiily K g Kilo s sl 0,81

) S Sy pole Ll 28 Gl sl s b olaw iz B 5 5-F

AR NZATARIEE- B E FRILRL L R VA VAT IO FRRE TR aa.safaei@modares.ac.ir  + Y\ AYAAYOAY (Al shewe suivws o3«

e o 5 6 Sl BB S (a0 9 300 9 (B Al jlamy (Bgye (B o 9 S po Jole oge 1y (Jgnel rBun
Sl o2 iy Bllanil (6 5 paoal S0 41 5 4y (ool (S 9 AT el (gl slos 53 (6 s 3l sles S o
Iy Lagaiojls cnl Jolf job 4y o1 s (loaSiuil a5 0,15 (o andidd’ @l 955 g1y o2 9 (Sl Falsloe Juolge j9a>
G 3 5y (3o 50 amy (Jool €689 (St 9 4y Jarol 1508 Jolge ol llio (50 WS (0 B ybo
Sl ouls Ayl (Gloys wiyg o SO Glgieds o w4l 3 eoliinl b (g 3lw Jow

Dgs o ALBAT Bilgws 5 1) s folge «aios ool 3590 cLbosld .ol Shldixi= huogs «pilo Jibg’y b ba) 5 Slgo
Sl 95 33 o2 3w (SOt Joe b (59T g JuwST LB 50 a5 09y ol i (S (b low Ay iR (6 i oyl 4
38l 3 eolaiwl b (paasio by sl @b 1553 Jolae 9 (goleduiin (599 5L 31 oolisiw! b oulsipmnni' (g1 o Jolge)
0l dan o (0 551 6 Lo Jlai 51 g ouel cewsas GENIE

9 59 5909 Al (G91y Slgmol grog i il a4y (g yloms £ 939 155 Jolge oy 31 010 HLES gl laazdly
9 ol A i 5T pgyian (grg) (Drn GV gb (S50 Bl (2 li X VL Guy 0098 (L« ee
S O ySdos (51,1 (Gl (5923l b (i Jho 9 diiwnd dry (Jomol £989 50 15,05 Jolge i yimted «(Sgogiy
R |

SlolaBl jgtiinds (g yiums shlons 30 41y Famol 4Dl s 5l T 3 Wilgi g0 T b iy ploxil (g S azmats
g Sloyd sdnl g candd (T & 1 9 (5 Sy (SLB9) D9t 90 9 ity ot [y cuanlin S Sy

5505 Jolge « g S Jibo ccrt 0 (SBASIl Sty &) (ool gl sloesl

s e S s

J= el osh s o Sl ol 48 S e Jelos | 5 B sbaanes 5o 558 Slacd ity 5 G5l eds 0l
da i 5 (S5 slacd i L [F] i slael

ol o Sl 5l 0,8 Jsmia | (K slin gmbie

oot Sl 5 50 lausls Sl eslinal 5 (555 35 L35 5355 ol Hagls 3580 Jals 1 Lo S5 slal

Sy s J""b ol J‘J”U s ’UJJ; ol 200 03 M\JA S 3 ey A ‘j\.i\.w K8 5 el 03l )\JS ohls

Goskd a5l 5 aal e IS o)lse g daxie 5 Ol s e (S 3 Bl AN V] wihos S rtlags

S 4 (Esian Gior SIS &S asl e g nae Syy BB S e () e BV aiEl e ey

DAl s e o) 4055 220558 slagn, S o 1S Sty Sl e e S5 65 31 [¥] 550
20 =2 ol 5l (Bayesian networks) o 5 slaaSi
it glaasle o ool o )8 S B VAN s

Codd dmy el L) s w&ﬁmjm L

[Y’] .4\9‘\.«36.4 )\),.i;.» I B35 9 & g_;jf(,M aS ol a\w'
[0] el o3 Shay (S5 Gad (il gl ol 5 S o *5f§f‘"°“4‘ 5

(Venous thromboembolism) (s ;s Jsel 505 5 e s CL“ P N SV S

Q_BAC SA—9 )}—’)j O‘HA_I ..\_o\jav_aa (VTE) L. 1 (I b\)_w 53 ol . /,.“J_is) JECCONS JL«...‘:-‘ ‘}S‘Nj

BV-A"


https://koomeshjournal.semums.ac.ir/article-1-4475-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

WAV 5L (VY o) Fooolas Y uls

s

S 3l oblss ol = bl ool S92 5 e S
3ol pdse an s 5 Joml JSis 5 oS S0s
S5 el 4 am 5 U VY] el Sl s Sl Cagan)
S TRER N WU 5’ PO IV [P RS E:
4525 Ay QJJWJ alogl o sz Lgb’,k;’- JA\}; dom g Canel
S e Jlse e 8L 5 Ol ool oo s
392 50 claosls ‘fo‘.ﬁ G ) il anle Hlgzs NV
oie 503,58 35 5 S5 s sz sl hlen 5,50 13
U Waanls ol Jdoss 5 am o 5 2500 o cpl ol ol
j\ f.)j.: .X.h‘}::- J;MJE 9 J'QL‘j th\.n.’h.’ g_,J‘.C\ W éuu‘ﬁ)
ULV Sl calas okt 4 o stae (isn gt 5)00]
5o Solan (RIS 5 e o il Sl e
jﬁt—'d’ j—‘-“"—’ 9 u&."’hﬁ;ﬁ mb\: b\j;\a DL uLG)\L‘ LSJL)L
L VY] bl olas J 85 oless b &1l (S
Pl sy Joml oty ae o saamte Slalllas 58
=i dile gLl 4 olg o e 5l aS ol sa
Sosliad Uy iias (555 S5 5 4 Joeel o plan
S| s SaS o i e [A] (o 5ian S
Olwidy i Vo] Cp e sl St o e
9 A=) J}—r“ 5= el ralS Cge g;JL’ drfp-*@
s s Al Auaib [\Y] das Xy s
Sl s sy V] A Jssel Laseis gy il
Seslial Uy o pian rae sbaSs SaS a4, Jowl
RS )3 wb 6_;.5-’\-.’. b s ‘[\O] 6«..]\4 sosls
Sl [VF] 4y Jossl

