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Systematic reviews: Artificial intelligence helps?

 Humansdoit alone Dual
independent screening, with
discrepancies adjudicated by a
third reviewer (typical)

*  Human and machine work in
parallel One human screens,
and one Gen Al screens
(today’s focus)

* Human and machine work
together Human trains Al/ML,
which helps human screen
faster (emerging/ongoing)

* Machinesdo it alone Two
different Al conduct screening
(soon?)

Figure taken from Mosqueira-Rey et
al. 2022.
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Systematic reviews: Artificial intelligence helps!
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Figure taken from Kebede et al., 2022.



Human and AlI/ML working together: An example

The human decides which articles to accept, the Al (e.g., ASReview LAB) only sorts the order in which they are reviewed

2 minuteintro
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Figure taken from https://asreview.nl/blog/active-learning-explained/

Machine selects most interesting
record for the annotator to see




Clinical Infectious Diseases FETINCQ
Human and wIDSA

Machine Integration of FDG-PET/CT in the Diagnostic Workup
workin g in for Staphylococcus aureus‘ Bacteremia: A Prospective
Interventional Matched-cohort Study

p a ra l l e l : Nesrin Ghanem-Zoubi,'** 0lga Kagna,** Jawad Abu-Elhija,* Mona Mustafa-Hellou,* Majd Qasum,” Zohar Keidar,** and Mical Paul'?

'Infectious Diseases Institute, Ramham Health Care Campus, Haifa, lsragl, “The Ruth and Bruce Rappaport Faculty of Medicing, Technion, Israel Institute of Technology, Haifa, Isragl, “Departmant
of Nuclear Medicine, Rambam Health Care Campus, Haifa, Israel, *internal Medicine Department E, Rambam Heaith Care Campus, Haifa, Israel, and internal Medicine Department D, Rambam
Health Care Campus, Haifa, lsrael

E X a m p l e 1 Background. Staphylococcus aureus bacteremia (SAB) is uniquely characterized by focal pyogenic complications that might not

be apparent clinically. We investigated the benefit of adding fluorodeoxyglucose—positron emission tomography/computed tomog-
raphy (FDG-PET/CT) in the workup of patients with SAB.

G h anem -ZO u bl eta l.’ 2020 ) ."rfe’ﬂif‘i'ds._ In Ia mat-:.hed‘—cohort study pa_atiems With‘ SAB ( intenfen_ttox? gmup)l \r\:rere prospectively recruited to m.ldergo FDG-PET/CT
7-14 days after diagnosis. Treatment was directed by FDG-PET/CT findings. Clinical outcomes were compared with a control group of
patients with SAB who had not undergone FDG-PET/CT, matched by age, Charlson score, methicillin susceptibility, and survival duration
to FDG-PET/CT. The primary outcome was 90-day mortality. Residual confounding was controlled through regression analyses.




Today’s Workshop: Al-Led Approaches: Extraction

 Step 1: Please navigate to the following link: https://claude.ai

% Good afternoon, tom

‘How can Claude help you today?

Claude 3.5 Sonnet

Get started with an example below ¢ Add content

These exercises can also be tried with ChatGPT at https://openai.com/chatgpt/




Human and machine working in parallel : Extraction

@ Please provide in a table the following information from this article. The table should have

P lease p rovid e i na ta b le the fo“owi N g i nfo rm atio N two columns, with the elements in the first column being the list of elements | provide here,

and the second column being the corresponding data as found in the article. Here is the list:

fro m th is a rti C le. T h e ta b le S h 0 u ld h ave tWO lau:horsl., y:ar o:hpublication, s;nlpiehsi'ze, study design, average age,dpe:eptt:f sz;mple ttl?at
IS Temaie; now € presence oT stapnylococcus aureus was measured, wnen e observation
colum ns, with the elements in the first column period began and ended, the reported effect of FDG-PET/CT on mortality, inclusion criteria,

and exclusion criteria.

