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Literature Review — Foundation of Proper Research

A critical analysis of a segment of a published body of knowledge through
summary, classification, and comparison of prior research studies, reviews
of literature, and theoretical articles’

?\ES/E._AC/Y A comprehensive recapitulation on the

given scholarship from past to present to:

* Explore existing information
* Ascertain relevant formative works

* |dentify key researchers

il

} . LITERATURE REVIEWS @

* Establish current landscape of main
ideas, conclusions, and theories

* Clarify research methodologies
* Expose gaps in existing research
* Detect relationships among studies

* Provide context for your own research

1 University of Wisconsin Writing Center
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Literature Reviews — Useful, but Labor-Intensive

Mean time to
* High quality systematic reviews require two independent complete a review:
researchers to screen studies and extract datal LA T

* There is a high prevalence error in data extraction for literature
reviews and meta-analyses.3* - @

67.3\Wé9k52

Typical project timeline:

Project Initiation Project Completion

N
Protocol and
Search Strategy

data extraction part of
the review process is

‘ Study Inclusion/ | highly time-intensive

Exclusion Screening
v

h Data Extraction

h Data Synthesis
y
h Report Generation }

\.

Development )

N
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The Burden of Data Extraction

Title and abstracts |

idenftl
(n=6,585)

Fpl o

Excluded by screening title and/or
abstracts (n=5,035):
Indication not of interest (n=2,950)

Animal study (n=104)

Study design (case studies) (n=1,137)

Non-English (n=638)

English articles with no access (n=206)

(n=1,538)

Full text articles (n=1,550):
* Full text retrieved and
assessed for eligibility

* Awaiting access to full text
(English articles) (n=12)

Gray literature

_________ )

(n=21)

A 4

Excluded by full text screening
(n=845):

Indication not of interest (n=252)

Animal/in-vitro study (n=65)
Study design (n=431)
Outcome not of interest (n=97)

y

Total number of references
included for data extraction

(n=726)

First-stage screening

Includes screening titles and abstracts.

The largest amount of material to go through but limited in
number of sentences per article (abstracts are usually short).

Tasking, but not too demanding. No extraction needed!

Can be automated!!!

DistillerSR Evidence

Partners

Beverley SheaLex M Boutereremy M Grimshaw,Daniel Francis Zulma Ortiz George A Wells Peter S Tugwell Maarten Boers (2006).

Scope for improvement in the quality of reporting of systematic reviews. From the Cochrane Musculoskeletal Group. The Journal of
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The difficult part

Each article must be read in full.

No useful automation... yet!!!
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Data Extraction Example

e N A 8 ¢
1 = - B o212 source Type Bl ostasourceName [l study esign Bl stucy period B stucy Length
2 |Abdelghaffar 2011 Phenotypic and genetic characterization of ¢ Patient Charts Yassin Abdelghafar Charity Ce Retrospective Cohort 1992 to 2008 pt
Abdelghaffar 2008 WILSON DISEASE (WD) PRESENTING TO THE Patient Charts NR Retrospective Cohort NR : 6.4 years (rar Egypt
T + | Rbuduier 2014 e A S T S R E T ST Chidren's Hosptal of Fudan Ui Retrospective Cohort January 2006 to March 2013 Mean follow-up time was 1.54 China
e o ot ek 5 |Adkar 2011 Clinical profile of Wilson's disease in central Patient Charts Choithram Hospital and Resea Prospective Cohort NR 3year india
T s 2017 Neurological worsening in patients undergoil Patient Charts Wison's Disease Clinic Prospective Cohort 20052016 11years India
e T Tt 2014 Complete neurological recovery in wilson dis Patient Charts NR Prospective Cohort 20052013 NR NR
[ ——— SRR T 2014 Anovel objective brain MRI assessment scal Patient Examinations NR Validation NR NR NR
—> o s Ty 2009 Anovel global assessment scale for Jaslok Hospital and Research C Validation April 2006-une 2007 NR india
e o b g P s e 1901 The psychiatric presentations of Wilson's dis Patient Charts University of Michigan Retrospective Cohort NR NR United s
2015 Prospective pilot study of a single daily dosa Clinical Trial Data NCT01472874 Clinical trial November 2011-July 2012 12 months
P D F 2018 AARC-ACLF SCORE: BEST PREDICTOR OF OU NR NR Prospective Cohort NR 90 days
Read the 2018 Hepatic encephalopathy and bilirubin prognc Patient Charts Institute of Liver and Biliary Sc' Retrospective Cohort January 2011 to January 2017 6 years
i e o et s 2017 TR (A AT AT T ST A NR Retrospective Cohort. 20112016
il i e ety it b v 2014 Low albumin and high alanine transaminases Patient charts Institute of Liver and Biliary Sc Retrospective Cohort NR 3years
Arti article in T v pect ¥
rticle 1 2013 e e P nstitute of iver and Billery Sc Cross Sectional Study NR NR
detail e o 56 12109 2012 Retinal Neurodegeneration in Wilson's Disea Patient Examinations Heinrich-Heine University  Prospective Case-Control  NR Mean follow-up time: 9.8 (5D ! Germany
Maintenance zinc . 2012 LONG TERM OUTCOMES OF LIVER TRANSPL Patient Chrts Universty Hospitals Bimingha Retzospective Cohort 10872011 NR T Unied
19_Alrai 2012 Presentation, diagnosis and outcome of prec Patient Charts King Fahad National Guard Hos Retrospective Cohort January 1994 - July 2008 mean (SD) follow up period: & Saui Ar
therapy after initial e 20 | Antezak Kowalska 2018 oy findings in i o e i NR NR Poland