s Jamel pleys 5 Lais (s S Cuadl 4 4z 5
it ol b gige 5 el Glys bl ol 053
bl d‘-&f}.ﬁ (S5 amednl 2l Hskiea 1) adlae )
Sl a5 Jomel g385 55 NS Gl ks Jalse s
Wl St olgity Joe S il by s ol (6 S
5 RS ‘dji_...u sla so, U (’“5“0&“5" 4
DSy e 1) 29> GZ\.A): sbal

s o el (Hdos 5 io s g 5l adllas

o) VAl G 5 5 e o 4 5L Je 3l o
SNl 5y e Slatas ieo s 5 dow sbandlas « 5
Sl g5 ik s Sy dals (rasy ol 5 )5
plaaiie b &) pia 5 Gl oS Sl L oS el 4,
Cowzty (5 st 0ol 3 4y Jomel 3k Jlse S
Vs o aS 1 ks ols Sy 5)eslind b (g3l el

oA

(PE) au, Jo—se! L 5 (Deep vein thrombosis) (DVT)
o9 S Jole cp 5t Co29 4 h) J}rj s plb
ot sly &S Sl ol s G S ) 20
Joole oo A2l e cdle (ol e s S, e
Sels sy (hae Sass Sames i Sl i JB hs
oo s (oS S (S silee posden (Sl takan
Jslss Il ol Lo e 5 e ol o Ol L,
Smes s Gl e BB 2 Lol (Risk factor) sl s
N et ol oo Ao o 51 a8 %l 552 s Sh
o 3l sl 5 S pas LAl ol (Sl solen
o9S o Mo ot 3 S G el [F] 2000 e
S5 U el ol (olan cnl 05 o0 o gmmme Lis o
olm 5l dny ams e Lolazil 55 4 | 4YL S e
o3 S e Sde g (I8 SaSll 5 5 S 0L
ol ol [V] o5 o Cgmrme (B30 5 (8 slalen
5 =8 slagobay p sSU ks 5l (S Sl s esdle
o (s Gl Gel 05l e By s
oai el sdle o Lokl 5o o1 5l b o iy
A] el
5 olaws el Sl a8 ag olen K 4y o
s G 3 S Jeml s 5 3)lse Ao s VO L O
it 3 S olen ST s C Lol e ICU
R J}:—‘T}:‘)Jy Sap Sk (2 me 53 oy sl e
s laey g slagoban by Sov pae e 4
Sl 55 s ool oms 5 55 0les 0lnl 53 e
c— 2=\ g 8 eeee 2 500,500 (6
Sx3 5o 4 Ve il VL Sl .l s S
g VLo ols el a5 Y/YAN/TVY 5l ) 5o s
S L ohal 5o e ohlan 5 das A5 S s
Veor a5 5,5 YAO/NE 5 AYA/A0 o] 4 Ml s
5SS s J}J s o) S[A] el 6 rn Hlan
5 oMo S gl 5l st e Sl saSaiag Julse
Sl 4 A polanl 2y e o) L gaslas
5 LRSS IS e MBS, Jiii sbbs sl shL
o 9 i [V ] e g J TK;”‘** g
Sl o2 gl S e sladie 45U 4y Jsml
i i 55 o s il Salslae Julpe sy
L bgansls ol Jo8 ))1’ 4 e s a5 )b e
2 ol ol by s goenl V[V JaS e S b,
o Sos 2 ohlen il 4 G5 a5 5 ks (o ae 55 ol
S Kty polan gt pae (85 5 0 b, 0 K


https://koomeshjournal.semums.ac.ir/article-1-4475-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

O\Sas 5 (iie a4l 8

e sl 555 Gty ookt 4 15 ks el e n

53 Lnosls o ol 48 ol s aosls (3Ll s S
acals 5oy Loyl aal aals 513 slie atels | o5 gaome
i e @l S & i Ygane 5 a3 0 )5 i
Sl 5o besls (3leSL skt ol S5 plle o
omian 3Uin 4 (63 50me 3)lm 53 codiad (slaosls | Al
Sheslaad Uy 58 35 50 ollen (S 0y o s e
shls givmﬁ S plmesls 53 Sy KMl 580 ol
wiaS polde 5, 1 Gl s S ey S
ol gms

Jae sloazie 5 esls 7,8 .o

Sl s Jals (g cnl oaliad 5,50 ool
ol 52 48 s jite el (5 s Ololan 53 45 Jowel &)
S VY foame o aslamn 315 n) 550 Jolos
(Active cancer) Jls b (o i Joli ccsuie
S PRES NIV PUVPS- D B

SA5 sses s 4l (Pulmonary thromboembolism)

