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Project No. 1.19
Academic year 2017

Abstract

Senior project title : Warfarin clinic counseling inclusion criteria design by artificial

intelligence learning algorithm for outpatient at Ramathibodi

Hospital
Students’ name : Miss Siripat Srikajornlarp 5636775733

Miss Puthita ~ Deachpramaumpon 5636757433
Advisor : Prof. Natapol Pornputtapong Ph.D.
Co-advisor : Mr. Pongsathorn Piebpien Msc., Mrs. Pornalat Katekao Msc.
Field/Department : Pharmaceutical Care/ Biochemistry and Microbiology

Warfarin is a high alert drug due to their narrow therapeutic range, many drug and food
interactions and serious adverse effect. The patients who received warfarin need to be
monitored closely by medical staffs. The monitoring is normally based on INR which represents
the efficacy of warfarin usages, but it is hardly used to predict the bleeding outcome.
Accordingly, our retrospective study aims to design a checklist to predict possibility of bleeding
prior to include patient in to warfarin clinic for counseling at Ramathibodi Hospital. Data was
retrieved from 7,993 outpatients who received warfarin between 1% October 2014 to 30"
September 2017. This is a data analysis using artificial intelligence learning algorithm to find
predictive features to warfarin-associated bleeding adverse event. The features; i.e., gender,
age, education, drug-drug interaction, drug-disease interaction, laboratory tests and bleeding
events were cleaned and transformed. A Random forest model was used to find predictive
features for bleeding prediction and trained by cleaned data. The results show that the most
significant features which are related to warfarin bleeding outcome including 1) Albumin 2) INR
3) Total protein 4) BUN 5) eGFR and 6) Bilirubin, respectively. These features can be used as

inclusion criterias for warfarin clinic counseling.
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2.1 Yayagniniu
2.2 thdefidmadonsoongrdveseiy
2.3 M3UTEHUNANIISNYIT09811TNTY
2.4 mM3UuAnsalszau INR eguandrndmuneresnsinm
2.5 pANNNTBuLarLATeTiAeITes

[

2.6 nszvIuMTseuiveslyyusehivg

9

2.1 daya1iwi3uy
817157131 (Warfarin) 1uegndunisudeivesden (anticoagulant) ¥linsuuseniu
Tungy vitamin K antagonist (VKA) Fsaunulut a.A.1940 gnAunuannsnialuauiiasue
inliuraduinnneideneanuazsaie Ialasudnwimaivguasnudntuivanaiiiull
Ao g 2 W & P . . L a I
a13ndgnsAun1suleiivenden Ae coumadin lag coumadin Aggn oxidized Waguly
dicoumarol iignsd1unisuisirveaden nulung173us seulul a.a. 1948 @15

Y Y

daps1e9ives dicoumarol Idinanldifuendeny f8od warfarin Fsdeillfgnidiunuie
Y83Kfedn3Uns Ao Wisconsin Alumni Research Foundation (WARF) Uag “arin” 11310
coumnarin e ldfinsiamuenegsoidoniodnnlfluuysd wazlull a.a 1954 aadnnsg
91 3hAz1VRIUsTIMAANIFaLN3NT (Food and Drug Administration; FDA) lasuseds1ins

sudmsuldiluendunsudsiveadonluuywd’
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215W15u (Warfarin)'*

MNSsullassadramaedindraduinniue fuanavueaan azangluluiuldd 39
anunsalilasnisiutssnu dWedudinmstuiuduiudenld MivSugnaedulumadu
awnslén fiudadendn “oral anticoagulants”

AMENUANINFVINGD

1. ndvvaud1ans (Pharmacokinetics)

M$FuiTTueongy’ (bicavailability) ievanysaiifielilasnissulseniu
Aaimamasnidondl vselinimnvtn mndownslumaiuemsagriliensinisge
Fugnanad nda3ulsemuen 1 9alus azannsonunriuludenls wagsedueludonas
gegnlu 2-8 s MfFuileglunszuaiden szduiulusiusayiu (albumin) Tumanamn
1INDI 99%

M$Fuannsarusnld udldsmmehun erdifoweueddu (metabolism) lu
sulpgiauleyd CYP2C9 CYP1A2 CYP2C19 uag CYP3AG uagniueenmelaanizuazglaise
N§FuiiAna3eiin 25-60 Falus (1w 40 Falue) Sszezailunisesngrdum 2-5 Ju

2. nalnn1seangus (Mechanism of action)

'J']%V\I'f%uaaﬂgﬂéiUﬂauﬂwsa%ﬂa coagulation factor fifesedeAnfiue (vitamin K
-dependent factor) oA factor II, factor VII, factor IX wag factor X %ﬂjﬂ%ﬂﬂ’%uﬂﬂﬂﬁugﬂ
nsvhauresinifiualudu Geansdsiures coagulation factor nanil azeglusunion

L3

vaulgiy resenfen1sinauveindualugUlalasailuu (hydroquinone) uaziaulesl
Arsuandiaa (carboxylase) Litaiiuasuaulneenles (carbon dioxide, CO,) Tiunsnasd
lungaiun (glutamate) 393ld coagulation factor finfourhau udnduinndued
yauuds azgnivdsulviogluguinifiun Swenles (vitamin K epoxide) Alsifigns waz

ansnasundulueglusufiesngnsld ewnisvsuligrsduginiue swanles Ll

nauldeglusuneengmisla sdwaliiinduganisasis coagulation factor Nsu
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3. ndywad1ans (Pharmacodynamics)

Miduannsasudnainauidenludiasld Tasfignivesentufuaniadin
(half-life) ¥®4 coagulation factor \lesan coagulation factor fiAnASaT3InUsELI 6-60
$lus (AA39TImues factor VI, factor IX, factor X wag factor Il Wiy 6, 24, 40 way 60
Flas mugdty) dadugvsvesenasAntuld e coagulation factor fimdsaglusramenun
U Feagldnanyszanas 2-3 Tu

4. msilylgneadtin (Clinical use)

Nisulidnvinngdudongadulunasaiden Tneglvisauiu heparin Tu 5 Yuusn
desnnsuisueangnid Tneiluarldndngu v 5-10 fadnsudetu lunissnw
amzAudengasulunasaiden (snuiuluunsmedliidu loading dose) uananidldang
v3uifiotlestunsifndudongafudindsniifiofeandmiderilaneannisueden
Tngagldarninisudwiulesiulssunn 2-6 1hsu

gune115H Ul Ralun s nwasaunsausyduléannen prothrombin time
(PT) FanFueilduszidunisyinaiuves coagulant factor 6ing 9 vasdfineuen (extrinsic
pathway) lawn factor VI, factor X, factor V, factor Il ag factor | lneuasnislasuenagin

a

A1 PTeaeU3e dmsuruineiiluseansamlusnwasyilien PT wiundiung 2.5-3.5 i
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o 96’ A (% ! a v ! U = o Y1 1
weitiasannuenfldlunisesiadinveswsazusenianuwaneeiu 39ilvd PT vausay
viesufjuRnsliauuansaiu dedulunisivuavuegnazldlugdie Fuiniiansanaind

international normalized ratio (INR) @anlaannaunisaeldil

PTpt ISI
PTref

a8 INR AD International Normalized Ratio

INR=[

PToe @8 A1 PT vaagile
PT.s f® A1 PT 993Und
ISI Ao International Sensitivity Index %aLﬂuﬁWLawwsmaqﬁwawmsam—
Tuwanafuildinen INR Fsazuenaulinazanuusiugilunisnsan INR
snsrsulusunedidesiigailvnalunissne uduinenslifisszasdmianay
vl INR aglugag 2-3 dwiuithefldauiladiouriefiiefifinnefidssonisindu
Fesluvaendongs e1aseddvunnenndFuiiviilvien INR eglurag 2.5-3.5
15 phytonadione (vitamin K1) Tugduuuiudseniunsesidn dwmsunilunie

A s a | 1% ) A ' 1% 1% 1% .
L@BABBNANNINTNITY LL@]@WQI‘SUL'J'GM 2-3 19U Lu@ﬂﬂ'}ﬂi']\iﬂ']EJW@QISUL'Ja']ELuﬂ'ﬁﬁTN CLOttlﬂg

v
[ "

factor Yunlny dedudely phytonadione lunsalfigUleniidonsonliyunse wu

£ U

\Honeanlarinils avAemyalie1Insunauladsly phytonadione

Tunsdififidonsenguusennneivindu wu Hidensenlumaiiuemns femeyals
8121515 wdlinataunaautuds (fresh frozen plasma; FFP) n1eviaaniaansn
{09910 FFP i clotting factor finfewvieuaguds uanainimndesnisufinnzidensen
91181215015 uzd 1m0l prothombin clomplex concentrate (LA Bebulin way
Proplex T) $2ufUN15@7 phytonadione

5. anslinsUsgasAannnisldenansvigu

o msliflalszasAfidrfy Ao Anzduidengadu (thromboembolism) wagn 12y
Fenoon (bleeding) 19y @onsanldinnids suden densennulsiiu @onsenlumaiv
9193 donoanmeaniin ganseiideg Jaanediondu sududonsenluaiesden

MoURTIUDINTINLA

[ v a /A = [
unAageuazuudoyaniivauves Tassaulfganinusnliusms luadsdyangwa (CUIR)

I 9 an 9 = a S ] Ao o
!,“]J‘L!Ll,ﬂllell?Jlluﬁellﬂﬂuﬁ'@]Li]1%@@1ﬂ§QQWUﬂ§iLJQJJTUWHﬁﬂﬁQWWUTINﬂmngfo‘lﬂﬂ

The abstract and full text of Senior Project in Chulalongkorn University Intellectual Repository(CUIR)

are the Senior Project authors' files submitted through the faculty.



