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Motivation and Research Focus

}

End goal is to supporvidence based medicine
through improving access to high quality medical content

Methodology Is to build machine learning models to filter
the primary literature and the world wide web for the
highest guality documents In pre-specifieccontent
categoriesand according taser queries

Comparisons to citation analysis and statd-the-art
search engines

Multi-modalevaluation of the resulting search
technology.




Conceptual Overview of Core
Model Building & Evaluation



Basic Framework 0 Text Categorization

Unseen —_|—
Examples |- —

switch (iFilterType)
1 case CM_FILTERHIGHPASS:
case CM_FILTERBUHIGEPASS
nrgn[?] = CreateEllipticRen(xll. yll. =12, yi2)

case CM FiLTERLOVEAS:
case CM_EILTERBVLOWP:
hrgn[0] = Createl ll.lDtl:Rgn(<1l vll. =12, y12})
hrgn[1] = = . HON
hrenl[2] :Createuel:thn(ﬁ R
CombineRgn(hrgn(2], hrgn[8]. hrga(ll. “RGN_HOR) :
Deletaobiact (hegnld1):
DElaLEOb]EDt(h)Qn[I])

break
oese | cn FILTERBANDSTOR
R[0] = ateEllipticRgn(=21, y21, =22, y22):

hranfa] © SEalCENLEOICREMEL 3AL ;B ¥R
hran[2] = CreateRectRgn(0_ 0. iW. i¥):
CombineRgn(hran(2]. hran(0]. hran{1]. RGH_HOR):

DeleteObject (hrgn{0]):
Deleteobyect (hran(il)

case | CM FILTEREAHDE’ASS
n[0

= CreateEllipticRgn{=21. ¥21. =22. y22}:
hronf1] - CroarcElliprickoninil  Jil. =15 31330
hr = teRectRgn

gn[3] = Crea: = L AW, Caw); N
CombineRgn(hrgn(3]. hran(0]. hran[l]. RGN_XOR)

hron[0] = CresteRectRan(0. 0. iY. W)

hrsn(2] - CresteRectRon(. 00 uy:

B A ron heant o] hean(0]. hren(3]  RGN_XOR):
Deleteobject (hrgnid]):

DeleteObject (hranf{31)}

hronf0]-CresteRectRon(n. 0. iF. iU):
hran[3]=CreateRectRan(0 iwl i)
B Ao nTRsR TS 1™ hidn (05, Macnl2). rer_anp).

/7 Tegn det endelige omrddet i redt
FillRgn(PaintInfo.hde. hron[3]. hbrRed):
ern de allckerte regionene. de er bare midlertidigs
for(i2571a0
1% thrania]l-woIn)
Deietadniact theantil

Labeled




Gold Standard Construction



Gold Standard for Quality and Content
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Treatment Selection Criteria

} The treatment criteriaa ACP journal club
oOoRandom all ocation of partic
080% foll ow up of those ente
OOutcome of known or probabl

Purpose and Proc. ACP Journal, 1999. 131(1): p. A15.



Etiology Selection Criteria

+ In studies of etiology, good design is:

exploration of the relation between exposures and putative clinical
outcomes.

prospective data collection with clearly identified comparison groups for
those at risk for the outcome of interest (in descending order of
preference from randomized controlled trial, guaiandomized

controlled trial, nonrandomized controlled trial, cohort studies with
caseby-case matching or statistical adjustment to create comparable
groups, to nested caseontrol studies.

masking of observers of outcomes to exposures (criterion assumed to
be met if outcome is objective, i.e.-alluse mortality, objective test).

Purpose and Proc. ACP Journal, 1999. 131(1): p. A15.



Diagnosis Selection Criteria

}

Inclusion of a spectrum of participants, some but not all of whom have the
disorder or derangement of interest.

objective diagnostic ("gold") standard (e.g., laboratory test not requiring
Interpretation) OR current clinical standard for diagnosis (e.g., a venogram
for deep venous thrombosis), preferably with documentation of
reproducible criteria for subjectively interpreted diagnostic standard (i.e.,
report of statistically significant measure of agreement beyond chance
among observers).

each participant must receive both the new test and some form of the
diagnostic standard.

Interpretation of diagnostic standard without knowledge of test result.
Interpretation of test without knowledge of diagnostic standard result.