Od— 0355 oLz (Deep vein thrombosis) i
P oot (da SNy b S > . (Body mass index)
w99 Antiphospholipid syndrome (APS) Mw@j
S >y (Systemic lupus erythematosus)
o= ol (Pneumonia) s 5 (Behcet's disease)
chronic obstructive pulmonary disease (s, (golu—l
2\, (Myocardial infarction) s 4. (COPD)
b > L L. b (congestive heart failure) s
S5 TPEL
S i £ 9N {Sepsis) < sac (Cerebro vascular)

[ischemic  heart  disease)

{(Hypertension) YL, ¢, > ,x5 (Nephrotic syndrome)
J‘}_ﬂ SHr— J_>\J JJ_'A.A £ G ‘J_~.>\ L$_>‘J>
S-S e sy S 5 culs & (IV drug abuser)
=% ol se 4y Central venous catheter (CV Line)
U P U S I U e
e 5 Jela 5 552 e sl (Pulmonary embolism)
b 3,5 3 (Presence/Absence) ol gy s 5 P8
6)}"—6—“;". sal> DK;\.’ L;\Jh.'\.Ld sl Lg)}Tce:{- 0Ny p
RS L \ J)J:- BERE

U B T I RCITSYREIL S )

2 C8V Cw b o0 "bjTCw'. slaosls s o cpl o
A goze 5315 Sl am as Jles 2 GENIE 131 5
ssbolas &S5 8 i 1) 8l (2o 5 6055 Rl sl

o9

0303) sy Cgr a0 p Ll el s 00l s
o S olles 5o JL&-’-‘ axboay, J}*‘T 6’353 aSey)
(T 1 [ S0 PR N SRy KNG | P TR VN
S ) ool ol 3 T (st Jde 5 et
N33l 5l Lo T (olwdie @l oS 58 n slizad 5
ool 55 amy Joel g 355 5 ol 002 03l GENIE
ot O gty sl el 4 am s b6
ol o 2l (5ledae 6l &S &ur@ 5 Jol e sa
Shassbe oo e
O D318 ptey 5 00l as at )
a Lise haaalae ol jeslar il 5y 5 gLl
S 2 glaesls Las 6);‘@-?- O gt ollen
S| g5 slhs Jolse o imae ot Gla) cx
St Solae g 4, w5l &S cad (g plles o 4
ol 6)315—0.- L A gbﬂcv.- st ol ey
ol 5 Sl 35155 55508 5 5l LS U A
oo sy el 5o wliss olen e 0o e S
5ol cwsan OB Ll s sl pex Excel o 5
Glap 5 ot Cd ot o5 50 adlllae s ol)les
2 Sl SOL &) po a ;w"ﬁj oy 4 SN
6 el o o 61 b sz 5] men JoS) b
4 48 Laosls (gileoslel com s o 53 e 35 S enlinud]
axls 5 (Preprocessing) Laesls j25ls s i ol s
Sl Senls (gl mly mesls CukS 55 S 5 S5l o
Laesls 6,,”|c_,u,. S S iy o ol p3Y
S b m ot Oldas ol oY gl 25l 5

Glwd e o6l S glas 585 Bda Jali cools 4e pazme
LLs alone osls o0l L3 S gl a3, 5 a 0k
FRESERTETES JPCREIREIT R R SEPRR ;3 leals
O g o plal e cnl 5o 086 & Slidos adllas
G Al Uy Lo e (5505 YO s paass o5
L oats o s a4 Gaios plnil Jol 0 5o dad et
sl plamiie &yt b s Sy 5l 5 bt pas
SIS Bl (g C)L;. Sobs s onl ey 3l aS (6ol 4
il oas anlis Adswy 5 dal o Sl gae, s aibe
(Inflammatory bowel 55, lgdl sls )y dai o
areia gl ams Js s a4 a5 Jleewsy ,  disease)
s duct oLl S5s ¥F (Ko aob bkt pn o8
e g_é)ﬂc—w: sbe o3k ol 5 S A Sl B 5550 0
et o) ceolgiig Jte o Weols (3leesla] dlo o s

ng\‘—“’&j\-‘j ‘) ub)‘JW} bb}.a.; dv\—" \) )\.4.0 AJS)J.;


https://koomeshjournal.semums.ac.ir/article-1-4475-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

WAV 5L (VY o) Fooolas Y uls

s

Jowe 5 Sas 35l sbazan .,
o8y Jlmanl ol Jde ade Sl e oshiten
d‘—ﬁ#&.)}—g‘ sl slaslae 5 e 5l 4, J}“T
i I T U slaadal; s oS s S eolind oetle 5, 55b
L lnesls sbian 4 TP Ll el 5o lond b me 5lne
Sl TN closds (gaidins Camys 45 Cute WIS o
ot gt Comys &S it IS a5 b nosls
O godm 4S5 ite oINS ez n b oaesls O e FP
L olnels sUins PN 5 ilot ity e el
ot e olidl &) 5ok S e (IS

Aol e cdloas

TP +TN
Accuracy = (1)
TP +FP +TN +FN
Sensitivity = L )
TP +FN
e TN
Specificity = ———— 3
P Y FP +TN ®)

Area .s_,_i.Lu. @.\—.’.)')‘ Sl 3l aalllas CJ-.’.‘ 23 b

Sl ol .r..!..s; sslazel 55 AUC under the curve (AUC)
S —) CL’ ,-i\—v
(True TPR lssi opl 55 a5 «cuel ROC characteristic)

(Receiver operating s

= (False Positive Rate) FPR | , ,» Positive Rate)

el g5 ¢luls S e ulPulmonary embolism .