6. PUNINIYITNINNB1 (Drug interaction)
s a L% a U aa 1 d‘ Y1 [ d' 4’ = QI A 1
8171515 WI AR URTAETEINe el A U1U Feazlinaliunioanal INR

AILAAIIUAITI9N 1

o U 1 Aa a ! P LAl U s 211
A15197 1 Aegneniinaiinuazanal INR WeolrsmAvenswisuy

fragreenfifinaiiind INR fagnsendifinaandn INR
Amiodarone Barbiturates
Cimetidine Cholestyramine
Disulfiram Rifampin

Metronidazole
Fluconazole
Phenylbutazone
Sulfinpyrazone

Trimethoprim-sulfamethoxazole

6.1 gaffimatnuA INR n151981215W15U5mAU phenylbutazone 3o sulfin-
pyrazone Huata3ugMiveIe1115Wi5u auvinlviAinn1azlusnsauiuluidenan
(hypoprothrombinemia) Li8431n phenylbutazone lUuwga915W3ulunsduAuTUsAulY

A o

Fon vildiinswisudastludoniiniu Sseengnsléuintu dau sulfinpyrazone fign?
ffudsnsmundurenndadeniiolfndiFusiuiu sulfinpyrazone Fafiuarundufivues
1M5913uls wenanniinisldndvnsusiuiueifinaduduunueaduesininagy e
metronidazole, fluconazole, trimethoprim-sulfamethoxazole, amiodarone, disulfiram
uay cimetidine agviliszdunivisuluiengstu iligndvesniniulunsdudamsiu
Fuaudonunniy susiaindunsieainnnzidensentd

6.2 eiifimaandn INR nsl4e1115913usauiu barbiturates axfinavhliszauenng
w3uluidenanas Liesan barbiturates fgvinszduntsiruvesoulesifidmaremunue
Afuvpsnnnzuay fauieldonnsn3usiuiu barbiturates AasiinisUSuvLIRYDIEN

MSUSTUALTY WNBRALUNITSNEN
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2.2 Yadeiidananian1seangnivasendninisy
¢ a & Sa a = & o | o

13159 3uduglianudesas Wewnlugnfeglurinisinwiuay vwinvesen
MNiNzuNsengnslinanisinwdUleuasauuandaiu lugUieaudeiiunisliauingd
wirdufgslinanssnunluaduane eswniivareladeninasonisnovausnesiins
W3u 1y UATeNTEnIeenInsuiuendu q duemis uwaedulse anuliadauslunis
Suusegnmuen swluiundyiiugaansiansnsedunmuaunisinauveeulel CYP2CY i
i fudneniiiu waguilusuniieongndvesei1sniiu dufe Vitamin K 2,3 -
epoxide reductase complex subunit 1 (VKORC1)

1. Yoyauszvnsmans

= ' A av yo 4 a o CY Y Aa
WA 91nA1sAnBInUINumAnganlasuenainizulunisiheininziladuiie

12,13 ety

Famaz atrial fibrillation 9zdiA13nAsslunisiin bleeding gsniniwaAvne
vauzeatundulinueuduiusilunsldoludevddou 41

918 (11NN 65-70 V) ﬁ]’mﬂfliﬁﬂmwudwmqﬁmﬁu LfinAadssdenisiin
bleeding WoiUSsuiiisuruiihefiongtesnin lnenuigeengiinudsdunisia major
way fatal bleeding 41nNI189 5 111 (3.2% wag 0.64% fol vs 0.6% way 0.12% med
auasu)® Tnsamzanudesennzdensenlunsivanisue (intracranial hemorrhage)

=

gl ms;masz]uuﬁa Baflanuidsafifiugute
2. AmeviasufiRnisiiieados
Guelflunsussiiunsnovausssiosvesiine 1flunsiamamanisinu uas
fillunsinaaiteUssidiusumnuvasndslunisldovesiiae Tam INR fmanzauens

98521 2.0 - 3.0 FI91AN1TANBINUINLDAT INR 11NN 4.5 9051N15LA0 bleeding 9

Y
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=< YR

MLTUUUU exponential’? uagdanudnan INR fikinduianuduiusiudnsnisme Tnedle
A1 INR LU0 2.5 LWidfies 1 gln fUaazddasinismefiiudue 2 w7 dnfud
time within the therapeutic range (TTR) LLamﬁﬁwznmﬁﬁﬂwﬁ@h INR agluidmung
FefusnFeanunsalden TTR unsuseifiunismevausadesvesiiald Tasainnisdny
Wuiﬂﬁﬂwﬁﬁﬁh TTR sni1¥esas 60 $8m31n154AA major bleeding LAZEnIINITANLEINI

ISP cuoo./
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3. yuransldeninBuseduavivesdUneiunmddsang uazasnsldase

nsnsrufevuanislden wazisnissudseniueivesiUae WWudiuddglunis
Uszifiu compliance Tumssuussyuevesithe danniiheldoligniesmudiunneds
o lAAaKatgAssaInnsldela

4. FausldersnnsuvesdUae uaz INR target

nfinanludduinnandgaildsuenisnsulunissnsaeiladuind e

12,13 paluanieany

%l atrial fibrillation 2ziauidsdlunisiin bleeding GNAPRINIGRRE
ndulimuanuduitusiluteuddsu 9! duufsmmautouddlumsldomesiithousay
78 leUszifiunmaenadoswesd INR Wmneluusaslse
5. szpztaaniiffagldFugnasviniu
NnmsAnmuIglsfifiasildennsanFulugas 90 Suusnasiiaudesgesde

n13LAn bleeding!

osannidudreiifiasdadeausvauinnisldon ilemauingii
wingauson1sSnwlugUieusiazy

6. TsaUszd1da wazsenseniiglésu

fuaeiiilsasiu eun Tsarnuduladings Tsesu Tsala uazlsalauazvaeniden i

20, 21

ANUAEITBITUNISAA major bleeding® *! fs1garuingthenguniiusyifinisiin bleeding

flanudulafinganingtasnauiiliinefiusy iinisiia bleeding Fefunnsnuaunudy
landstiodutladudrfsie hemorrhagic complications Tusgwinamsldsrinsnizu?
enigtaelasuenaindunsizenfuenndnzuld sildszdueniniiuludenves
frheasuuvadly Gsmnuidsslunisiin bleeding sisluneudiGalden wagngaldonsi
9u 9 lnglannzelunguendundaidon Wy aspirin 99NAIANYILUY meta-analysis WU
msldanndrsusiutusedlndu aviinarnudedunisiia major bleeding (RR = 2.5; 95%
Cl: 1.7-3.7) s2udaelungu NSAIDs Aifinathafssienaindensenlumaduoimisldun
7. dayasuugnssuiiieades 1wy VKORC1 CYP2C9
ileaannenninidudseneulusne 2 sUAiTgns (active form) #e S-form waz R-
form Taggu S-form eengsldusania Rform f1 3-5 i1 uargnitdsundadlagioules]
CYP2C9 lunauz?l Rform griddsuuvadlasieulusl CYP3A4, CYP1A wag 2C19 leansitlsi
g5 wardueenainsanenialn Fofunmsdsuulasmsioureseuledivaiasiing
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[

BudfyMineaeiue il 2 viin A CYP2C9 way VKORCI (vitamin K epoxide
reductase complex subunit 1) IngAUNAINVAIEVDIANBULNIRUTNTTUVBIEY CYP2CI
JziinasioszaueTnIsululGen audy VKORCL 9siinadan139angnsveds1nsnizu
Al @ & Ao Y ¢ . . . =& A v ) °
Wesnludunimuanisasiseulesl vitamin K epoxide reductase #9ifgUa3iunsii
vitamin K nduanldluailaedauaingu epoxide lagil vitamin K $dusianisvinauves

Javelunisudedvanian 2

JUT 3 uanenalnnisesngrawasnsyuIun1svIne1TvFu?’

8. U5z 3An151U15uUn155n®1a1nn1siin bleeding #38 clot
AUreNiUsEIAnTsiAn bleeding aviinnnudsslunisiin bleeding H1lagandngiilal
wedUseIAnisiin bleeding unaw® # lnga1againdseiAnisiasu Vitamin K, FFP, A1

hemoglobin flanas > 2 g¢/L, transfusion > 2 unit of red cell

2.3 MIUTLRUNaNII N BV THTUY
Mmsﬂisl,ﬁuﬂisﬁw%masuaqsnL‘ﬁamsmmmmmmﬁmmzamfu aglaiuseidiuan
szaveludon wissUsulunanisdenlaonisinnisudeiivenionveitae tngluediald
Fnsnsradonuszdu prothrombin time (PT) tieinnwanunsalunisnansinauves
vitamin K-dependent procoagulant clotting factors e factor Il, VIl hag X lagn1sifu
calcium wag thromboplastin adlu citrate plasma ﬁy'aﬁmmmehﬂuﬂflsmauauawiaqm%

N3iunIsudaiivedenyes thromboplastin MdlulAazumas uarisnissieaual PT v
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Tansnsae PT anviesufiRnisudaziidliianansodianuuanadetunagfuls dounda
LARNITAMUITZUUNISUNINTFIUVDIAT PT 2UNUAINAUNUSIZNIN logarithm Ua3A1
PT /U thromboplastin IneAuanidua International Normalized Ratio (INR)
sedumsdumsudeinveadenfimunzauduunnesfulumudeudd dean INR Tu
auUnAfilailssumssnufesnisuasiidussana 1.0 + 0.1 udlugitldennnsFu e
therapeutic INR ﬁmaagﬂuszﬁu 2.5+0.5 ALIunTal mechanical prosthetic valves i
AuAeagantlag therapeutic INR aziyiniu 3.0 + 0.5 SAsaruAuszdy INR Témutnusi
sanannazanlenialumsiinnnzunsndouadle
uanaInfinisUssiiunanisinuveseniniudean INR Ssa1unsngainaan
saudielunisldenldandn Time in therapeutic range wie TTR Wueiidedolddaduus
AudszansamlunissnwgUlsseeuazanuvasadevesdUisainnisidendesiunis
wisshvaadon uenaniininfiuturesan TTR Ssdufusiunisanamesdamname ns
nsiAnlsandruilasialanie (Myocardial infarction) LardnsInsiindudengady
Tnglanglulsanaonidonaies (Stroke) N13AIUIUAT Time in therapeutic range %58 TTR
fmane s Jagtudslifinnsszyisiananvesnsduaan TTR Ingd3aldMuna TTR Tu
JaqUu & 2 Womdn laun
1. Rosendalls linear interpolation method uwiAndfauufAgin1sUdsundasdn
nsudeivenden (INR) MnAmidludmiadudunsedensdnnudoutisen u
Jaguanunsaanluanlusunsunisannalaandumesiie dmsuludsznelve
It siannlusunsuduiindeyaguasfildonndvsudslulusunsuanunsaim
A1 TTR vasiheldvisluiousazaunarlunwsiumosnain
2. Percent (fraction) of INR in range \Uu Traditional Method Fatusruauadwesns
wAATnfiUaeden INR in target o Fasiaaniifinun Tasnisduamanduuaded

