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Overview

WP2

e Normalization
o | Spelling correction for EN and NL
o Synonymy discovery (ongoing)
e Terminology extraction
o | Concept disambiguation
o | Concept extraction

WP3
e |Event extraction
o Machine reading comprehension FOCUS OF THIS TALK

o Relation extraction (ongoing)
o Negation and modality detection (ongoing)




Normalization and terminology extraction:
a brief recap

Spelling correction

e Context-sensitive

e Available for both English and Dutch

e Fix spelling with embeddings of character n-grams and words in
combination with measures of string and phonetic similarity

Concept extraction
o Use UMLS concept definitions
e Conceptis chosen based on the match between embeddings of
definitions and embeddings of context
e Concept boundaries are obtained with a noun-phrase chunker



Machine reading comprehension

Goal
e Given a document

e Answer questions about that document
o Focus on analyzing “understanding”

Application in the clinical domain
e Couple with a retrieval component
e Fine-grained QA about background medical knowledge or patients



A 22-year-old woman presented to the emergency room
with headache and confusion. The symptoms had woken her
in the morning and progressively worsened through the day.

Neurological examination demonstrated left lower facial
paralysis with aphasia, dyscalculia, dyslexia and

Passage: fingeragnosia, clinically Gerstmann syndrome. Further
examination showed no abnormalities. A non-contrast head
CT was performed and showed a left parietotemporal venous
infarction and a small juxtacortical haemorrhage. An
additional MR angiography showed occlusion of the left
transverse sinus and a T2-weighted MRI| showed a venous
infarction with a juxtacortical haemorrhage just beneath the

sulcus.
Query: Upon performing an MRI, an accompanying was
' found near the bottom of the sulcus.
Answer: juxtacortical haemorrhage

Source: BMJ Case Reports



What we did

e Created a dataset from clinical case reports

e Automated question construction: gap-filling queries where the
answer can be a treatment, a test or a problem

e Analyzed performance of different machine readers

e Examined the required reading skills: in what ways is answering
difficult?



Hemorrhagic stroke

CASE REPORT

Intracavitary ultrasound (ICARUS): a neuroendosco
adaptation of intravascular ultrasound for
intracerebral hemorrhage evacuation

Alexander G Chartrain, Danny Hom, Joshua B Bederson, J Mocco,

Christopher Paul Kellner

Other full case

13M] Case Reports

A 12-year-old boy presenting with unilateral proximal

interphalangeal joint swelling

S Small, V Murthy, A V Sridhar

Rare disease

A report on a rare case of Kleb.

13\1] Case Reports
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rhinitis in the UK
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CASE REPORT

Burning mouth syndrome due to herpes simplex

virus type 1

Maria A Nagel," Alexander Choe," Igor Traktinskiy,' Don Gilden'

SUMMARY
Burning mouth syndrome is characterised by chronic
orofacial buring pain. No dental or medical cause has
been found. We present a case of burning mouth
syndrome of 6 months duraton in a healthy 65-year-old
woman, which was associated with high copy numbers
of herpes simplex veus type 1 (HSV-1) DNA in the
saia. Her pain tesohed completely after antviral
treatment with a corresponding absence of salivary HSV:
1 DNA 4 weeks and 6 months ater,

BACKGROUND
Burning mouth syndrome is a chronic, burning sen
sation in the mouth, with no underlying dental or
medical cause. The burning sensation can be unilat-
cral or bilateral and is localised to the lips, tongue,
hard or soft palate. The prevalence varies from
0.79% t0 7% and is seen in up to 18% of postmeno-
pausal women.' * Previous treatment has included
antidepressants, cognitive  behavioural  therapy,
analgesics, hormone replacement, a-lipoic acid and
anticonvubsants,”
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Air Duster imhalaion, and this was the
sary comcern in our patient. Once he was
wrwards the end of the hopitalmation.

A previously healthy 65-year-old woman developed
2 burning sensation in her mouth, localised to the
right buccal mucosa and anterolateral two-thirds of
the tongue. The burning increased when she
brushed her tecth and usually decreased within
10 min. Pain resolved spontaneously after 4 weeks.
One year later, burning pain in the same distribution
recurred and became constant. Dentists, incloding
an oral surgeon, found no mucosal lesions or other
sboormalities.  No relicf was  provided by

zoster virus (VZV),* and HSV-1* and F
performed as previously described.* PC
cies for VZX, and of herpes simplex vi
(HSV-1) and HSV-2 were similar (104
102, respectively), and range of detect
three viruses was 10-10° DNA copies pe
Saliva contained cellular GAPDH anc
copies of HSV-1 DNA per mL, but ©
HSV-2 DNA

TREATMENT

The patient was treated with oral valac
three times  day for 10 days, followed
clovir, 1 g daily for 1 year.