2505 Ols=s A L pite ils 5 ol (g 585 pas /7 585)
PPN E

e 85t s Ssk

4 osls (2510 5 ey a.é;;‘cv.- e JeoSS 5l
s sy e i 3l ealizd b (g3led o
Do L s (Bla Sjse 4 o) S, adS sl 3ledue
K tass cpl 5o a8 Kus ganaends (k=) ) k-fold cross
oAb a g bas sl ke OV s
g5 avlos ) o 48 Jae Pulmonary embolism
slaals = L:b) Je g;e.‘ 02 .v\e.\@ Cowddy &) Jxﬂ‘
Sogo & died ay Joml gsis 15 ke Jilss plas oS el
Jlasl Joam sl Jule 2 5 55a oo ool (sl (555

2 B g Cobl 50 s B

b as ol b Jlais) & 5615 s 5m 5 o3l Jolss
Lo, 86 ol ay a8 ams e il 8l (6 s ohles o
/J—Jb'- Jeolse el oy 8 e hn Jalse b saiSiag
Logis Ll a8 ,50 4y Jsml ghs 0> Ml
Y S WG UL U U | -SRI WSS IP VS oY L
R 535 it Wase dry Jseal 4 ba Sl ol cials
2 S g 55U e (a1 sm s b S 0l 31
Jelse g Gl ¥ S 3 55 e ) Joml &
) 50 A5 Gaa e dny o a Jol gB9 0 S

25l g a3ia (| Pulmonary Embolism s, 5

o3ls oL slodaras ) Jgux

6 ool ooy [ i ﬂr: b - o | & = o
Syelis e \
Jlo Oy Y
S,lai /s ls Jud ol Y
S,lai /s ls PTE asls s
S,lai /s ls DVT asl. N
3,lai /s yls BMI>30) o 0055 asLis 4
3,lai /s yls Sae SYeb IS o \
Sl /oyl Spdsind T pg 00 A
S,lai /s ls GLE) s i
S,lai /s ls S \e.
S,lai /s ls ()l @ld) S0 AR
3,5 fsls (COPD) (545, solowdl (poi0 sylows | VY
3,lai /s yls My L ass 'Y
3,5 fsls CHF) L sl V¥

M-


https://koomeshjournal.semums.ac.ir/article-1-4475-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

O\Sas 5 (iie a4l 8

edsml g s G ke 4 ks Jalse Opa

S ol [T AR = 5 )
wily | JEaee | dlegn (oF | AeS (oS | (&S
S lai /s ls #* * (HD) b5 > oy slo)b VO
RPIRARN (CVA) 530 S \§
Sl /sl Cighe VY
Sl /sl S8 pg i YA
Slai o ls HTN) YL o5 Lid 14
S lai /s ls >l Y-
S lai /s ls Slge (gay,9 J&10 Bran sguw | V)
S lai /s ls S Yy
KRN cobo Yy
KRN Gdyg 5| YY
KRN 4y Sl Yo
S o e o
R cbasls 2 CSV s by 0ui 6)}~|CA? slaesls aSep! 5 o=

i Jelos SIS ol g (aiia 5l
iy el 85 50 ol 51 el s Sl as s Jy 5
G 5 il as Sl ot Ak Jae b
S el 5 sl 5l Jas Conlis s 2

T i Sos 2 5 by s 4y a2 5 L
vy J:«“T o A Jde J > ) J:«'T &2
L Jsle oS (g pate S5 ol a5 sazme o 5l e 28 o
503 S Fo sk n Ay J#T g8 0> Jaml ao s o 5YL
o3 oalitl 3500 op g S sl 6;.53\9. pi'-zwf\” G-
5 o= Jlasl oals assame cal 655 2 1 (ANB) (a5
Area under ie 5 e 5 ol L35l sl
(w35 Al (glosls as sazma » (¢l 2 |, the curve (AUC)
(S ¥ Jola) o slaesls 4z same sl a3 omed
el sbsbae 5 (g—f}w YYo... ) ;sg}'iﬁ ¥ ms-f}?.) Y
an Laools Slas gama 5 cpl alie oS oo aclna | 358
ol oaz ool 2l N Slosad 53 g O g

ol onlel S e sdalie 558 Hlasad 5o &S sboles
Ac gazme S Alg A gazme ) dlam o g ‘&L‘)J\ b,k
Ul s S s sl 5o ey glaesls la S5y JS
i Ak Jae ¥ S slasw cul el sl e
ol sai b e seaSs ) el U 4y Jssel

Sheslisd Ly iy dimal iy aies Je (o0
pratie Sy bl bas.as

w5 S 51 ealinal oo dmpas Ol s o ol
Oy 5mo paaiia Sy Sl b e 4s S50l
ado e 53 eai oolel 3ls as gama 3 i oy el 48 8

A%

Sz gladoas =1 b 4 s o I8LL GENIE i3 5
Loty oloe lesls o g5 5o A s e
Ao o g & am 5 b g aSGs sl (6500 s
e Seslinal as, » e i, Sl iren oo ks,
N iblo 555 35 g S el Cilime oz, S o
(Augmented naive Bayes) ANB .z, Sl 5| GENIE
ot 8amt Jie (5Sol wa, S Jlael s S eslinl
Ly Joae ool 5o el consty ) Jomel g585 aloe )
L s 4 Joml 8y 15 ks Julse plon a5 1o S
bt Vsl Jsir Ko 8 el s i LU
SV P N U SV VRSP UG KV WY ORI
a3 e ol |y ay Jsmel g 55 Jlaxs