AUreusazAuilAT INR in target M13MmETUILATIIIMUAT InlUY a1

2.4 MsufuRnsalseav INR aguandaaudmungvanisine
PNUUININITSNBETemse U suliave udentiiniulseniu vesauay
wnnglsaialauvisusemelng lunseususguduad® lawusduwimansuunsdlseau

INR aguentdmingnissnulinasdeluil
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AUUZUITEAU ++

1. \flewuinen INR aguantiatimunensinu Aeuliuasurinet desmaniue
OIIGHG

2. msUfurunm warfarin AsUfuratunieasndias 5 - 20% Tasduraiduuun
stlésiadunn

3. fthedidian INR windn 15 TiUSuifismunn warfarin 3u 10-20% veswuinsedun i
Wpial

4. wandeansld vitamin K afinfudsgmuvidenianasmidendluvuiagdlunisud
Az INR g9 Tneflifinnzidensenguuss (asianizedreddlufiaeilldduils
o) ilesaine1aazsiiliiiAn INR f1annuaziinanne warfarin resistance folilos
ududunsivdouuniniuld wenandnsld vitamin K mameandeadsadse
MsAnAMzUNINgGa laln anaphylaxis

5. Tugthefinzidonsensunss wazdidn INR gandndrednwliuilelagly vitamin
K1 10 un. Tininaenidenn1981391 9 wagli fresh frozen plasma #39
prothrombin complex concentrate %38 recombinant factor Vila Tatitufiupay
SULSIUAEATIS IR IUYasAnILUN98 8nafiansaul vitamin K1 dnldnn 12 Falus

6. lufflhefiflen INR geunans Adeansudluse vitamin K1 wugthlsismsenlag
1438ns¥udsemu lluwsdldisnisnenldnmds
AugTEau +

1. #andidian INR 1.5-1.9 TsiUsuaua warfarin dfisdu 5-10% vesuiasodunn vio
019liUSuen wilFERamuan INR Uoetuifioguudli

2. fthefiili INR snd1asinwuasidsliiunsuiue msmsiaen INR Use 9 a8
foann 2 dUaoi lutsufuenauninléen INR fidosnts anufivestufuaauides
Man15Lin thromboembolic 84§ U38 M1Ng3 L¥U prosthetic valve 130
malignancy msmwﬂaa%u

3. lunsdliien INR aguantisliuin (1.5-2 3o 3-4) uagliiflanvandaau anadaly

q

1 [y 1 [

USurunen wildisianudn INR Use 9 ieguusliuingnduidngseauyissny

a 1 Y & YN aa o A ' &
‘Vii'f]‘lll ﬂ']iiaiﬂ811]LLﬂVLGUUL‘VTiJ']SaiIﬂ'UQ‘U'JEJVl@JﬂQﬂEJLﬂENW@Laaﬂ@aﬂLLag

thromboembolism VLaJ'q\‘i
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Fuaedfian INR TS wulsiiAy 5.0 uarlifinnzidensenlvigasuussyiuen
1 %u uazAnamen INR audivasinuuazsilvsifivuindias (anas 10% veawiin
ERGH[RVIH)

FUaefidian INR g3zmine 5.0 fa 9.0 udlifinnzidensenlimgnsulsemunimiu
2 Fu uagAnaman INR eenslnddnauitngrieinw uagiiulnifvuiamas (anas
Usganas 20% vesvuiasedunvitin) magieiitedeiidaaiuivinl iidesien1n
Foavend1eeafiarsanlyl vitamin K 1-2.5 un. wazvingtaeianussaiuiides
uilaen INR 1udesldsunisandaionsanls vitamin K 2.5-5 un. tienidls INR
ndualutesnwly 24 $alus

Fuaeffian INR 110097 9.0 usliifinnzidensenlyivignenniinuuasly vitamin K
2.5-5 un. WipFuusEmukaziianiual INR g13lnadn lngaadnagnduaneglugae
$nwilu 24-48 $2lus usivndl INR Fageng 81914 vitamin K1 1-2 un. vila

SUUTEMUANASY (AMNNVBINANFIUTEAU 3)

NUBLE) AunsEAy ++ vaneds anudulavesdwuzinegluseiuas waznis

nszyhfanaiivselevdAuAAlTyin
ALUZUITEAU + N4 mmﬁuﬁlﬁmaaﬁ’]LLuzﬁwagiuizé’umuﬂmq LAy

nsnsevinaenanIenaiuselevd AuAUvn

A5199 2 LUININISUSUBLIRENSHAS e ile INR Whviune 2.0-3.0%

520U INR LUINI9NISUSUTUINEN
<15 T 10-20%
1.5-1.9  5-10%
2.0-3.0 Continue same does
3.1-3.9 4 5-10%
4.0-4.9 Hold for 1 day then 4 10%

5.0-8.9 no bleeding

Omit 1-2 doses, Vit K; 1 mg orally

>9.0 no bleeding

Vit K; 5-10 mg orally

Major bleeding with any INR

Vit K; 10 mg iv plus FFP

Repeat Vit K; every 12 hours if needed
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Softheiinnnzidensenainnislisnismiu Tned INR enveglutimseusnta
Y9347133n1 Azunlulaenistmindue wuuiudsenu viedadmaasnidensn 9yl
A1 INR nduithgnnzundnielu 24-48 $lus ulunsaififieifinnnizidonoonsuuseasli
fresh frozen plasma #3® prothrombin complex concentrate %38 recombinant factor
Vila Safunandaaidid clotting factor Aisndudiosameiinnzidensen wenainilums
UftRenatinsldeniifqnisudainssurunisazareduien 19 tranexamic acid lunsii

Y IS A 1
rz&ﬂwmmamaamaaﬂqum

2.5 patinsHIU”
UaqudidunugUlelsamilauasnaandenidedlasuentesiunisudeitvesion
(anticoagulant) iinAusgesatiowiliniseaulumieusnisefsgiianiznilsaiila

LA VARME DAL TLALTAMGINITIUYBIYARINTNNITHINE BNTIaauaniiesessy

A ¥

nsdsmatiiaguadienlasuendesiunisudsiiveanden vibiuinsgiunissnyinasinn 1w

Y Y

4

I ! § o v

AUenguildinInnme dgUledeadeianaunie Wilasuanuazainuazdenlyangiiy

9 Y
I %

wiantiidudynivsvesglvuiniswazdsuuinis andamidainaidmalvifiauuifalunis

WauuwazdnnwmeguananugUleiildeordetunisudedinvesden (Warfarin Clinic) Tu
d‘ v Y a VY Vo 1 ya a 49( IS
WeWauaunmnsiiuinsnisnmsuindligilelasunisguasgislnddngsdu dnisiih
seianisiinenisliiiaUszasdiioinaiudasnds Snnadunsiauiliiinnisusnis
& Ay ¢ a ¢ & A o
ATAUARUYNNTIUNAI8N1TNTEABAUIUIAITNITWINd og1uTuiaTe e Nieuleaues
Tsmeuagnyieiulsmenuiawivne Audndusedinsiaunssuunisiiendesiunis
@ o = . .. 5 1 [ = LA A
wleivaunden (Warfarin Clinic) fausiszaulsang1utaguyuautalsanguiavuialigives
AUapazlaidnfanisguantauinigiu annisiiansunsndeuainlsauazaing1tesiunis
wlaivaadon AulugUienlisuenninizudmsdisuauineiluaidinaivizunne

ialigUisanunsaldeninsinsulasgiavasnse

<

2.6 nszuruMseuivaslyusshivg
UayayrUszhvg (Artificial Intelligence; Al)**

UJayey1Usehng (Artificial Intellisence; Al) fis n1smuIszUUABNNILADS LWl
woAnssumdeunyud 1Wumaniuvumdanssinuinermansuazinaluladiiieddu

NITUIUNTBYULUUNEANTTUNYWE
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Tul A.A. 1956 A1@A519158 John McCarthy llvianfisnuvsslygiussaugliin
“ Jumansn1aiuIngransLariIAINISUANERSIUNITAS19AURAIA A ULATE9ANT 7 34

s

pnananlaintynuseivy Wumansfinsensasisauaainliiuiaiesdns lnganiy

LSl

agNBsTUTEUUABNTIWMES Walvaunsaduin Aavwane dnsseuslnaleudvaues

(%
)=

YDIYBY UaznavauasaanIunsaling o 1o Metiiletelissuuneuiamesanunsainay
wnunywdlangnaliuszdnsnin

av1nuneeulygUssivg UnIngrmansuazIfINIABUIILABS AN 1EILNAIU
gunsallazyaidsiansaaendeuauaainvesiyed widililisunsallafianunsarienuy
Aeunuunsviheuvesywdlaegsauysal TutagdumsduaiidememudygiuseAugla
= & & | 4 | = %
fanunanuateanniy wanuyuwseeniduaivides 9 sanld luillagnanifeaiviniung
Saud (Learning) Wunisfnwinszuiunisieuiiieliiasesdnsauisaseuiasing q 1a

= ' N 1% = . .
138N NNILIYUVDAATBY (Machine learning)

nsi38ujvaaa3as (Machine learning)

mM3Beuivenndes Ae maviliiaiesisusldandeyaiedis vieananimiae-
&ou aajomneensiauvieususUssaniamnsihauesssuu iRty ieidouiud
anudiiseuldanivlilugiuninud sesuuvunsunuaiuiedidaogimils Wy ng
lafidu TnsnsFouiveaaosaunsautseendu 2 sUuuy dail

1. n1si3eufuuvlififaeu (Unsupervised learning) tHusuuuunisiseusils
ipsesdnsannsaiFeuslisenues Tnglisududosdantmnevousazdeya Undazldly
$1UN13F1Y Data Mining Taeliia3esdnsiSouddnuazveangudeyaiiirusenuies g
fhaziieadosiumsfumeanumnuiuvesngudeyanieszozinsveangudoya usieenslsd
p1u maFeusiuulififaeut envasdanufsitestunmaminuusisurosdoyatu 1 18
shesuesdnie fegnmsiseuiuuulififaouildlunsiaussuuliyaussivgine ns
wiangudeya (Data Clustering) kaznsiAsIzvhuukenduUsEnaudase (Independent
Component Analysis; ICA)