penicillamine chelation i £ 2 -
to treat symptomatic i 0 5 B oo this i How
! . 5 s =
hepatic Wilson’s @ — ‘Abdelghatfar 2011 Phenotypic and genetic charac Yes
. . Abdelghaffar 2008 WILSON DISEASE (WD) PRESEN No
disease in resource Abuduxikuer 2014 Zine mono-therapy in pre-symi No
. o ) . . Adkar 2011 Clinical profile of Wilson's dise No
constrained settmg Identlfy + hlghllght + extract  Aggarwal 2017 s S AT
Aggarvial 2018 Complete neurologicalrecover Yes
values for aspects of interest ‘Aggarwal 2014 Anovel objective brain MRI as: No
Aggarwal 2009 Anovel global assessment scal No
0 Akil 1991 ‘The psychiatric presentations ¢ No
Fas 2015 Prospective pilo study of a sin No
38 Bega 3 Aam 2018 Hepatic encephalopathy and b No
30 Bega |4 /Alam 2017 Predicting “poor outcome” in (No.
e e v | e 40 Behairy > Alem 2014 Low slbumin and high alanine (No
41 |Beinhardgf Alam
42 | Beinhard] 7 Albrecht 1 = 2 B ifferential Diagnoses Bl common Misdiagnoses [l Timing of Dia
4 bellory |8 /AvHilow ) B 2011 Phenotypic and genetic charac No NR
2 Berengief 9 Altraif 3 |Abdelghaffar 2008 WILSON DISEASE (WD) PRESEN No NR NR NR NR NR
Bl Antaskckowaisal ¢ vt 200 ine mono-therapy i pre-symi No I N R R N
v et 5 Ador 2011 Clica profle of Wison'sdise No o e N e N
ol YO = - ~ 6 | Aggarwal 2017 Neurological worsening in pati No NR NR NR NR NR
47 [Bogdanclf [Avaf . e 2016 Complee neurologicl recovei o o o N o e
48 Bonne-Tel3 Arat 8 |Aggarwal 2014 Anovel objective brain MRI as:Yes MRI Assessment Sale;ters 1- NR R R NR
49 grewer 4 |Arima | o reserva 2009 Anove foba assessment scal No o o N N N
— 0 Biewer U5 anon TR B B o i =
st [arewer f5 |amon ) 2015 Prospective ilt study ofasin No NR e N R o
52 rewer W7 ackari 2018 Sarc i score: best predictor No N e N R e
53 Brewer B ackari ) 2018 Hepatic encephalopathy and b No NR NR NR NR NR
PDF j ki P TS . " - B o
: 1 2014 Low albumi and igh alanine 10 e N N e N
Read the b i 1 s s i B e i i
1 H wan 2012 Retinal Neurodegeneration in ' No NR NR NR NR NR
Article 2 article in 2 Bacg | 2012 LONG TERM OUTCOMES OF L No NR e R R N
detail 3 Exfch‘ . | 19 | Altraif 2012 Presentation, diagnosis and ou No NR NR NR NR NR
« . 4 Balakrishnan 20 AncaakKovlska 2018 Gastroscopy idines n Wison No NR N R R N
‘A genetic study of S Fi " " . " "
- o A f 5 Bayram 22 et 2013 REGIONAL MYOCARDIAL FUNCNo N N R R N
Wilson’s disease in & I . e oo e dspersionis rolonedo " " " " p
p ! | 24 v 1977 Prognossof Wikon'sdisease i No NR e R R N
the United Kingdom” 3 15 o 201 Uit canslantatin for chidr o i i o i i
9 Bega 26 |Amon 2007 Wilson disease in children: SeriNo. NR NR NR NR NR
o/ Behairy B 208 Copper and molybdate metabi No o o N N o
1 Beinhardt 28 skar 2003 e N e R R N
2 Beinhardt 3 29 Asonuma 1999 Living related liver ransplantat No N R NR NR R
3 ellary i 2006 Enthrocyte metabolism and aiNo I N R N N
[+ [ ) 2015 Zinc therapy reverses neuradetNo N R R NR NR
& 2015 ANationwide,population-basc o N R R R N
. I 2002 Wison's disease: Follow-up st No R NR N e e
Identify + highlight + extract 20 taton analyis of North ndNo N e N R I
X 2002 Agenetic study of Wion's dis o N N N N N
values for aspects of interest 2016 S ) i e NR R R R NR
208 Outcomes o er transplantat o R o N R e
2007 WTXi01 novel copper modu No e e R R e
2007 ficacy and safety of 2 novel o o e N N N
+ 2016 Transient elastography compaiNo R R R R NR
20 Long erm Outcomes of Patier o e e N R N
2002 T Tl e R N N N
1995 Liver ransplantion for Wilko No o o N e e
2007 ignificant herogeneiy i the o NR e R R N
206 Analysing th lnca rof an o o N& NR N N
2018 High hepatic macrophage activ No NR NR NR NR NR
2018 Peculriesof associations b Yes o e N R e
19% e R AR N N R R N
. 2008 Tetrathiomolybdate versus trie No NR NR NR NR NR
. 50 Brewer 2006 Treatment of Wison sease w o I N R R N
. 51 rewer 2003 Treatment of Wison discase o e e N e e
. G 2001 T e N N N N N
53 Brewer 2000 Treatment of Wison' disease No o o N e e
54 Biewer T o N e R R N
55 Brewer 199 Treatment o Wison disease w o o e N N N
56 Brewer 1990 Trcaiment of Wison'sdiscase No o o N N N