2 A 3 Ay Joml g5 00 Fon Jalss
ol 585 00 AL Ol i 4 s el e
5 aS plnasls il sy Gt ol 53 i oo
go35 00 Jolo Lo e it Sl olg m st Ol sl
Al e o /YFAY el A, el
53 b ks Jalse 2l Y JS el s S el e 3
olts U ol gl Jo5 i 4l 4 el 555
.MJ@

2SBS0 Jlse o Fge Sl ealinad Lot al> s
2ot Joml ot a dae =b 4 Jsel g8
Joae = b 5 s o) 0o eolgin ol el
e Siy gl gbaacas lelal b ot
22 5 0055) Cansn |, K ) Jols o St 5 sl
S awlie 2 LI, S ) Jols el el


https://koomeshjournal.semums.ac.ir/article-1-4475-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

oS

S ol S S o e e
Sk 5 G @l e e Olew (s B (R

Sheds dole ot sladae asles 55 als e o0l s
0 Jsz o 'ﬁ.JJJ s2laul ANB s L dzfé\e. p—"e..)jin
el s Sloliad b a) Jowl suin Joe
el s 03l Gl Laaswe iy

5 prmaiie Siy 4S8 obazeed Gis g 25 ke
L) Jr-j &2 Sl pasis 5 aia C 5o bl
oo ooliad o) 50 laaaias cwl sus eolazdl 3 g Biiom
S geal goas 3 il (Jld b i 131 a5l Al e ol

Sama Vs b S e Ny s ARl (G

O Sasis b4y Jowol (dingien Joe ) IS8

EML 30 [, 0122

Rourgery [ 0.0519
Tmmobilization | D 0.045¢
siE [ o003
Antiphospholipid [Jll} 0.0132

w1 [ 0.0081

Pneumonia [ 0.0065
Diabete [ 0.0058
Gender [l 0.0055
Age 00033

CHF [Jo0.0048

HIN [ 0.0045
CvLine [ 0.0035
Nephrotic | 0.0009
HD ] 0.0005
Smoking ) 0.0005
BEHCET | 0.0004
CVA | 0.0004
Sepsis ID.OUOEI
COPD | 0.0004
hKDmg | 0.0003
ActiveCancer | 0.0002

Fre Jolge

] 0.05 0.1 0.15

ol B3

(%3 025 0.3 0.35 o4
@Diagnostic Value

Sy ylom )3 4y Jomel £939 50 38 30 Jelge Coonl ¥ IS

@byl polie
o °
& &

S
kS

=)
o

0

&S padlas

il polie oll pla Fhg degezee ) OLILY S5

Ay


https://koomeshjournal.semums.ac.ir/article-1-4475-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

oL Ses 5 ke yab &l ed sl 55 Gribe oskite 4y 15 k3 Jel e

Optimized Bayesian Network

(@] ]

absence 9% [ @] Pneumonia

presence 2% = absence 76% [
bt AoVt presence 24% | o
absence 93% [
presence 7%|| o

L] BMI_30

absence 92% ‘

presence 8%|] =

(@] RSurgery

absence 61% |

presence39% ||

@ PulmonaryEmbolilsm

absensce 95% ([ |

presence 5%/ =

o HPTE g
[ | O Immobilization
absence 96%
9
presence 4%|| [ absence 97% ||
presence 3% 5
(@] SLE
ol O  Antiphospholipid
absence 99% —
b: 99%
presence 1% ,7 suesuce [ ]
presence 1% ™

Ot SaSt b 4y Jewel sty ate Joe F S

O Rsurgery

absence 61%[ ]
presence39%| | [

O Sepsis /
labsence 100% i O CvLine
P! ‘0% = absence 95% ||

presence 5% ~

(@) copD o) Age

absence 77%] © PulmonaryEmbolism labsence 68%

presence23%( | [ labsence 96% [ presence32%| | [
/ / presence 4%|| i

labsence 100%
0%

(@] Ml

absence oa% [
presence 2% ™

(@] Pneumonia / / (O ActiveCancer
asence 76% (=} SLE labsence 100% ||
presence 24%| | ! absence sov I presence 0% =
/ / presence 1% ol \
O HPTE
o sk absence 96% |
labsence o8% | presence 4%|| =
presence 2%]| p\ > e
O HOVT
labsence 97%
presence 3% o absence 93% L
presence 7%|| ™

omatie Sy Bl gladacas | aolatul b ay, Jsol o i Joe 0SS

5ha, J,WJ ot adas oLl B 0 Jyar 5o g5 (e Jos s See oLosl sbslae ol
S Y Jodes) cmlsaz oa5] S 5 Comlom oo ot Jhe (S sd el Sl ool by gl
i LY Joae) cadd o sols plas 53 50
S i e Jde (SiBu 02,8 e sle Y Jsus
il LS SOt Jae (S e 0 e ple Y Jgo
0ad (55l ads LIS , ily oIS
5 o e ki sy o