2. M3tFeusuuuiigaau (Supervised Learning) Lﬂugmwmm‘%auﬁﬁLﬂ‘%@ﬁﬂi
dinsendedoyalunisilnin Inedesdyndoyafinaeu (Training Data) Fsusznouluse

v

Joya Input uazdaya Output NABIN1s nailldiannisiseudesvsiduileiduadaiiios
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(Regression) w38 M3V weUssianvasioya (Classification) lnenihfindnfe nsaaasiy
HadNSNAgAnTunaINHIUNTEUIUNSHNinvetaya

dmiulunuifeiasldisnstouivennIes ianlinguuesmadnsdsluniae n1s
a A ' a = v ] P A o @ W ¥ 4 =
Anvseliiinnizidenssn nteyanie 9 vesrthenimuaduiudsdu vie feature 39
luwantdlunisinsgvdeyaussinniliivainuaigluina 1w Random forest, Naive bay,
Decision tree lngnsidenldlunaduegiuanumanzauvasdoya dmiunuideilidonty
i@ Random forest vise Ungu ilesnilulimaiivanziudeyavuinivg) amiseving
naldognauiugn wazddgynilunisiindenn overfitting Wos wananildy tolerate sio
missing data @@

Ungu (Random forest)*

wfinvasldums n1sasslunaniesnis Decision Tree Yusvany 9 Luinalag
W/nsduiuls wdnhraiilausazlumamnsuiunioutiudnuunaniddnuugiiuainian

& v v Y u s’ w G oy Aav oy v ! v oA
sonundunaansanvine laglinaansiludnuuslulmdauldvaresuainnisdy uaiden
anuliudazsu lnglassasnsvesiuldvsenouludeivun (node) Bausaglnunvziiteuly
vossuUsiludamageu Asweossulll (branch) Awanadierlululdvesdudsigniden

@ a a 1 R = 1 Y = 2 v e

nadau warlu (leaf) Wudsnegdsanveswiulinanstanguuasdeya (class) Baife Nadns

Taann1svinunena
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uni 3
AsNsAHUN1IY
3.1 gUuuun5IY
sAdeiifuaudnvidelasifudoyauuudounds (Retrospective study) 91
guteyavedsmeriasaniud lneduteyavesfirsueniiliiunsdsdigenniniiu

AAUATUN 1 faAy WA, 2557 AUATIUN 30 Mug1eu w.e. 2560

3.2 Usznsuaznisinusiusiudaya
Usens fe JUieueniilasunisdidneennsiniureddsane1u1aTunsud

nauieEe Ao JUeuanlasun15dednge11snnTuvedlsang1uIaTINNEUR fAaus

v a

TUN 1 AanAu W.A. 2557 QuAeTuT 30 fueneu .. 2560 Feilsruiuriaay 7,993 au lag
Ie5udeyasnuiieinansaunea (Health Informatics) veslsasngutasiudud (udeya
voafflheluraed 2555 fa 2560 fsil

1. Yayasuuszyngenans taun e Juseutiia sedun1sAinwl ongn

2. Tensamaiigigldsy

3. wanfasidendidiaeldsy

4. AiosUURnTg leun INR, PT, Liver function test, Renal function test

agHematological test

5. Nan1Ims51730de1sA (ICD-10)

3.3 Sumaumsaniuntsine

mu‘iﬁm‘iﬁmﬂ%ﬁﬁa;ﬂaﬁ'}u’aumr] %amqqﬂ‘ié’aﬂ’]ﬂwiﬁ'}mﬁaa%’ayja (Data mining) 41
THhduuumslunisieneideya Tnewilesdeya fio nszurunsidnnistudeyadmaunnn
demennuduiusuestoya laeddunoudwiolud

3.3.1 nsviaaglatynn (Problem Understanding)

Funouusnavdesiaudladisrtulymindymiuiessls desmslimmneuves
Hymlluiemevidednuazle demefideldtmuniymuesnuiddsliin ddadelathed
dsnaliAnnnzidensenlufihousnilaunisdssisenniniiu elfiduuuimiduns

DONLUUNUTAANAALNNSHITU
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3.3.2 msvihanudiladeya (Data Understanding)
Judupeuvesnsfnwideyavesieiildsuunainlsmeivia wasivuniideyai
asihanlglunsinsgviasiidnuaregnsls wu ndesnsiaveyaenalagiuveste ay
anansaAnaliandeyaiusieuliinvewiiey
3.3.3 Msin3eudaya (Data Preparation)
IngunAssuulssinanatoya aunsoundideyalaluguuuundnin (Fixed Known
1Y ] Ry v Yo [ [ [ ' = v = o/
Format) uitayadulngniidnldladanuliludnvaednan Jeednssuiunsudadeys
(Data Transformation) n3etUdgusiintaya (Data Conversion) tieliiveyaagluanuny
= = ' o A a I - ° o v vy
IegUwuumzasen s lUUszinanavielinsevdely esanduiudeyanlasuun
& A @ o Yo =Y Yo v o A v v o o &
Tuiiiduduiuunn meafidedadavinnisuuasteyainifettesiiglusunsuiiaundu g
donldnw python Tunseulusunsy Taglunuidedlsvinisudastoya Awieluil
1) doyasuuszynsaans laun wel Tueuliin seAunsfing
nsanw P wudnlugtheniineimlauiiadanzeiia AF inandenlasu
g1nivsuAziiaudsslunninnzideneengnimayie fdadudsuastoyamandli
a1

fandu 1 wazwewedandy 0 dmsusedunsanwinuseandy 5 seeu [ GRE PRIVl

sEAUMsAnYINgazasnsadilawazaseminteaud Ayveansujiiniuauziinves

et = )

AaNININswmelan danudsdunisiinnneiionsenies lneivualigUlenisyiu
= e oA @ - = = o ¥ o Y =2
n15AnwIgenIayay1e3 dendu 0 iesaniianudesnn uasgUrenidseaunisinuily

o = a1 = A |oaAa = - o P
seaulszaudnet IAndu 4 Fadelunguitlinnudesgenganauwandlunisned 3

dl ¥ ¥ I3
f19719N 3 LLammsLLanagamumeﬂsmam

Data Transformed data
WA
LAY 1
LAY 0
Juhaudiin
Tuneutifia 21
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Data Transformed data
SZAUNISANEN
UszanAnu q
HsuAnY 3
U3, /U3, /eudsayan 2
USeyayn3 1
geanIUTyan3 0

2) enseiiguaeldiu azvhnsuassensoiguaslasuduaiuansianiny
sunsslunsifndunsizeniueniiniu lnseenutadu 2 ngufe nguenfidawaiiue INR
Laznguenfidssaandt INR Insdoyavesnisiindunsizenseninaedu q fugnniniiy
LanevayaluguluuvedA1TEAuUAINTULTY (Severity) wagseautladrAgnisaiinues
UfATensenineen (Significant) Fsuasteyasenisendusiaviildainnagavesdl INR

effect, severity uag significant AdLaAIlUAISIN 4

M13197 4 wansnisiUasdeyaridwmadionnuulsilunsindunsiseniuensnisu

Data Transformed data

INR effect

WA INR 1
anA1 INR -1
Severity

Contraindication 4
Major 3
Moderate 2
Mild 1
141l Drug interaction 0
Significant

major suspected 5
moderate suspected a4
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Data Transformed data
minor suspected 3
major/moderate possible 2
minor possible, any unlikely 1

3) wan15n3293dadelsa (ICD-10) lnegUlenillsasiu loun lsanuduladings

Tsasiu 15ale wazlsamilatazraanaan JANUNeIv8InuNIsSinN1ILEenean tHeInsu

[ o v

WueTurvdraglunseuiunsiun1ueddueesensvniu aelunsiauvesnuiiaunfly

=< d‘ ! a I & ) [ o o A a ¥ [y [
UANULFALINDNIILANNTILLADABDDN uaﬂ"\]’]ﬂui(ﬂL‘LJ‘LIEJ']8']82’1’1?’1@‘1/]Lﬂ‘EJ'J“UENﬂUﬂ’]iGU’i]@EJ’]

20,21 &

wazdnsfiner®® 2 Ananingthelanneianudsdunsiianiziensenlaunnniigdien

al o a o % U a Lt A
finsvihauvedlaund dmsulsaanudulaings wazlsailauasvaonidon

1NASANY 2

A o P N = a =
wudgUleniiangmalianudedunisiinnisiienesngs
o gj = o Y Y dld ! L dl I Y1 dld dl a
aetuaivualigdienilsaniuduandlunisen 5 1Wugddienianudedunisiinniig
doneandanlu 1 Tumenduiumngtelifilsasiumaniasiinndu 0 wenanilgUiend

ATz hypothyroid avdwraangnduesen i3y fetuiaimualiienguifiandy -1

A15199 5 LaRIlsASILAINANULASRBNISIANNIZLADADDN

Diseases ICD-10 Transformed data

Diseases of liver K70-K77

Alcoholic liver failure K70 1
Toxic Liver disease K71 1
Hepatic failure, not elsewhere classified K72 1
Chronic hepatitis, not elsewhere classified K73 1
Fibrosis and cirrhosis of liver K74 1
Other inflammatory liver diseases K75 1
Other diseases of liver K76 1
Liver disorders in diseases classified elsewhere K77 1
Hypertensive diseases 110-115

Essential (primary) hypertension 110 1
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Diseases ICD-10 Transformed data
Hypertensive heart disease 111 1
Hypertensive renal disease 112 1
Hypertensive heart and renal disease 113 1
Secondary hypertension 115 1
Ischemic heart diseases 120-125
Angina pectoris 120 1
Acute myocardial infarction 121 1
Subsequent myocardial infarction 122 1
Certain current complications following acute 123
myocardial infarction '
Other acute ischemic heart diseases 124 1
Chronic ischemic heart disease 125 1
Heart failure 150 1
Cerebrovascular diseases 160-169
Subarachnoid haemorrhage 160 1
Intracerebral haemorrhage 161 1
Other non-traumatic intracranial haemorrhage 162 1
Stroke, not specified as hemorrhage or infarction 64 1
Sequelae of cerebrovascular disease 169 1
Renal failure N17-N19
Acute renal failure N17 1
Chronic kidney disease N18 1
Unspecified kidney failure N19 1
Abnormality of albumin R77.0 1

Disorders of thyroid gland

Subclinical iodine-deficiency hypothyroidism E02 -1 (8@ warfarin)

Other hypothyroidism EO3 -1 (@m warfarin)
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Diseases ICD-10 Transformed data