+ 724 other articles
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Can We Automate Parts of Data Extraction?

-
I —~= '
I SE |
|
I Identified :
I Literature I
|
.t —{=] =
I =|=
| Se23 I
7 I NLP Model(s) Database
[ E with extracted
[ N I values
I Extraction |
I Criteria [
—————————— - |
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Overview of Current Research

To date there are no comprehensive, suitable and intuitive solutions for automated data
extraction of healthcare-related information from pooled research resources.

= Kiritchenko et al. developed ExaCT, tool that assists users with locating and extracting key trial
characteristics such as eligibility criteria, sample size, drug dosage, and primary outcomes from full-text

journal articles.?

= Weiet al. developed deep learning approaches for medication and adverse drug event extraction from

clinical text (2019).2

= Basu et al. proposed a novel framework to expedite systematic reviews by automatically building
information extraction training corpora (2019).3

E There is other promising research on the horizon, but each addresses a different aspect of the

i data extraction process.

* .

Al N

GENESIS RESEARCH

Researchers in Denmark compared results of text mining full-text articles versus only their
abstracts. Results indicated mining full-text articles consistently outperformed using
abstracts only. While the study demonstrated the usefulness of mining different corpora, the
Named Recognition Model depended heavily on the dictionaries and stop word lists and was
very sensitive to ambiguous words.*

The non-profit eLife Sciences is exploring whether computer vision can be used to provide a
high-accuracy method to convert PDF to XML in order to overcome the limitations of
unstructured text in PDFs.>

NotesAid is a tool developed to assist patients in understanding their medical health records
and physician notes through the use of NLP to link medical terms to lay definitions.®
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Overview of Our Approach

Development Phase

Repeat for
each aspect

—— DATA PREPARATION ———eo

Selection of
sample articles

v
&———— MODEL DEVELOPMENT —eo
PDF2TEXT Training - Testing —> Tuning
A |

Word vector
tokenization

Use Phase

The rest of

d if Run Validate literature

ldentity PDF2Text through {A Get DB random reven.

articles models manually (synthc—f’sis,
analysis,
report, etc.)