¥ VY- e ol (g5l aed S

Yr q oo ¥ Yy o

\td q Cudo

2Bl gbdaras ool b Jow (K5u 00,0 (b b Jgo

s ot Jhe s ot v e S0 e il
S s 303 3 e Sy sl Saseas 5l sl |
ods (63lw Al WS el oo sols glas
¥ Vy- it
v$ q o

any


https://koomeshjournal.semums.ac.ir/article-1-4475-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

WAV 5L (VY o) Fooolas Y uls

s

g8 ot A 2 b U e (Gt 5 B
e o s Oldlas Ly aes ol 5 20l 4 Josl
g Jae o 2 2ol Glaas b e cpl (6 a0 3
Jlasl 5l 3 o Sns olswl by Josl E R
il Lo e (o 4SSl (6,850 ) S
ot as A Sames 5 dile (S5 Sl smas s
PPN R W ‘W}“—M—*wT TR PSR
delss o NS 80 olsteany Goest s 3 ol m
e LS mas Sl dae o a4, Jawl &) P
Las u’&)\jf @Lm-{e. CL“ Jae 9o 2 5o ‘u—:\e‘jj\ s )las
528 IS oS e St pniy s s 4 an s
s 5o s b syl s See o2d ) 5l S5 5b s
S5 Sl 4 A8 ek (6 St e 4 b S5
Sl Lo s b S olaw L8l o bl 8o
ke Ol 2 ga s gf}.ﬁ oLl 5l e &S L5
VIV WP\ WO gt J}MT gBy Smite 4 Jae 5o
St S 5 Snbe 00 Sl el 5 AS s
SV 508 w3 8 g0 S s 53 el Sl3) s
sl Jalse o 555 ool Loba &S as dl
S5 pols i K 53 (e ohilen sl 4 s
5 Golen ol padis g5) 2 ey p @l 5o sl asls
R J:—rj 4 e ohley s Consy st Hsb s
55 83 GLb S [VVAAVAY N ] el 4 0 &) 5o
oblan s clﬂ—w o 5 oS $l g e 2 r@@
5 lelit SIS 56 sla e L iy Jomal 4 Dl
S edd o ol sl Jalse 5l pam sua
2 ol 5l e Wiy iy ol 5o ool i€
Lung Perfusion s, o555 oSl 5 4y 35 5 5
s oslisnl s pdae ot 5 Laas aie) )3 (Scan)
S d) ol pars 8l 058 6 S gl sy
sl Gty o5 A ST 35 oo (pdig el 4 S
L oS s 5o slaals gkl s Slas i ool 02
w8 S0 hs Pyl pants SaS o b gt 2 b
TR @‘)ﬁ (BayPAD) ,\, e @ bl CLJ 5
o i oLl 51 s 45kl do,SANS il B
gm0 Joe mislael Gl 31 ok 4 &Sl ol
23 e [YY] s 0000l aie Joe cés 2oy
Sheslaal U (YN0) oLSas 5 (g anr bu g &S 2oy
b e e (2| b [ hten (o gras ae S
Cono it plil ay Jyl Lt 4 S Sy
L o sian ae 8t S8 4 [l 5,050 Ladis

e

Joa2) i St Gt e mli 4 ax 5 L

s L sl s Shas o) e Uil 455 5bolas 5 (0
Oole & WS i (5 St e 4 b S5 sl s
Lt s Ln S5 ol 8l s s 5] 0 s 50
Ot s S s Sl 5l ey a5 501 e
e o agy, J}“T E R e 5o sl
S ais 5 ot 03 Sl Cuedl S a8 5 g Conlus

Syl Swioter )0 Grie 85 o (o) sl lrs anlis B Jyor

E3)

T e e 555!

b g S
Sre ¥

<[AAYEAY QiNZ4444 <[AAYFEY

b (g oSS

Sisd
b (g oSS

< [AVEVAY </AFYYEA ANTARYZN

ANAREA DACAREA RAYARING saaa>

Sy Sl

Lol ol Ol suiSiuag olen K 4 ol
wen olansl e s i o] b sbalas 5 Dle &S
DS e i 5 5 K sbasslan e S ol 4

SV U G [ PU- S| I W STV WP e

S ol aalllas 5s b e 6 R Sl s )
(S i 5 o e & ax g e &S s S
d=los ple JLS o a) JﬂT sl Jalse o Ll
3 adlae sl 3 2,8 15 e 2050 0] 35 2 e
obaolen 4y i 6 e ohlan S ey e
5 Sl Soes SLedbl Juls oS s ol ol g gm
s Sl pss 13 ke Jelse 5 slanes solen sl
L ooy slS0L sla el cmale ol addlls s &S sy
ol 3 ool & a5 g0 oslite 0ds ey olalllas
2 o el e S 0 Sb s S (e
D B R e R T
el a1y 1 o e SaaSs 5 S5, b sShe Laly, s
el 83, S L s Joml g5 it A S
aS ol el LS s ol 5 sl canay el
S Sl s 5 il Gla piie i e ol e
) el e g e\l des Ay Sawes 5 dble
S ‘Mﬁ-«ﬁwT £ 90 (s (D GV b S


https://koomeshjournal.semums.ac.ir/article-1-4475-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