Thyrotoxicosis [hyperthyroidism] EO5 1
Thyroiditis EO6 1
Diabetes mellitus E10-E14
Insulin-dependent diabetes mellitus E10 1
Non-insulin-dependent diabetes mellitus E11 1
Malnutrition-related diabetes mellitus E12 1
Other specified diabetes mellitus E13 1
Unspecified diabetes mellitus Eld 1
Malnutrition E40-E46

Unspecified severe protein-energy malnutrition E43 1
Protein-energy malnutrition of moderate and Edd

mild degree '
Unspecified protein-energy malnutrition Ed6 1
Primary Thrombophilia D68.5 1
Haemorrhagic condition, unspecified D69.9 1

4) AzLaeneanvasdUle (bleeding) lnugainuansudiidienviosgUlglasu
Weudlun1iziieneen auandlunsen 6 mngdUaiglasundnduaivaiiazfednguied
Amwideneen 1neaz Transformed data W 1 lumanduiuddulelulasundndasimeand

srfionnfirelifinmzidonsen ATransformed data 2diAndu 0

M15199 6 uanawdniaiiFeavisesfigUislasuiieudluniziiensen

Data Transformed data
Blood products
Cryoprecipitate 1
Cryo-Removed Plasma (CRP) 1
Fresh frozen plasma (FFP) 1
Leukocyte poor red blood cell (LPRC) 1ne35 centrifugation 1
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Data Transformed data

Leukocyte removal from RBC by filtration 1
Packed red cell (PRC) 1
Single donor red cell, filtration and irradiation (SDFI) 1
Drugs

Tranexamic acid 1
Vitamin K 1
Recombinant activated factor VI 1

dmsuAmaieslfuanismihunldlunisimsgrimanuduiususnisiinniie

W@enean bawn A1 INR, A1 Liver function test lawn AST ALT Albumin Bilirubin Total

Y

protein, WagA1 Renal function test laln A1 eGFR (CKD-EPI), BUN %qﬁwmdwﬁmﬂ@%a%

o 1 d‘ Y a U o
Anwiasavestieinldlunisiuimn

£
Ly

yonNUddian TTR feruralaainaunisasaluil

Puupssngheden INR sgluandmuneg
TTR = —

uupsimuangUlglasunisnsiadn INR

]
' aa =

lunsalndeyagaymigly (missing data) N1e3deiisnsdanisivdeyangymie

Yy oy Y Y y v

v

(missing data treatment) lagn1sunuffIgA1N19esUian1svesaulnasenanaly

AN 7

A151991 7 L@Ad missing data treatment

Data missing data treatment
A1 INR 2.5
A1 TTR 60 %
A1 AST 34 U/L
A1 ALT 55
A1 Albumin 35 ¢/dL
A1 Bilirubin 2 mg%
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Data missing data treatment
A1 Total Protein 64 g/L
A1 eGFR 90 mi/min/1.73 m’
A1 BUN 12.5 g/dL

3.3.4 N15837190 VU889 (Model Building)

n1sasegUuuANduTuS (Relational Pattern) 9193z agluguraduuuingasinis
ARUALABS (Computer Model) #3paun15AUAUNUS (Equation) Feaudeifldlusunsy
Orange version 3.10: Data Mining Toolbox in Python lunsas1awuudnass ne3delavin
nviaTgviveyalasidenldluima Random forest lun1smianuduiussesnineduysau
uagsauUsnm ¢aeTusngy Orange version 3.10 taglufidifauusiude doyasiig q s
Funedilivinnsuvastoyalonliuds 1dun a1 INR, TTR, Aloumin, Total protein, Bilirubin,
AST, ALT, BUN, eGFR wage1e ddudulsniune nsiinniziaenssnvesUie laggain
wAnAnusidenseendifiaeldiuiieudlunvidensen

Tneiduduanmsindusuressuusiifinadoniaifinnmedensen ndmintuiaing
wuudrasshgulaemisifiuduusiiazfmuddulaeisuanduusifinadenisiinnne

2 =

1H8ARENUINTIFALAITINAFBUAINAINTOLUNITYINUILUBIUARZUUUTINBY FI8TENTITUUS

v -

Joyariiaunuvaaeukuy 10-fold cross validation test Inenisuusadeyasenidu 10 diu
Fausiavdruiduudeyaminfuudrideya 1 dwlfiludmeaeuuszansamaedluna
yhinauesUs UL uiuanssaoonuluguuuuselud

n51W Receiver operating characteristic (ROC) Ao NSINANUEURUSIZIIN true
positive rate (Sensitivity) fiu false positive rate (1-Specificity) Tnernaiildnasd Sensitivity
a9 wagdl Specificity g9 A1 Specificity ﬁga%ﬁwaiﬁﬁ false positive rate #1 wagy Tl
ROC curve Fagudguuniniiaadsuansluzud 4 uonannil ROC curve Fadaslunis
Wisuiflsuussansnmaesnmsiinseiladenauisudisuaniudléidulds (AUO) Tne

wunladulAiunnnduansdssgavsainiigand
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Very good
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o
o

o
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o
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.-’F »” Flip a coin instead!

Sensitivity (true positive) rate

o
L)
!

0 1 1 1 1
0 0.2 0.4 0.6 08 1.0

1-specificity (true negative) rate

31]‘17; 4 u@n3 Receiver operating characteristic (ROC) curve®

A1 F-Measure (F1) 10uaiildlunisiauszansnmlaesin dadud1adevesdn
ANLUILEN (precision) WarAIALTEAN (recall) InoAAuwsiugY Ae Sruduilvinunegn
nndeyalunduitinnsaned dsdreisanniodlunatannsaiunedeyalfesnagnios
uazAnATusEAn fo Shanduesnsdunudoyaiigniesansuiudeyadigniosimun wu
fundansremgteiiinnudssgdunnianiizidonseney atazueniusilenia
maawarﬁﬂwmjmﬁummm'lm

ntuthe AUC uay F-Measure filusunsudualldinasansivianudusiuslaed
wau X 1udauiiuds wazunu Y fodn AUC way F-Measure uuudnansiiian AUC uaz
F-Measure gsfignazifunuusiassiifinrmanansanisviunegaiign

3.3.5 nMsussiliuna (Evaluation)

= ° Ao o = = Y 13 %

Henkuudtaeiauaisatun1sinuegege uTeuiisuiuesAainuinig
AAUNDBUGUANNRFIULAZANALIGFUNATDILUUIIABY YAIIINNILUUIIABILED FD9
nsUssliuraIuuTaesiuaansathuldinnenadnslagnieuiuganntesiiiusds

Ingnisihuwuudnaesluussinanaiuteyadsiilet
TuanAdeilagihuuvdassilinimunidunasidnadiiogluguuuuves checklist
NUsznoUMesllIie 9 Ndmanan1sian1zaeneon 1age1adin130WunntnoIiILys
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MOUTEAALND B NWUUNMIAANTIWLZEUADNNT
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nsfnyfeiidunuidedd
thanlflunisdnnsesiieiiteidhiudmuinulunddnniniu Inelddeyaangrudeyaves
Tssmerurasunsud dududeyavesitasueniléfunisddnesnnndingy fausiud 1
maAL W.el. 2557 quieTudl 30 fueneu w.a. 2560 Suaudihedisdu 7,993 au dednanis

a I o &
umwwmayammdﬂu

4.1 dayaily

nveyavesthediuau 7,993 au wuindugUiemane 3,750 au (Seuaz 46.92)
LAZLWANYY 4,243 AU (Fovay 53.08) a"’m%’umqﬁumﬂ&jmé‘hasmﬁv‘hﬂﬁﬁﬂmﬁwujwﬁmq
Aveyfl 67+16.5 U Tnenuiithednlngiienguinnii 65 ¥ 1Wuduu 4,701 au (Fevaz

58.81) LAz INTayan13ANYI WuIdgUIedIuIu 4,879 A (Sewar 61.04) Nliddeya
|

Neafunsiine sesasndudiienitdidinisfinuegluseaulszaufnew dwau 1,382 Au
(Sosaz 17.29)

M13199 8 uanstayamluvesae

daya Ul (3euaz)
Ll
LWARE) 3,750 (46.92)
LINAYAEY 4,243 (53.08)
1Y
2-109 30 (0.38)
11-179 27 (0.34)
18-40 ¥ 500 (6.26)
41-6517 2,498 (31.25)
> 65U 4,701 (58.81)
66 -80 U 2,797 (34.99)
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Iuuguig (Sogaz)

Yaya
>80 1,714 (21.44)

91gwedy @) + IQR 67+ 16.5

Ain13ANEI

UsauAnw 1,382 (17.29)

TseuAnyY 352 (4.40)

YTy e3 798 (9.98)

USeyly 211 (2.64)

U3y Len 31 (0.39)

U1, / Uaa. / audigyan 340 (4.25)

4,879 (61.04)

4.2 dUAUVBIRLUSTNANARDNISNANIIZLADNDBN

uAdpillalusunss Orange version 3.10: Data Mining Toolbox in Python Tun1s

Ina1RUANEIAYIDIRLUT feliea Random forest FILAAITUAUAIUAIAYVDIRILUS

o (%

W9 16 A2ladeil 1) Albumin 2) INR 3) Total protein 4) BUN 5) eGFR 6) Total bilirubin

7) 91y 8) AST 9) TTR 10) ALT 11) Drug-Disease interaction AfnaLfinamidedunisia

Azidonoen 12) Drug-Drug interaction 7ifinaana INR 13) Drug-Drug interaction #iiika

LKA INR 14) 3ain15Anw7 15) ine wag 16) Drug-Disease interaction fifluaansyAuy?

