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INTRODUCTION METHOD

Osteogenesis imperfecta (Ol)
Systematic review and random-effects meta-analysis of trials on denosumab,

© o Duesdene » Rare genetic disorder . . . .
J setrusumab, teriparatide, and fresolimumab in Ol.

» Standard of care: bisphosphonates . . . .
PROSP Primary outcomes: change (%) in areal bone mineral density (aBMD); fracture
Incidence,; safety profiles.

» Emerging therapies: biologics (mechanism-targeted,
ewf:len.ce fragmented) _ _ Al-assisted workflow: GPT-40 (2024-08-06 API) assisted title/abstract screening
Objective: To systematically evaluate the effectiveness and risk-of-bias appraisal using rule-based prompts.

and safety of biologics in Ol using artificial intelligence

(Al)-assisted evidence synthesis Performance validation: Compared Al to human using sensitivity, specificity, and

weighted Cohen’s kappa.

Fractures - T fragility

RESULTS

> Al showed high sensitivity in abstract (96.8%) and full-text screening (90.9%), cut screening Biologics on lumbar aBMD change (%) in Ol ?vhihltd :venht Overall pooled
eig eight e V

time by over 95%, and was ~100 times faster per article than humans. Study TE SE(TE) % Change lumbar spine aBMD ~ 95%~Cl (common) (random) y _
» Agreement with humans in quality assessment was substantial (kappa = 0.806). Denosumab at M1z - g]gin[odll Zergnnge]-

Heike Hoyer—-Kuhn et al 0.1900 0.0612 b 0.19 [0.07; 0.31] 21.6%

Comparative PRISMA flow diagram of Al-assisted and Manual Screening g o0 00473 e 02 2005 26 4%

> Common effect model D 0.25 [0.19; 0.32] e Stron ger.
[ Flow chart of GPT-40’s screening process [ Flow chart of Manual screening process Random effects model ’ 0.25 [0.18; 0.32] . 65.5% Den osum ab .

Heterogeneity: /2 = 0%, ©° = 0.0002, p = 0.4117
0.25 [0.19, 0.32]

A

Setrusumab at M6

D ' L [y (aisman (RELIRE Gottesman et al 0.1280 0.0250 s 0.13 [0.08;0.18]  64.3%  34.5%
(n=548) (n=548) L ;

L o .
Deduplication Common effect model > 0.17 [0.13; 0.21]  100.0% Weaker:

. Deduplication ' . - .
((1‘25130111_13“? and manual (Automatic and manual deduplication Random effects model —— 0.21 [0.12; 0.29] . 100.0% S etr usum ab -
plication using using Endnote) I I I I

P * (0=286) 0 01 02 03 04 +0.13 [0.08, 0.18]

Initial screening by abstract and title

(n=262): ol Smeﬂjﬂ%n‘;gggimt and title Heterogeneity: /2 = 72.2%, 1 = 0.0046, p = 0.0128
Yes (n=39) 231 of records excluded: Test for subgroup differences (common effect): xf =9.03,df =1 (p = 0.0027)

Maybe (n=47) Not clinical trials (e.g., reviews, case . C2 - -
No (n=176) : series, retrospective studies) (n=168); Test for subgroup differences (random effects): y; = 8.50, df = 1 (p = 0.0036)

Full-text unavailable Animal mf:)dels (n=5 9_);
(n=14) Inappropriate population (n=2);
* Incorrect intervention (n=1);

v Unavailable study data (n=1)

il e il e R kg Tl e e o Biologics on lumbar aBMD change (%) in Ol adults

(n=72) (n=31) 20 of full-text articles excluded,

Full text unavailable (n=2); Weight Weight o Ove ral I pOO I ed

Trials with no results posted (n=9); Study TE SE(TE) % Change lumbar spine aBMD 95%-Cl (common) (random) mean d Iﬁ: erence:
v v (aBMD) (n=5); '

Missing areal bone mineral density
Studies included in systematic review Studies included in systematic review Duplicates from identical trials (n=4) Denosumab at M12 i O O 6 [O O 5 O 08]
(n=43) (0=11) Lin, Xiaoyun et al 0.0434 0.0140 : 0.04 [0.02;0.07] !