O\Sas 5 (iie a4l 8

sl g8 i bt 4 15 b5 Jalse ons

anl b 5o sss aas s ) il e L.
4SS Il o S oolimal 5 S5, ol b usls asS
S0 odas 55 b a6l Sesls (L SSE L
Jlael il GisS gl saci 5,388 clansls
R
sl b a ol s lh wilg o glaasa. =
o B Jae s o Sl 4 eld )
DS s 5 Sy,
SIS iils oml oy e &S 6\-%-?-:.);5\” .
olwdae wnl 3 a1y 050 85 5 LLEL wloas
ns Gl Jde (ot 3 S
oo sl e Jalws 3 op o slaasis o
ax S .05,0s e 3 ,Sdes (input variables)
S s > Sl (Sas 3)l50 (B 53
Classification and g 5, o5
a—uvai—w> Regression Trees (CART)
o Bl W bagl & | S Mg (s 53
S o 5o 1 65005 St 5 2y &
LSS Rl balie 5o s gt Joo
A2 53 S5 E=8 smote Db slSeals
s o 53 S Sl &8ss
Iy atels Lisls Sl e cpim saSa S gl 51w
Al b alie s S (S5 bl sbaesls |
S Lmesls 51 S oS digad o LSS

..»)Ls J.,\.a C'L" BE ‘_;j,\;j...\:

D) AB 9 S

O st ol QU S i ol Bt

Sy oledb| ;@)Tc-w.- Y o LSn oS
S i ol e ls |, 6)\)§uﬂ\t,~ JLS cazls
A, OV S/YVOV o)l an ai)l s ;80550 4slipll
S 5 sl e las L aS il (Ko Kol il

w‘ odew ) rl’u‘ A w)u\ﬁ

égl.i.o

[1] Bellazzi R, Zupan B. Predictive data mining in clinical
medicine: Current issues and guidelines. Int J Med Inform 2008; 77:
81-97.

[2] McPhee SJ, Papadakis MA, Rabow MW EM-H. Current
medical diagnosis & treatment 2010. McGraw-Hill Medical, 2010.

[3] Bates DW. Using information technology to reduce rates of
medication errors in hospitals. Br Med J 2000; 320: 788-791.

[4] Bali RK. Clinical Knowledge Management. Coventry
University, UK: Coventry University, UK, 2005.

[5] Korb, Kevin B. and AEN. Bayesian artificial intelligence.
Florida: Chapman & Hall/CRC, 2003.

o

2 45 W] a2 50 20,08V o)l Sl S oy Sl
candllae 55 » 53 o 5 Hsb 4 i plail iy b 4l
AL 350 S i Cono

00 @laCasgame L g s ool ol gl s
A aalgs o,lal Ll 51 5 4 aelsl 5o a8 leas

sty Yy oVl adlas )
ol s bl plaie 4 e ool (S5 | aslan
23 0l oy 4 x5 i as s Joe ol 4l
sz 8 e Ll adllan 5 gl K2y Sole i
aS ool ons e e YY L 5500 sla e ol 51 aS
5 ol abesa bl Sllis 8 Wy e 5 anas o] plass
St i Dlam oty p 5o b cead St Glejs oS
EIR S PG SCHW [ K g el 5 Jae o) » s
Sl e 0y 0 sla bl egdle sus ol Ol
352 Lagl 3l sl s Azl 3 5my 6 s 6,138 ]
NG PERIRY,

e ot plie)ley 5l el gs)ﬂcv.- wls e
Sole idu 45 Se Hsb 4 a8 Gilise sl 31 &l Slanl e
Ly Oy A8 Sl amils axnl e bl (S5

el Lsesls G3ls oty 5 JeSS 5l e 0
3l 5 L e s et 4ty L5 92 50 o)l B 5
lelis 13 mimen 5 gy A b b e aass
el o3y GV b 5 S Slaws 5 5y Jae

ot SLai o S S e sl
s S, S 5 plaasa L aclie 5 bl
S s wlas o) pleean wily e a S ol va".s
L aeolan smuin S b 3,8 S Dl
S 5 Wl glsl 5o 00 Jise Jelss aiS ans olis)
sl Sl G b 5l ol by s Jslse o Bl
ggfﬁ_.w 5308 Ol Sl s s 4 e 6500l
s sl (Do (655 51 olew st 3 sk 1K
Gl Sl (LSS \-%iie.u;” SN (solen by
From grES ) Kl e oblen Sy bl g5 »
il 2SS Sl lan G0

ot B 4 Cad pm AKed S S
GO Ry Q)y@)ﬁ;

I ué}.) O ;;L;"-’ abl, o s sl .

DS e ol
N Bl Glaas saze sl dil g m saaSs
K gt oolimal o Laosls


https://koomeshjournal.semums.ac.ir/article-1-4475-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

WAV 5L (VY o) Fooolas Y uls

s

[14] Serpen G, Tekkedil D, Orra M. A knowledge-based
artificial neural network classifier for pulmonary embolism
diagnosis. Comput Biol Med 2008; 38: 204-220.

[15] Tang L, Wang L, Pan S, Su Y, Chen Y. A neural network
to pulmonary embolism aided diagnosis with a feature selection
approach. InBiomedical Engineering and Informatics (BMEI), 2010
3rd International Conference on 2010; pp: 2255-2260. IEEE.

[16] Berikol G, Kula S, Yildiz O. Machine learning techniques
in diagnosis of pulmonary embolism pulmoner emboli tanisinda
makine ogrenmesi teknikleri. J Clin Anal Med 2015; 6: 729-732.

[17] Jafari M. The design of the medical decision-making
system helps the diagnosis of pulmonary embolism using artificial
neural networks, Master of Science (MSc), Tehran, Medical
Sciences of Tehran, 2015. (Persian).