NiSudsanslugun 5
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5UN 5 urugiuvsianidusuvesiuUsiiinasonisiianizidensen

:’1 = 2 A L d' = ] [ o [ U
nduIsAatdendindsidaudiAgyniuanduai Random forest feature
importance score 1nas1adunuuIaemAdafans LamARoULUUTIa0IR87S cross-
validation k&739ARLERNLULTIARINATNEAIINNTINAUFURUGVBIAT AUC Uag F-Measure

Aananslusun 6

JUN 6 N9MlLansANUFNTUSTENINAT AUC A1 F-Measure uag 31u7usuUsislkasdonis
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NnnTmlanseudiiusinediu maidedadnidonuuuiiassiiusznousesuys

6 fuls iesnAnuAvesulsiidsmasionninnzidensen loun

1. Albumin
INR
Total protein
BUN
eGFR
6. Total bilirubin

bR LD

Ingdius 6 fMitlannsadiuniasieyt ROC analysis Laragui 7

gﬂﬁ 7 w@na ROC analysis

4.3 ArvsenwUsndenalinaniiziaanasn

ASANBIANUEUNUSTEMINILUSNARAEBNLAINUNSHAN1IZEDRRNAETUSWATY

(% v 6

Orange version 3.10: Data Mining Toolbox in Python Tun15@319uudnaeuesauEuN IS
Ingldluina Random forest Falusunsuaglinadnseanuluguuuuvestrdy Nauld

I 10 Ay dsuandluzun 8 laesuliusasiuazuansmvedudsusaginduiusiunis

Aanzdensen Tudnuazvosunugiaulil (Tree Diagram) Asuandluzun 9

[ v a /A = [
unAageuazuudoyaniivauves Tassaulfganinusnliusms luadsdyangwa (CUIR)

I 9 an Y a S ] Ao o
Lﬂuuﬂhﬂlﬁ]y‘ﬁﬂlﬂﬂuﬁ@Li]WJENIﬂiNWU“]J%EIJ‘EIJWMW‘LJ“ﬁTIET\‘]WWU‘VINﬂmg‘VIET\‘]ﬂﬂ

The abstract and full text of Senior Project in Chulalongkorn University Intellectual Repository(CUIR)

are the Senior Project authors' files submitted through the faculty.



31

g‘dﬁ 8 wueanaU1gu (Random forest)

a

JUN 9 uansiagauaugiisuliiindula (Decision tree diagram)

& oo i o Aa i = a 1Al
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A15199 9 LARIANUBIAILUSNAINARBNISNNNILLADABDDN

AanUsninananiiziaanaan

A lARINAISAATIEN

Albumin <25 ¢/dL
INR > 7
Total protein <60 ¢/L
BUN > 40 g/dL
eGFR < 25 mUmin/1.73 m?

Total bilirubin

> 2 mg%

& o | Ly I ‘:QIJ [ 1 I . o o o [
ANUUUIANYBIRNILU TN UL WRIUINBLUUY checklist ﬁ?%iUU’]M'ﬂﬁUﬂ'ﬁVﬂU"IUNa

Yoin1sinndensanaNN1stdesiniy wWelddunasmidmsuAnnsosiUaednsud

USnwlumdtninssu

4.4 n1sUssiuaumiug lun1sITuNeNavas checklist ila

JUN 10 N3 MLanInUAuRLSIENINNR F-Measure kazAzkuuilianmsUssidu
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NNTI WuFvunivualisuUsnamndadaingu 1 asuuu (dassdimvin)

1 1 a1 dl dl v gj a ¥ ¥ gj 1 d’{
WuIA1 F-1 HANENNEAN 3 AELUY ANUNINUsEIuuaalanguuunug 3 azluwduliuans
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wUsAaEAIIALEAIlUATISI99 10

M15199 10 wanINsaEInTnewUsRLUNtlun1sUsEEIL checklist

Faulsiifinasianazidonaan Afildainmsiasizi AZILUU
Albumin < 25 ¢/dL 6
INR > 7 5
Total protein <60 g/L il
BUN > 40 g/dL 3
eGFR < 25 m{/min/1.73 m? 2
Total bilirubin > 2 mg% 1

ilognamiinue wudien F-1 dAgeingedl 6 aviuy fedumnUssiiiulalanziuy

fAaws 6 axkuuTuly uwanvithedinnudesionisiinnnesdensenainnisldernivizuly
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YAAAImaUImes n1w1 python Nldlumsuvasdeyagiae

0_outcome.py
import csv
import re
import numpy as np
import pandas as pd
from datetime import datetime
from datetime import timedelta
import warfarin
# function to nconvert
def convert outcome score (item):
# convert drug outcome
if re.search (' (Konakion MM)', item) is not None:
return 1
elif re.search('”“Transamin', item) is not None:
return 1
elif item == 'Novoseven':
return 1
# convert blood product
elif re.search(' (red blood cell|red cell|Fresh frozen
plasma|RBC|Cryo) ', row[4]) is not None:
return 1
else:
return O

hndata = {}

neardate = timedelta (days=3)

with open('./data/CU HN BLOOD.csv', "r") as csvfile:
for row in csv.reader (csvfile):

hn = row([0]

if warfarin.is hn(hn):
drugname = row[4]
admitdate = datetime.strptime (row[1l], '%d/%m/%Y')
if hn not in hndata:
hndata[hn] = []
isinaperiod = False

for period in hndatalhn]:
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if period[0] <= admitdate <= period[l] +
neardate:
period[l] = admitdate
period[2] = max([period[2],
convert outcome score (drugname) ])
isinaperiod = True

if not isinaperiod:
hndata[hn] .append([admitdate, admitdate,
convert outcome score (drugname) ])

for yearnumber in range(2,8):
with open('./data/CU HN ORD YR201{}.csv'.format (yearnumber),
"r") as csvfile:
for row in csv.reader (csvfile) :

hn = row([0]

if warfarin.is hn (hn) :

drugname = row[6]
admitdate = datetime.strptime (row[4], '%$d/%m/%$Y'")
if hn not in hndata:

hndata[hn] = []

isinaperiod = False
for period in hndatalhn]:
if convert outcome score(drugname) == 0 and
period[2] == 1:
if period[0] - warfarin.ninetyday <=
admitdate <= period[l] + warfarin.ninetyday:
isinaperiod = True
else:
if period[0] <= admitdate <= period[l] +
neardate:
period[1l] = admitdate
period[2] = max([period[2],
convert outcome score (drugname) ])
isinaperiod = True

if not isinaperiod:
hndata[hn] .append([admitdate, admitdate,
convert outcome score (drugname) ])

hns = []
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startdates = []
enddates = []
outcomelist = []
for key, periods in hndata.items () :
for period in periods:
hns.append (key)
startdates.append (period|
enddates.append (period[l

01)
1)
outcomelist.append (period[2])
df = pd.DataFrame ({"hn": hns,
"date.admit": startdates,

"date.discharge": enddates,
"endpoint": outcomelist,
"bio.sex": np.nan,
"bio.academic": np.nan,
"bio.age": np.nan,
"di.pos": np.nan,

"di.neg": np.nan,
"disease.pos": np.nan,
"disease.neg": np.nan,
"lab.inr": np.nan,

"lab.ast": np.nan,
"lab.alt": np.nan,
"lab.albumin": np.nan,
"lab.egfr": np.nan,
"his.bleed": np.nan,
"lab.ttr": np.nan,
"lab.bil": np.nan,
"lab.bun": np.nan,
"lab.totprot": np.nan
b
df = df.sort values (by=['hn', 'date.admit'])
df.to _csv(warfarin.outfilename format (), index=False)

1 update_bio.py

import csv

import re

import pandas as pd

from datetime import datetime
from datetime import timedelta
import warfarin

[ v a /A = @
unAageuazuudoyaniivauves Tassaulfganinusnliusms luadsdyangwa (CUIR)
I Y aa Y a I 1 ] Ao o
!ﬂuuﬂ%m@yﬁm@ﬂuﬁ@Hﬂm@ﬂIﬂiN1Uﬂ§mQﬂuWHﬁTﬁNW1u7ﬂﬂﬂm$%ﬁﬂﬂﬂ
The abstract and full text of Senior Project in Chulalongkorn University Intellectual Repository(CUIR)

are the Senior Project authors' files submitted through the faculty.



aq

hnprofile = {}
with open('./data/CU HN PROFILE.csv') as pffile:
for row in csv.reader (pffile):

hn = row([0]
if warfarin.is hn (hn) :

hnprofilef[hn] = {}
# convert sex
if row[l] == 'ww':
hnprofile[hn] ['SX'] = 0
else:
hnprofilef[hn] ['SX'] =1

# convert age

hnprofile[hn] ['BD'] = datetime.strptime(row([2],
'$d/sm/sY")
# convert education
if row[3] == "dszowAnmn':
hnprofile[hn] ['AC'] = 4
elif row[3] == 'dreudAnm' :
hnprofile[hn] ['AC'] = 3
elif row[3] == "y /ahaeylsyan' @
hnprofile[hn] ['AC'] = 2
elif row[3] == "Syywi':
hnprofile[hn] ['AC'] = 1
else:
hnprofile[hn] ['AC'] = 0
with open(warfarin.processed file(), 'r') as csvinfile:
reader = csv.DictReader (csvinfile)
with open(warfarin.outfilename format(), 'w', newline='"') as
csvoutfile:
writer = csv.DictWriter (csvoutfile,

fieldnames=warfarin.header)
writer.writeheader ()
for row in reader:
if row["hn"] in hnprofile:
row["bio.age"] =
round ( (datetime.strptime (row["date.admit"], '$Y-%m-%d') -
hnprofile[row["hn"]] ["BD"]) .days / 365.25)
row["bio.sex"] = hnprofile[row["hn"]] ["SX"]
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row["bio.academic"] = hnprofile[row["hn"]] ["SX"]
writer.writerow (dict (row))

1 update_di.py

import csv

import re

import numpy as np

import pandas as pd

from datetime import datetime
from datetime import timedelta
import warfarin

def iden drug scorep (drugname) :
if re.search (' (Colchicine|Disopyramide) ', drugname) is not
None:
return "2"

elif re.search (' (Acarbose|Amprenavir|Atazanavir|Bismuth
subsalicylate|Delavirdine|Ethinyl estradiol|’

'Fosamprenavir|Indinavir|Isoniazid|Nelfinavir|Omeprazole|Paroxeti
ne|Propafenone| '

'Propoxyphene|Saquinavir|Selegiline|Terbinafine) ',
drugname) is not None:
return "4"

elif
re.search (' (Allopurinol |Efavirenz|Etravirine|Leflunomide |Mefloqui
ne|Orlistat|Ropinirole) ',
drugname) is not None:
return "6"

elif
re.search (' (Cefamandole|Cefazolin|Cefoperazole|Cefotetan|Cefoxiti
n|Ceftriaxone|Chloramphenicol]|"

'Citalopram|Cloxacillin|Dexamethasone|Doxepin|Fluoxetine|Glyburid
e|Lactulose|Lansoprazole]|"'