being the list of elements | provide here, and the
Second Colu m n belng the CO rres pondlng data as Here's the table with the requested information from the article:
found in the article. Here is the list: authors,year ™™™ ostatom A

Authors Nesrin Ghanem-Zoubi, Olga Kagna, Jaw:
of publication, sample size, study design, Year of publication 2021
o o o o o o o Sample size 302 (151 in intervention grou , 151 in con
inclusion criteria, and exclusion criteria, average oty s rospective, hmention oot e
age, pe rcent Of Sample that is female, hOW the Average age Intervention group: 60.19 +16.07 years;
Percent of sample that is fernale Intervention group: 28.5%; Control grou

presence Ofstaphy[OCOCCUS aureus WGS measured, How the presence of staphylococcus aureus was measured | At least 1 positive blood culture in monot
Wh en the Obser‘/a tion periOd began and ended, the When the observation period began and enc:fed Began: First p(lxsitive blood c.u\ture; Ende

Reported effect of FDG-PET/CT on mortality 90-day mortality: Intervention group 13.
reported effect OfFDG—PET/CT on mortal’ty. Inclusion criteria Adult patients (age >18 years old) with S

Exclusion criteria Pregnancy and patients with survival exj

4

Prompt adapted from Alshami et al., 2023



Human and machine working in parallel: FT Review

» P- patients with Staphylococcus aureus
@ | want you to indicate whether the attached study would be included in a systematic review
. . on the effect of FDG-PET/CT on mortality among patients with Staphylococcus aureus. But
° - -
I I ma gl ng Wlth FDG P ET/CT first, give me the definition you are going to use for each of the above.
* C-none
To determine if this study would be included in a systematic review on the effect of FDG-
PET/CT on mortality among patients with Staphylococcus aureus bacteremia, I'll use the
°

O- mortality

following definitions:

1. FDG-PET/CT: Fluorodeoxyglucose-positron emission tomography/computed
tomography, an imaging modality used to detect areas of infection or inflammation

| . d . h h h h d d in the body.
wa nt yo u to In |Cate w et er t € atta che St u y 2. Mortality: Death rate or number of deaths among the study population, typically

wou ld be | NC l u d Ed | Nna Syste m atl C reVleW on th e measured within a specific timeframe (e.g., 30-day, 90-day, or 6-month mortality).

effect Of F D G - P ET / CT onh mo rt a l|ty amon g p atle n ts 3. Staphylococcus aureus bacteremia: A bloodstream infection caused by the bacteria
. . . Staphylococcus aureus, confirmed by positive blood cultures.

with Staphylococcus aureus. But first, give me the

definition you are going to use for each of the

above.

Based on these definitions, this study would be included in a systematic review on the

Prompt adapted from Alshami et al., 2023



Human and machine working in parallel : Screening

e Now | want to know to what degree the results from this study might be compromised by

C P_ patients With Sta phylococcus a u reus immortal time bias. But first, give me the definition you are going to use.

Edit

° ] L] h To assess the potential for immortal time bias in this study, I'll use the following
I_ Illlaglng Wlt FDG_PET/CT definition:

Immortal time bias: A form of selection bias that occuirs in observational studies when a
period of follow-up time is incorrectly assigned to the exposure group, during which the

b C = n O n e outcome of interest (in this case, death) cannot occur. This "immortal time" is the period
between cohort entry and the start of exposure, during which subjects must have survived
to be classified in the exposed grotip.

.
o O = I I l O rt a l I ty Based on this definition, there is a significant potential for immortal time bias in this
study:
1. Time to FDG-PET/CT: The FDG-PET/CT was performed at a median of 11 days

[ T_ O bse rva ti O n p e ri o d S a C rOSS g ro u ps b eg u n a t (interquartile range 8-13 days) after the first positive blood culture. This creates a

period of "immortal time" for the intervention group, as patients had to survive long

the Sa me ti me to p revent i m mo rta l ti me bias enough to undergo the FDG-PET/CT scan.