[18] Serpen G, Tekkedil D, Orra M. A knowledge-based
artificial neural network classifier for pulmonary embolism
diagnosis. Comput Biol Med 2008; 38: 204-220.

[19] Tang L, Wang L, Pan S, Su Y, Chen Y. A neural network
to pulmonary embolism aided diagnosis with a feature selection
approach. InBiomedical Engineering and Informatics (BMEI), 2010
3rd International Conference on 2010; pp: 2255-2260 IEEE.

[20] Tourassi G, Floyd C, Sostman H, Coleman R. Artificial
neural network for diagnosis of acute pulmonary embolism: effect
of case and observer selection. Radiology 1995; 194: 889-893.

[21] Kline J, Novobilski A, Kabrhel C, Richman P. Derivation
and validation of a Bayesian network to predict pretest probability
of venous thromboembolism. Ann Emerg Med 2005; 45: 282-290.

[22] Luciani D, Cavuto S, Antiga L, Miniati M, Monti S,
Pistolesi M, et al. Bayes pulmonary embolism assisted diagnosis: a
new expert system for clinical use. Emerg Med J 2007; 24: 157-164.

v

[6] Goldhaber Sz, Bounameaux H. Pulmonary embolism and
deep vein thrombosis. The Lancet 2012; 379: 1835-1846.

[7] Yoo HH, Queluz TH, EIl Dib R. Anticoagulant treatment for
subsegmental pulmonary embolism. Cochrane Database of
Systematic Reviews. 2014 (4).

[8] Cao J, Cao Y, Chen H, Gao W, Wang Y. Systematic review
and meta-analysis for thrombolysis treatment in patients with acute
submassive pulmonary embolism. Patient Prefer Adherence 2014;
8: 275-282.

[9] Agharezaei L, Agharezaei Z, Nemati A, Bahaadinbeigy K,
Keynia F, Baneshi MR, et al. The prediction of the risk level of
pulmonary embolism and deep vein thrombosis through artificial
neural network. Acta Inform Med 2016; 24: 354-359.

[10] Fedullo PF, Tapson VF. Clinical practice. The evaluation
of suspected pulmonary embolism. N Engl J Med 2003; 349: 1247-
1256.

[11] Pardanani A, Lasho TL, Hussein K, Schwager SM, Finke
CM, Pruthi RK, et al. JAK2V617F mutation screening as part of the
hypercoagulable work-up in the absence of splanchnic venous
thrombosis or overt myeloproliferative neoplasm: assessment of
value in a series of 664 consecutive patients. Mayo Clin Proc 2008;
83: 457-459.

[12] Sadoughi Farahnaz SA. Applications of artificial
intelligence in clinical decision making: opportunities and
challenges. Heal Inf Manag 2011; 5: 440-445.

[13] Agha Rezaei G, Tofighi Sh, Nemati A, Agha Rezaei L BK.
Clinical decision support systems to reduce the risk of venous
thrombosis and pulmonary embolism. Hosp Q 2012; 2. (Persian).


https://koomeshjournal.semums.ac.ir/article-1-4475-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

Koomesh Autumn 2018, 20 (4): 657 - 666

Determination of risk factors for predicting pulmonary
embolism using Bayesian networks

Farzaneh Feizmanesh (M.Sc)*, Ali Asghar Safaei (Ph.D)™, Keivan Gohari Moghadam (M.D)?
1- Department of Medical Informatic, Faculty of Medical Sciences, Tarbiat Modares University, Tehran, Iran
2- Department of Internal Medicine, Pulmonary Disease Ward, Shariati Hospital, Tehran University of Medical Sciences, Tehran, Iran

« Corresponding author. +98 2182884581 aa.safaei@modares.ac.ir Received: 6 Dec 2017; Accepted: 30 Apr 2018

Introduction: Pulmonary embolism is the third leading cause of cardiovascular death after Myocardial infarction
and stroke. At the same time, it is the most preventable cause of death for hospitalized patients. Importantly the
diagnosis and prediction of pulmonary embolism requires flexible decision-making models, both for the presence of
clinical interventions as well as for the variety of local diagnostic resources, Bayesian networks that fully meet these
needs. Accordingly determining the risk factors for pulmonary embolism in hospitalized patients and presenting the
model for predicting its occurrence through modeling using Bayesian networks have been proposed as a therapeutic
necessity.

Materials and Methods: The present research is descriptive-analytic study. The data used in the study included
risk factors affecting the pulmonary embolism and the history of hospitalized patients in pulmonary section of Shariati
hospital in Tehran were collected in Excel format. Bayesian prediction model in two modes (risk factors determined
using the proposed scenario and risk factors according to the expert physician) is obtained using GENIE software and
the accuracy of the diagnosis of pulmonary embolism was evaluated.

Results: The results showed that among the risk factors of the disease, the history of thromboembolic pulmonary,
history of deep vein thrombosis, body mass index above 30, recent surgery, immobilization of long-term, SLE,
antiphospholipid syndrome, heart failure and pneumonia respectively, are the most important risk factors for
pulmonary embolism. And the model predicts the scenario proposed has better performance.

Conclusion: Such plans can facilitate the process of assessing the risk of pulmonary embolism in hospitalized
patients, in order to facilitate appropriate preventive measures, and to improve preventive methods and, consequently,
diagnosis and treatment programs.

Keywords: Pulmonary Embolism, Prognostic, Bayesian Networks, Prediction Model, Risk Factors.
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