'Miconazole|Nalidixicacid|Nortriptyline|Penicillins|Phenytoin]|Pre
dnisone|Quetiapine]|’
'Ranitidine|Ritonavir|Sertraline|Tramadol) ',
drugname) is not None:
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return "8"

elif
re.search (' (Fluconazole|Itraconazole|Ketoconazole|Voriconazole) ',
drugname) is not None:
return "9"

elif
re.search (' (Acetaminophen|Cimetidine|Danazol |Fluvastatin|Indometh
acin|Methyl salicylate]'

'Sulfinpyrazone|Levothyroxine|Liothyronine|Liotrix|Thyroid|Ticlop
idine) ',
drugname) is not None:
return "10"

elif re.search(' (Amiodarone|Acetylsalicylic
acid|Azithromycin|Celecoxib|Ciprofloxacin|Cisplatin|Clarithromyci
nl'

'Clopidogrel |Cyclophosphamide|Dextrothyroxine|Diclofenac|Doxycycl
ine|Erythromycin|Clofibratel’

'Fenofibrate|Methyltestosterone|Nandrolone|Decanoate|Oxandrolone |
Oxymetholone|Stanozolol]|"'

'Testosterone|Fluorouracil |Gemfibrozil|Ibuprofen|Ketorolac|Levofl
oxacin|Lovastatin|Meclofenamiate]|"'

'Mefenamic
acid|Metronidazole|Moxifloxacin|Norfloxacin|Naproxen|Ofloxacin]|Pi
roxicam|'

'Quinine
derivatives|Rosuvastatin|Rofecoxib|Simvastatin|Sulindac|Sulfameth
izole|Sulfamethoxazole]|'

'Sulfamethoxazole-
trimethoprim|Sulfisoxazole|Sulfasalazine|Tamoxifen|Tetracycline|V
itamin E|Enoxaparin sodium) ',

drugname) is not None:

return "15"

else:
return "0O"

def iden drug scoren(drugname) :
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if re.search (' (Tipranavir)',
return "1"

drugname) is not None:

elif re.search(' (Darunavir|Dronedarone|Ethinyl
estradiol |Hydrochlorothiazide|Indinavir|Isotretinoin|"'

'Lopinavir/ritonavir|Mesalamine |Nelfinavir|Ribavirin|Terbinafine)
]
14

drugname) is not None:
return "4"

elif re.search (' (Efavirenz|Raloxifene)',

drugname) is not None:
return "6"

elif

re.search (' (Azathioprine|Mercaptopurine|Bosentan|Cholestyramine|D
examethasone|Dicloxacillin|Griseofulvin]| "'

'Phenytoin|Prednisone|Ritonavir|Vitamin K)',

drugname) is not None:
return "8"

elif re.search(' (Methimazole|Propylthiouracil)"',

drugname) is not None:
return "10"

elif re.search (' (Carbamazepine|Nevirapine|Rifampin) ',

drugname) is not None:
return "12"

elif

re.search (' (Amobarbital |Aprobarbital |Butabarbital |Butalbital |[Meph
obarbital |Pentobarbital]"

'Phenobarbital |Primidone|Secobarbital | Secobarbitol|Sulfasalazine)
\}

4

drugname) is not None:
return "15"

else:

return "0O"

hnlist = []
datelist = []
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di p list = []
di n list = []

for yearnumber in range(2,8):
with open('./data/CU HN ORD YR201{}.csv'.format (yearnumber),
"r") as csvfile:
for row in csv.reader (csvfile) :
hn = row([0]
if warfarin.is hn (hn) :
hnlist.append (hn)
datelist.append(datetime.strptime (row[4],
'$d/sm/$Y"))
di p list.append(iden drug scorep(row[7]))
di n list.append(iden drug scoren(row[7]))

inrdf = pd.DataFrame ({
"HN": hnlist,
"Date": datelist,
"di.pos": di p list,
"di.neg": di n list

})

with open(warfarin.processed file(), 'r') as csvinfile:
reader = csv.DictReader (csvinfile)
with open(warfarin.outfilename format(), 'w', newline='"') as
csvoutfile:
writer = csv.DictWriter (csvoutfile,
fieldnames=warfarin.header)
writer.writeheader ()
previous hn = ""
for row in reader:
if not previous hn == row["hn"]:
tmpdf = inrdf.loc[inrdf.HN == row["hn"]]
previous hn = row["hn"]

row["di.pos"] =
tmpdf.loc[warfarin.days before admit (row["date.admit"],
inrdf.Date) ] ["di.pos"].max ()

row["di.neg"] =
tmpdf.loc[warfarin.days before admit (row["date.admit"],
inrdf.Date) ] ["di.neg"].max ()

writer.writerow (dict (row))
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1 update_dx.py

import csv

import re

import numpy as np

import pandas as pd

from datetime import datetime
from datetime import timedelta
import warfarin

def iden disease p(disid):
pattern = "~ (K7[0-7]|I1[0-5]|I2[0-5]|I50|I6[0-4]|N1[7-
9] |[EO5|EO6|E1[0-4] |E4[3-6]|R770|D685|D699) '
if re.search(pattern, disid) is not None:
return 1
else:
return 0

def iden disease n(disid):
pattern = '""E0[2-3]"
if re.search(pattern, disid) is not None:
return 1
else:
return O

hnlist = []
datelist = []
dis p list = []
dis n list = []

with open('data/CU HN DX.csv') as csvfile:
for row in csv.reader (csvfile):
hn = row([0]
if warfarin.is hn(hn):
hnlist.append (hn)
datelist.append(datetime.strptime (row[2],
'%d/sm/%sY"))
dis p list.append(iden disease p(row[6]))
dis n list.append(iden disease n(row[6]))

inrdf = pd.DataFrame ({
"HN": hnlist,
"Date": datelist,
"disease.pos": dis p list,
"disease.neg": dis n list
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})

with open(warfarin.processed file(), 'r') as csvinfile:
reader = csv.DictReader (csvinfile)
with open(warfarin.outfilename format(), 'w', newline='"') as
csvoutfile:
writer = csv.DictWriter (csvoutfile,

fieldnames=warfarin.header)
writer.writeheader ()
previous hn = ""
for row in reader:

if not previous hn == row["hn"]:
tmpdf = inrdf.loc[inrdf.HN == row["hn"]]
previous hn = row["hn"]

row|["disease.pos"] =
tmpdf.loc[warfarin.days before admit (row["date.admit"],
inrdf.Date) ] ["disease.pos"].sum/()

row|["disease.neg"] =
tmpdf.loc[warfarin.days before admit (row["date.admit"],
inrdf.Date) ] ["disease.neg"].sum/()

writer.writerow (dict (row))

1 update_lab_albumin.py

import csv

import re

import numpy as np

import pandas as pd

from datetime import datetime
from datetime import timedelta
import warfarin

hnlist = []
datelist = []
labdata = []

for yearnumber in range(2,8):
with open('./data/CU_HN_LAB_YR20l{}.csv'.format(yearnumber),
"r") as csvfile:
for row in csv.reader (csvfile):
hn = row([0]
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if warfarin.is hn(hn) and re.match('Albumin', row[2])

is not None and row[2] != 'Albumin/Creatinine R' and row[3] !=
Tx 11 .

hnlist.append (hn)

datelist.append(datetime.strptime (row[1l1l],
'$d/sm/$Y"))

try:

x = float(row[3])
except ValueError:

if re.match('""[<]', row[3]) 1is not None:
X = 6

else:
X = np.nan

labdata.append (x)

inrdf = pd.DataFrame ({
"HN": hnlist,
"Date": datelist,
"labdata": labdata
})

with open(warfarin.processed file(), 'r') as csvinfile:
reader = csv.DictReader (csvinfile)
with open(warfarin.outfilename format(), 'w', newline='"') as
csvoutfile:
writer = csv.DictWriter (csvoutfile,

fieldnames=warfarin.header)
writer.writeheader ()

previous hn =
for row in reader:

if not previous hn == row["hn"]:
tmpdf = inrdf.loc[inrdf.HN == row["hn"]]
previous hn = row["hn"]

row["lab.albumin"] =
tmpdf.loc[warfarin.days before admit (row["date.admit"],
inrdf.Date) ] ["labdata"] .min ()

writer.writerow (dict (row))

1 update lab alt.py
import csv

import re

import numpy as np
import pandas as pd
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from datetime import datetime
from datetime import timedelta
import warfarin

hnlist = []
datelist = []
labdata = []

for yearnumber in range(2,8):
with open('./data/CU HN LAB YR201{}.csv'.format (yearnumber),
"r") as csvfile:
for row in csv.reader (csvfile) :

hn = row([0]

if warfarin.is hn(hn) and re.match ('ALT', row[2]) is
not None and row[3] != "*' and row[3] != "urlsvieivinlwrlavsvidviwlnlnnlvvio '
and row[3] != '< 5'":

hnlist.append (hn)
datelist.append(datetime.strptime (row[11],

try:
x = float (row[3])
except ValueError:

if re.match('"[1,]', row[3]) is not None:
x = 1500

elif re.match('~[3,]', row[3]) is not None:
x = 3500

elif re.match('"[2,]', row[3]) is not None:
x = 2500

else:
X = np.nan

labdata.append (x)

inrdf = pd.DataFrame ({
"HN": hnlist,
"Date": datelist,
"labdata": labdata
b

with open(warfarin.processed file(), 'r') as csvinfile:

reader = csv.DictReader (csvinfile)

with open(warfarin.outfilename format(), 'w', newline='"') as
csvoutfile:
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writer = csv.DictWriter (csvoutfile,
fieldnames=warfarin.header)

writer.writeheader ()

previous hn = ""

for row in reader:

if not previous hn == row["hn"]:
tmpdf = inrdf.loc[inrdf.HN == row["hn"]]
previous hn = row["hn"]

row["lab.alt"] =
tmpdf.loc[warfarin.days before admit (row["date.admit"],
inrdf.Date) ] ["labdata"] .max ()

writer.writerow (dict (row))