. Matching criteria: The control group was matched based on survival "at least for the

IS}

same number of days as the number of days from the first positive bloed culture and
the day the FDG-PET/CT was performed among cases." This matching attempts to
mitigate immortal time bias but may not completely eliminate it.

w

. Exclusion of early deaths: Patients with "survival expectation of less than 1 week"
were excluded from the study. This could disproportionately affect the control group,

N OW I W a n t to k n OW to W h a t d e g re e t h e res u lts as these patients would not have survived long enough to undergo FDG-PET/CT if

they had been in the intervention group.

fro m t h i S St u d y m i g h t b e C 0 m p ro m ised by 4. Selection bias: The study mentions that FDG-PET/CT was performed in some

patients as part of clinical decision-making. This suggests that clinicians may have

i m m O rta l ti m e b i a S . B u t fi rst, give m e th e selected patients they believed would benefit from the scan, potentially introducing

additional bias.
« e e .
d efl n Itl 0 n yo u a re go I n g to u Se 5. Mortality outcomes: The study reports on 30-day, 90-day, and 6-month mortality.
.
The immortal time bias is likely to have the greatest impact on short-term mortality

measures.

The degree to which these results are compromised by immortal time bias is substantial.
. While the authors attempted to address this issue through matching, the inherent design
P ro m pt a d a pt e d fro m A l S h a m l et a l *) 2 O 2 3 of the study makes it difficult to completely eliminate this bias. The observed mortality
benefit associated with FDG-PET/CT may be partly due to this bias rather than a true
treatment effect.



Example 1 Discussion

* What did you like/dislike about the Al’s
performance?

* What did you like/dislike about the exercise?

* Would you describe this approach as faster,
slower, or about the same as conducting the
steps without Al assistance?

* Would you describe this screening and data
extraction with Al assistance as difficult?

* Under what conditions might you expect to get
better or worse results from Al assistance?




Human and Machine working in
parallel: Example 2

This time you may choose which article to present to the Al.
Please go to the internet, pull up a familiar open-access
empirical study, and download the PDF version. You will share
it with the Al during this next exercise.




Human and machine working in parallel : Extraction

Please provide in a table the following information ¢ Notice how Claude is extracting your data, and
from this article. The table should have two see if you can improve its performance by
columns, with the elements in the first column clarifying any misunderstandings.

being the list of elements | provide here,and the
second column being the corresponding data as
found in the article. Here is the list: authors, year

of publication, sample size, study design, average

Other elements to extract can be added if you
wish. Feel free to adapt the prompt and see
how Claude performs.

age, percent ofsamp[e that is female, how the * Sometimes an additional helpfulcommand is
presence of [variable] was measured, when the “Add a third column to the table you just made
observation period began and ended, the whichincludes the page number and first 5
reported effect of [treatment] on mortality, words of the paragraph or table where this

. . . . . . . = a »
inclusion criteria, and exclusion criteria. information was found.



Human and machine working in parallel : Screening

| want you to indicate whether the attached study <« Pay attention to how Claude is defining your
would be included in a systematic review on the PICO elements, and clarify for it any

effect of [Intervention] compared to [Comparator] misunderstandings.

on [Outcome] among [Population]. But first, give
me the definition you are going to use for each of
the above.

« Timing, study design, other criteria can be
added if you wish. Feel free to adapt the prompt
and see if Claude’s response changes.

» Sometimes an additional helpful command is
“Tell me what text in the manuscript you are
using to make this decision. Include in your
response where it is located. Include page
number.”



Example 2 Discussion

* How did the Al perform on this second article?

* If it performed differently, why do you think this
might be?

» What modifications did you or could you make
to the prompt to help improve the Al’s
performance?




Overall Discussion

USsli

Global Evidence Summit Evidencesbased quatity

How likely are you to promote the use of Al in your area?
How central a role could Al play in the SR process?

Under what conditions might Al performance vary?

What additional work is needed in this area?

What other changes might Al incorporation requlre” «ﬁ?
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