OUTCOME AND FOLLOW-UP

The mouth pain resolved completely wi
after antiviral treatment. PCR of saliva 4
6 months after starting antivieal treatme
50 HSV-1, HSV-2 or VZV DNA. The
remained pain free for 1.5 years after dis
antiviral therapy.

DISCUSSION
No plor eporns have _associated th
syndrome with HSV-1 or any ¢
SV s ubiquitous human a-herpe
becomes latent in most cranial nerve ga
1 70% of individuals.’ The trigemina
which provides sensory afferent innerva
face and mouth, is the most common er
ganglion infected. HSV-1  reactivatior
causes recurrent cold sores (herpes |a
ocular disease (herpes keratitis). HSV-1
facial pain and, rarely, encephalitis, a1




BMJ Case Reports, (12,000 reports)
25 most common medical specialties:

surgery -
neurology -
diagnostics- .
cardiovascular medicine - .
infectious diseases- .
gastroenterology - .
oncology - .
radiology (diagnostics) - .
aediatrics - .
endocrinology - .
video reports- .
respiratory medicine - .
emergency medicine - .
gastrointestinal surgery - .
radiology - .
general surgery - .
pathology - .
neuroimaging- .
rheumatology - .
drugs and medicines- e
L ]
L

Specialty

otztﬂo aeldics-
ophthalmology -
dentistry and oral medicine- e
obstetrics and gynaecology-
haematology- ¢ '
1 2
Percentage



CASE REPORT
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Conservative management of an abdominal gunshot
injury with a peritoneal breach: wisdom

or absurdity?
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» Adinkal ablomina examination and CT scan are useful
tooks in management,

‘management should be discontinued if the patients develop
peritoneal signs and haemodyramic instabiiy.
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Build queries from Learning points

|dentify medical entities

Blank out one entity at a time

Blanked-out entities become ground-truth
answers

Extend the ground-truth answers with
synonyms in UMLS

query: A clinical abdominal examination and

are useful tools in management.

answer: CT scan (CAT scan, computerized
tomography, . ..



Experiments

Baseline

e Pick the most frequent concept as answer

Language model

e Kneser-Ney LM to predict the most likely word/concept based on 3
preceding words in the query

Embedding-based

e Pick the concept whose context representation is maximally similar to
the context of the query

10



Experiments

Neural readers

e Recurrent neural nets with attention: contextual representations of
tokens in passage and query are built, then their compatibility is
compared

Humans

e Answered 100 instances from the development set
e A person with medical background
e A person with no medical background

11



Results

F1*100
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Human-expert vs. neural-reader performance based on assigned

understanding skills

Skill

schematic- ® O
meta- ® O
causality- ® o)
tracking- ® O
logical - El @)
punctuation- B
coreference- -] O
bridging- @ O
elaboration- e O
spatiotemporal - o O
ellipsis- ° o
none- @
analogy-- °
0 10 20 30 40 50 60 70 80 90 100
% F1

SkillFreq @ 20 @ 40 @ 60 Answers ° Human * Machihe



Relation extraction; i2b2-2010 dataset

improves
worsens
Treatment < causes > Problem
is administered for

Is not administered for
\_ Y,

reveals
Test . : Problem
is carried out for

Problem { is related to } Problem



Relation extraction example

“Acetaminophen 325 mg Tablet Sig : Two ( 2 ) Tablet
PO Q6H ( every 6 hours ) as needed for fever or pain”

” ”

“Acetaminophen” : "fever’” — Treatment administered for a problem

” ”

“Acetaminophen” : "pain” — Treatment administered for a problem

15



Relation extractor

Convolutional neural networks with dynamic pooling

e Obtain encodings of segments in a sentence:
o text before concept,,
o textin concept,,
o text between concept, and concept,,
O

e Performs well (ho manual feature engineering):

o 0.65 F1 on Treatment-Problem relations
o 0.79 F1 on Test-Problem relations
o 0.71 F1 on Problem-Problem relation

16



Improving the relation extractor

e Observations from a manual analysis:
o Low recall for many relations
o Little domain knowledge
o Certain types of relations are more easily confused
o |nsensitive to negation markers

e Current work:
o Give more domain knowledge through concept-concept selectional
preferences (e.g. drug+problem combinations)
o Help the classifier focus on relation triggers; include semantic classes for
these cues
o Negation features / module

17



Modality detection

Plan to develop a stand-alone module:
e \Which can be integrated in a relation extractor (degree of certainty)
e Scope can be determined with rules or syntactic parses

See negation and affirmative as two extremes:

Certainly Probably  Possibly Possibly Probably Certainly
not not not

18



Software

https://qithub.com/clips/accumulate
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https://github.com/clips/accumulate