1 update lab ast.py

import csv

import re

import numpy as np

import pandas as pd

from datetime import datetime
from datetime import timedelta
import warfarin

hnlist = []
datelist = []
labdata = []

for yearnumber in range(2,8):
with open('./data/CU_HN_LAB_YR20l{}.csv'.format(yearnumber),
"r") as csvfile:
for row in csv.reader (csvfile):

hn = row([0]

if warfarin.is hn(hn) and re.match ('AST', row[2]) is
not None and row[3] != "*' and row[3] != " duslwvlsivlsvisslsdviwlrlnvlnviavisi '
and row[3] != '"< 5':

hnlist.append (hn)
datelist.append(datetime.strptime (row[11],
'%d/sm/sY"))
try:
x = float (row[3])
except ValueError:
if re.match('~[1,]', row[3]) is not None:
x = 1900
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elif re.match('~[3,]1",

elif re.match('~[6,]1"',

x = 3500

x = 6500
else:

X = np.nan

labdata.append (x)

inrdf = pd.DataFrame ({
"HN": hnlist,
"Date": datelist,
"labdata": labdata
})

with open(warfarin.processed file(),
reader = csv.DictReader (csvinfile)
with open(warfarin.outfilename format(), 'w', newline='"') as

csvoutfile:

writer = csv.DictWriter (csvoutfile,

fieldnames=warfarin.header)
writer.writeheader ()
previous hn = ""
for row in reader:

row[3]) is not None:

row[3]) is not None:

as csvinfile:

if not previous hn row["hn"]:
tmpdf = inrdf.loc[inrdf.HN == row["hn"]]
previous hn = row["hn"]

row["lab.ast"] =

tmpdf.loc[warfarin.days before admit (row["date.admit"],

inrdf.Date) ] ["labdata"] .max ()

writer.writerow (dict (row))

1 update_lab bilirubin.py
import csv

import re

import numpy as np

import pandas as pd

from datetime import datetime
from datetime import timedelta
import warfarin

hnlist = []
datelist = []
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labdata = []

for yearnumber in range(2,8):
with open('./data/CU HN LAB YR201{}.csv'.format (yearnumber),
"r") as csvfile:
for row in csv.reader (csvfile) :
hn = row([0]
if warfarin.is hn(hn) and re.match ('Total
bilirubin', row[2]) i1s not None and row[3] != '"*' and row[3] !=
B B B B B R R B R A Y B I
hnlist.append (hn)
datelist.append(datetime.strptime (row[1l1l],
'$d/sm/$Y"))
try:
x = float(row[3])
except ValueError:

if re.match('""[<]', row[3]) is not None:
X = 2

else:
X = np.nan

labdata.append (x)

inrdf = pd.DataFrame ({
"HN": hnlist,
"Date": datelist,
"labdata": labdata
b

with open(warfarin.processed file(), 'r') as csvinfile:
reader = csv.DictReader (csvinfile)
with open(warfarin.outfilename format(), 'w', newline='"') as
csvoutfile:
writer = csv.DictWriter (csvoutfile,

fieldnames=warfarin.header)
writer.writeheader ()
previous hn = ""
for row in reader:

if not previous hn == row["hn"]:
tmpdf = inrdf.loc[inrdf.HN == row["hn"]]
previous hn = row["hn"]

row["lab.bil"] =
tmpdf.loc[warfarin.days before admit (row["date.admit"],
inrdf.Date) ] ["labdata"] .max ()
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writer.writerow (dict (row))

1 update_ lab bun.py

import csv

import re

import numpy as np

import pandas as pd

from datetime import datetime
from datetime import timedelta
import warfarin

hnlist = []
datelist = []
labdata = []

for yearnumber in range (2, 8):
with open('./data/CU HN LAB YR201{}.csv'.format (yearnumber),
"r") as csvfile:
for row in csv.reader (csvfile) :
hn = row([0]
if warfarin.is hn(hn) and re.match('Blood urea
nitrogen', row[2]) is not None and row[3] != '*' and row[3] !=
'comment' and row[3] != "wlvlavlsviviwvelwrlaviavinvivnid '
hnlist.append (hn)
datelist.append(datetime.strptime (row[11],
'%d/sm/sY"))
try:
x = float (row[3])
except ValueError:

if re.match('"[< 2.0]', row[3]) is not None:
X = 2

else:
X = np.nan

labdata.append (x)

inrdf = pd.DataFrame ({
"HN": hnlist,
"Date": datelist,
"labdata": labdata
b

with open(warfarin.processed file(), 'r') as csvinfile:
reader = csv.DictReader (csvinfile)
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with open(warfarin.outfilename format(), 'w', newline='"') as
csvoutfile:
writer = csv.DictWriter (csvoutfile,

fieldnames=warfarin.header)
writer.writeheader ()
previous hn = ""
for row in reader:

if not previous hn == row["hn"]:
tmpdf = inrdf.loc[inrdf.HN == row["hn"]]
previous hn = row["hn"]

row["lab.bun"] =
tmpdf.loc[warfarin.days before admit (row["date.admit"],
inrdf.Date) ] ["labdata"] .max ()

writer.writerow (dict (row))

1 update lab egfr.py

import csv

import re

import numpy as np

import pandas as pd

from datetime import datetime
from datetime import timedelta
import warfarin

hnlist = []
datelist = []
labdata = []

for yearnumber in range(2,8):
with open('./data/CU_HN_LAB_YR20l{}.csv'.format(yearnumber),
"r") as csvfile:
for row in csv.reader (csvfile):
hn = row([0]
if warfarin.is hn(hn) and re.match ('eGFR', row[2])
is not None and row[3] != '"*' and row[3] != "wdunslsivivlsiviwlsivivlelvivlaivil ' and
row[3] != 'Trace':
hnlist.append (hn)
datelist.append(datetime.strptime (row[11],
'%d/sm/sY"))
try:
x = float(row[3])
except ValueError:
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X = np.nan
labdata.append (x)

inrdf = pd.DataFrame ({
"HN": hnlist,
"Date": datelist,
"labdata": labdata
})

with open(warfarin.processed file(), 'r') as csvinfile:
reader = csv.DictReader (csvinfile)
with open(warfarin.outfilename format(), 'w', newline='"') as
csvoutfile:
writer = csv.DictWriter (csvoutfile,

fieldnames=warfarin.header)
writer.writeheader ()

previous hn =
for row in reader:

if not previous hn == row["hn"]:
tmpdf = inrdf.loc[inrdf.HN == row["hn"]]
previous hn = row["hn"]

row["lab.egfr"] =
tmpdf.loc[warfarin.days before admit (row["date.admit"],
inrdf.Date) ] ["labdata"] .min ()

writer.writerow (dict (row))

1 update_lab _inr ttr.py

import csv

import re

import numpy as np

import pandas as pd

from datetime import datetime
from datetime import timedelta
import warfarin

hnlist = []
datelist = []
inrlist = []

for i in range(2,8):
with open('data/CU HN LAB YR201{}.csv'.format(i)) as csvfile:
for row in csv.reader (csvfile):
hn = row([0]
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if warfarin.is hn(hn) and row[2] == 'INR' and row[3]
!'= '"*'" and row[3] != '---'" and row[3] != '"*0000':
hnlist.append (hn)
datelist.append(datetime.strptime (row[1l1l],
'$d/sm/$Y"))
X = np.nan
try:
x = float(row[3])
except ValueError:
if re.match('"*[>]"', row[3]) is not None:
x =12
inrlist.append (x)

inrdf = pd.DataFrame ({
"HN": hnlist,
"Date": datelist,
"INR": inrlist

})

with open(warfarin.processed file(), 'r') as csvinfile:
reader = csv.DictReader (csvinfile)
with open(warfarin.outfilename format(), 'w', newline='"') as
csvoutfile:
writer = csv.DictWriter (csvoutfile,

fieldnames=warfarin.header)
writer.writeheader ()
previous hn = ""
for row in reader:

if not previous hn == row["hn"]:
tmpdf = inrdf.loc[inrdf.HN == row["hn"]]
previous hn = row["hn"]

try:

row["lab.inxr"] =
tmpdf.loc[warfarin.days until admit (row["date.admit"],
inrdf.Date) ] ["INR"].iloc[-1]

inr count =
float (tmpdf.loc[warfarin.until admit (row["date.admit"],
inrdf.Date) ] .shape[0])

inr inrange count =
tmpdf.loc[warfarin.until admit (row["date.admit"], inrdf.Date) &
(2 <= inrdf["INR"]) & (inrdf["INR"] <= 3)].shape[0]

row["lab.ttr"] =
round (inr inrange count/inr count, 2)
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except IndexError:
row["lab.inr"] = np.nan
row["lab.ttr"] = np.nan

writer.writerow (dict (row))

1 update_ lab_ totprot.py

import csv

import re

import numpy as np

import pandas as pd

from datetime import datetime
from datetime import timedelta
import warfarin

hnlist = []
datelist = []
labdata = []

for yearnumber in range (2, 8):
with open('./data/CU HN LAB YR201{}.csv'.format (yearnumber),
"r") as csvfile:
for row in csv.reader (csvfile) :
hn = row([0]
if warfarin.is hn(hn) and re.match('Total Protein',
row[2]) 1s not None and row[3] != '"*':
hnlist.append (hn)
datelist.append(datetime.strptime (row[11],
'%d/sm/%sY"))
try:
x = float (row[3])
except ValueError:

if re.match('"[<]', row[3]) is not None:
X = np.nan

else:
X = np.nan

labdata.append (x)

inrdf = pd.DataFrame ({
"HN": hnlist,
"Date": datelist,
"labdata": labdata

[ v a /A = @
unAageuazuudoyaniivauves Tassaulfganinusnliusms luadsdyangwa (CUIR)
I Y aa Y a I 1 ] Ao o
!ﬂuuﬂ%%ﬂyﬁm@ﬂuﬁ@Hﬂm@ﬂIﬂiN1uﬂ§mQﬂuWHﬁTﬁNW1u7ﬂﬂﬂm$%ﬁﬂﬂﬂ
The abstract and full text of Senior Project in Chulalongkorn University Intellectual Repository(CUIR)

are the Senior Project authors' files submitted through the faculty.



61

with open(warfarin.processed file(), 'r') as csvinfile:
reader = csv.DictReader (csvinfile)
with open(warfarin.outfilename format(), 'w', newline='") as
csvoutfile:
writer = csv.DictWriter (csvoutfile,

fieldnames=warfarin.header)
writer.writeheader ()

previous hn =
for row in reader:

if not previous _hn == row["hn"]:
tmpdf = inrdf.loc[inrdf.HN == row["hn"]]
previous hn = row["hn"]

row["lab.totprot"] =
tmpdf.loc[warfarin.days before admit (row["date.admit"],
inrdf.Date) ] ["labdata"] .min ()

writer.writerow (dict (row))
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