Prognosis Selection Criteria

} Inception cohort of individuals, all initially free of the
outcome of interest.

1 follow-up of at least 80% of patients until the occurrence
of a major study endpoint or to the end of the study.



Journals Selected to Build Corpora.
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Age and ageing

AMERICAN JOURNAL OEARDIOLOGY
AMERICAN JOURNAL OF EPIDEMIOLOGY
AMERICAN JOURNAL OBGASTROENTEROLOGY
AMERICAN JOURNAL OF MEDICINE
AMERICAN JOURNAL OF PUBLIC HEALTH

AMERICAN JOURNAL OF RESPIRATORY AND CRITICAL CARE

MEDICINE

ANNALS OFEMERGENCY MEDICINE

ANNALS OFINTERNAL MEDICINE

ANNALS OF MEDICINE

ARCHIVES OF FAMILY MEDICINE

ARCHIVES OF INTERNAL MEDICINE
ARCHIVES ONEUROLOGY

ARTHRITIS ANDRHEUMATISM

BRITISH MEDICAL JOURNAL

BRITISH JOURNAL OF GENERAL PRACTICE
CANADIAN MEDICAL ASSOCIATION JOURNAL
CANADIAN JOURNAL OF CARDIOLOGY
CANADIAN JOURNAL OF GASTROENTEROLOGY
Chest

Circulation

CLINICAL AND INVESTIGATIVE MEDICINE
CRITICAL CARE MEDICINE

Diabetes Care

Gastroenterology

}
}
}
}
}
}
}
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Gut

Heart

Hypertension

J Am Board Family Practice

JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY

JOURNAL OF THE AMERICARBERIATRICS SOCIETY

JOURNAL OF THE AMERICAN MEDICAL INFORMATICS
ASSOCIATION

JOURNAL OF CLINICAL EPIDEMIOLOGY
JOURNAL OF FAMILY PRACTICE

JOURNAL OF GENERAL INTERNAL MEDICINE
JOURNAL OANFECTIOUS DISEASES
JOURNAL OF INTERNAL MEDICINE

JOURNAL ORNEUROLOGY NEUROSURGERY AND
PSYCHIATRY

JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION
Lancet

MEDICAL CARE

MEDICAL JOURNAL OF AUSTRALIA

NEW ENGLAND JOURNAL OF MEDICINE

Neurology

Pain

Spine

Stroke

Thorax



Building Corpus 1
Treatment and Etiology Categories

\ \ 12/2000
8/1998 9/1999

Downloaded all articles from the journals
In the publication time period.

Review ACP Journal from 8/1998 to
12/2000 for articles that are cited by the



Building Corpus 2
Prognosis and Diagnosis Categories

8/1998 99

PRV

\ \ 12/2001
8/1998 8/2000

Lengthened the publication time period.

Lengthened the journal time period.



ACP Journal Club Corpus

Treatment | Etiology | Diagnosis | Prognhosis

Corpus Used Corpus 1 Corpus 1 Corpus 2 Corpus 2

Positive Articles 379 205 102 74

Negative Articles 15407 15581 34864 34836
2.5% 1.3% 0.3% 0.2%



Converting documents to
components



A Representation for the Examples

[ 11: I Infect Dis. 2002 War 1;185(5):650-6. Epub 2002 Feb 14, Felgted Aticles, Links

The University of
—Chicago Press |
The clinical significance of cerehrospinal fluid levels of kynurenine patlway metabolites and lactaie in severe malaria.

Medana IN, Hien TT, Day NP, Phu NH, Mai NT, Chu'ong LY, Chau TT, Tayler 4, Salahifar H, Stecker B, Smythe G,
Turner GI, Farrar J, White IMJ, Huni IMH.