No training needed!
GENESIS RESEARCH ® STEVENS husee 9

School of Business




Neural Few Shot Learning Model

= Background of Few Shot Learning

o Deep learning models usually require sufficient high-quality data to achieve good performance
o Howeuver, it is expensive, and sometimes unrealistic, to obtain sufficient data
o Few-shot learning discovers patterns in such challenging scenarios where data is limited

= Each class has a prototype representation, which is learned from labeled samples
= Train a neural network to differentiate the prototype representations of classes

= Given a test sample and support sets (i.e. labeled samples)
o Use a convolutional neural network (CNN) to extract features (i.e. words or phrases)
o Calculate the distance between the test sample and each support set
o Compute the weight of each sample in support sets based on the distance
o Produce the prediction as the sum of weights in each class

Support Set :

F - N-way, K-shot Learning Model
* n-way: # of classes

? - * k-shot: # of samples in each

Test I'FI-FIE o : O E 0.2 support set, k usually is

Sample Prediction small (eg < 20)

0.8

Support Set

Distance

Representation

.
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Model Design

Objective: Identify sentences containing aspects of interest (i.e. classes) in research literature
Perspective Study Design Data Source ...
Country Study Period Sample Size

=  Preprocessing: each sentence in a research article is tokenized into words, and words are mapped to pre-trained
Glove word vectors in order to capture meaning

=  (Classes are not mutually exclusive. A sentence may describe multiple aspects
=  One-vs-the-Rest approach: a binary model with two classes:
= Positive class: one target class (e.g. study design)
= Negative class: all the rest classes
=  So our model is 2-way k-shot learning, where k will be tuned, k=1, 2, ...
=  Each training sample is a 3-element tuple: (support set 1, support set 2, test sample), e.g.

Support Sets (Training Dataset) Test Sample (Testing Dataset)

Positive Class 21
Sentences randomly sampled 2
from Study Design class Sk S, randomly sampled from

either Study Design or any of

S1(Study Period)  the rest classes

Negative Cl
egative Class 5 (G

Sentences randomly sampled
from the rest of classes

gk (Sample Size)

b 11
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Model Performance

=  Qur model is 2-way, k-shot learning, k=2, 3, ...

= Model training and validation:
* ~40 labeled samples for each class, 2/3 (~27) for training, the rest for testing
* The best k varies by model

* Study Period has high accuracy, but Data Source and Sample Size are relatively difficult to
identify

- e.g. The study observation period was from 2000 to 2016 - Study period
- Data Source examples

* ...can be found at the national institutes of health clinical trials registry ...

... hospitalization data were verified by linking the encrypted personal identification number ...

100 4
>
a
e B
=
a
= —— Country
Data Source
= - Perspective
- Sample Size
%1 —— Study Design
—— Study Period
75 -
70 -
2 3 4 5 6 1 8 9 10
k_shot
v 12
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Model Analysis

=  Performance is reasonably good considering small sample size

= Capturing semantics instead of just keyword matching
* e.g. Cross sectional retrospective study was done = Perspective
* e.g....analysis of an ongoing real-life study in CNB = Perspective

= Multiple-aspect detection: from a single sentence, the model can extract information relevant to
multiple aspects

» e.g. This is retrospective analysis of patients ... Paulbrousse Hospital Villejuif France -
Perspective, Country

= However, there are a few challenges:
* Overfitting due to small sample set
* A sentence with unseen patterns can be easily misidentified, due to equal distance to both
support sets

- e.g. Poster presentations s630 journal of hepatology 2018 vol. = mislabeled as Study Design, Data
Source

e Asentence alone may not have the right context to make prediction

- e.g. Thirty four patients (32%) were transplanted at mean age of years. = labeled as Sample size;
however, we need to identify the total WD sample size

@ STEVENS 13
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Future Work

=  Model testing and improvement
o Continuously testing our model with a wide variety of articles

o Improve the model to be more robust
* Regularization to overcome overfitting
* How to deal with unseen patterns

o Incorporate broader context of each sentence into learning

= Generate summary reports based on identified aspects

o Extract specific aspect values from identified sentences: e.g. sample size, study
period

o Provide summary statistics
= Transfer learning: apply the model to different literature domains

= |mplement the entire machine learning pipeline

@ STEVENS 14
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The Brave Team

A lot of hard work done behind the scenes by an awesome team...

CHEN LIAO

YU HONG

... and they all are current or former Stevens students!

4

Business vector created by coolvector
https://www.freepik.com/free-photos-vectors/business
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