Huffield Departrnent of Clirdeal Laboratory Sciences, Cuford-Wellcome Centre for Tropical and Infections Diseases

& retrospectve studsrof 261 Vietnamese adults with severe ralaria was conducted to determine the relationship-betureen cerebrospinal
fhuid (CE5FY lewels of raetabolites of the kynurenine pathweay, the incidence of newrologic corplications, and the disease outeoree. Three
metabolites were measured: the excitotoxn gqumolinge acid (Q4); the protectrve receptor antagorast kyrrerde acid (KA and the
proiuflarirnatory mediator picolinge acid (P&). These measurernents were related prospectrvely to C5F lactate levels. Q& and P& levels
were elevated, cormpared with those of controls. There was no difference in the levels of L& between these groups. &lthough =40°% of
malaria patients had Q& C5F concentrations in the micromolar range, there weas no association with corrmilsions or depth of corpa:
Levels of O and P& were associated sigraficantly with death, bt a multreariate analysis suggested that these elevations-were a
consequence of opaired renal fanction, C5F lactate remained an independent and sigraficant predictor of poot outeorae.

Publieation Types:
« Chrueal Tnal
Fandormuzed Controlled Trial

IieSH Terrns:
« Dlalaria, Cerebralicerebrospinal fluid*
« Nlalana, Cerebralidimg therapsy
«  Ilalaria, Cerebraliparasitology

PLIID: 11865422 [Publvled - indexed for MEDLINE]



[C11: T Infect Dis. 2002 Ilar 1;185(5):650-6. Epub 2002 Feb 14, Related Aicles, Links
The University of

title_clinical, title_significant, € Tl ot ks ey b P e

Medana IM, Hien TT, Day NP, Phu NH, Mai NT, Chu'ong LV, Chau TT, Taylor 4, Salahifar H, Stocker R, Smythe G,

Turner GD, Farrar J, White NJ, Hunt NH.

title CerebrospmaL title fluid ot i, ot Gt i s Do

& retrospective study of 2 ¢ adults with severe ralaria was conducted to determine p between cersbrospinal
fhuid (CSF) levels of @@ olites of the kymuenine pathway, the incidence of newologic complizations, and { e outcome, Thee
asnred the exsitotorin guinalinic acid (A}, the protective rceptor antagonist kymurends asid (A¥); and the

distor pisolinic acid (PA). Thess msssurstents wers telsted prospectively to CSF lactate levels. (B and PA lvels
ared with those of controls. There was no difference in the levels of K& between these sroups. ngh =40% of

retrospective, level,
metabolites, malaria, severe

PMID: 265422 [Publvled - indexed for MEDLINE]

pt_Clinical Trial,
pt_Randomized Controlled Trial

mh_Malaria, Cerebral; mh_Malaria,
Cerebral/cerebrospinal fluid,
mh_Malaria, Cerebral/drug therapy



Document Preparation

i 0oThe clinical significeé
Representation
oThed, oclinical 6, o0sI

ocerebrospinal d
Stop word removal

oClinical 6, oSignifice
Porter Stemming (i.e. getting the roots of words)
oClinic*d6, o0Signific?*c

Word encoding

Encoded using a log frequency with
redundancy weighting scheme.



Support Vector Machines



Linear Support VVector Machine

v



Classifying:Unseen Examples
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Non-linear Support Vector Machine

Constructed

var, Feature 2

Var
2 Constructed

@ e Feature 1

Find function ®(x) to map to
a different space




Specific Parameters

1 Linear Kernel
Costo[0.1,0.2,0.4,0.7,0.9,1, 5,10, 20, 100, 1000]

} Polynomial Kernel
Cost parameterd [0.1,0.2,0.4,0.7 0.9, 1,5, 10, 20]
Degree of Kerneb [1,2]

} Costs applied proportional to the priors in the data.



Performance Estimation



Evaluating the Model
10 fold cross validation

__——r

\

15803 T~

articles

train

validation

test

10 fold cross
validation to estimate
performance and error




Model Interpretation



Interpreting Models

MReceive Operating Curves
Mrea Under the Curve

Normal Distributions
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Centor RM.The Use of ROC
Curves and Their Analyses.
Med Decis Making
1991;11(2):10206.

1.0

0.8

P (Hit ?/

Equal-Variance Signal Detection Theory
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TP Rate

Example Receliver Operating Curves

FP Rate

Perfect Separation

Area Under the
Curve ~ 1.0

TP Rate

et

FP Rate

Okay Separation

Area Under the
Curve ~ 0.8

TP Ratz

|||||||||||||||

FP Rate

Random Separation

Area Under the Curve
~0.5
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1 Learning Algorithms
ASupport Vector Machines

Unseen

Examples