24 of full-text articles
excluded:
No (n=24)

Not eligible for meta-analysis,

included in narrative review (n=6) Teriparatide at M18

—— _ Orwoll et al 0.0610 0.0100 0.06 [0.04;0.08] Strongest:
LT R REUT s R D. Gatti et al 0.0350 0.0280 — 0.04 [-0.02; 0.09] Setrusumab =

- ) Common effect model | 0.06 [0.04; 0.08]
i Random effects model ! 0.06 [0.04; 0.08] . . ] ]
Quality assessment results of human and GPT-based tools Heterogenely: 1= 0%, =0, p = 0.3819 0.0910.06,0.12]

Included

Study Liu et al Hoyer-Kuhn et al Lin et al Amgen Inc Rehberg et al Orwoll et al Gatti et al Glorieux et al Gottesman et al Setrusumab at M6 ) We ak es t .

Glorieux, Francis H et al 0.0938 0.0147 ) 0.09 [0.06; 0.12] 22.0%

Five Domains  Questions Human Al Human Human Human Human Al Human Human Human 3 —
L1 ¥ Y v % Common effect model 0.06 [0.05;0.08] 100.0% D enosum a.b

Y ;
— - b e e . Random effects model 0.06 [0.04; 0.09] : .|.OO4 [002’ 007]
1.3 ¥ ¥ ¥ NI 0003 009 0.15
N
N

Heterogeneity: /2 = 59.4%, ™ = 0.0004, p = 0.0607
Test for subgroup differences (common effect): x§ =6.62, df =2 (p = 0.0366)
Test for subgroup differences (random effects): xg =6.62,df =2 (p = 0.0366)

2.1 X Y Y

2.2 X ¥ X

2.3 N N N NA
24 NA NA NA NA NA NA NA NA . . .
- iy o o G o i Al performance in literature Screening
2.6 Y X X Y X Y Y ¥

2.7 NA NA NA NA NA NA NA NA

3.1 PY Y PN Y N Y Y PY .. Estimated time
cre s e Screening time
Missing 3.2 NA NA PY NA N NA NA NA Document Sensitivity Specificity for manual

seconds/paper, )
outcome* 33 NA NA NA NA N NA NA NA type (TP/[TP+FN]) (TN/[TN+FP]) ( Pap screening

mean t SD) .

3.4 NA NA  Na NA NA NA NA Positive Negative  Total (minutes/paper)
41 N N N N N N

42 N N N N N N

x x . ¥ X L Positive 30

PY PN PN PY PN PY

PY NA  NA PY NA PY

Y  PY Y Y Y
N N N N N
N N N N N

2
N

Measurement™ 4.3
4.4

4.5

5.1

Selection * 5.2
53

Title
& 96.8% 75.8% 3.50+0.14

NI |
Abstract Negative
PN

PN

Z Z <2 2 2
2 2 2 Z i ed

GPT- Total 31

Overall study
40

risk of bias Some High 4 Low Some High Low Low Some Low High High Some High Some Low Some Some Positive 10

Cohen’s weighted K
0.779 (0.562, 0.662 (0.357, 0.765 (0.519, 0.702 (0.374. 0.763 (0.483, 0.692 (0.399, 0.677 (0.419, 0.562 (0.171, 0.912 (0.805, 84.9% 9.67+1.85

95% .
G3ED 0.996) 0.967) 1.011) 1.030) 1.043) 0.986) 0.935) 0.953) 1.019) Negative 213 214

Weighted overall K 0.806 (0.734,
(95%CI) 0.879)

Note*: Assignment: effect of assignment to intervention; Missing data: missing outcome data; Measurement: measurement of the outcome; Selection: Abbreviations: TP, true positive; FN, false negative; TN, false negative; FP, false positive
selection of the reported result.

Total 11 251 262
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» GPT-40 enhances evidence synthesis by increasing screening efficiency and improving guality assessment, providing a » Contact person: Xue LI
scalable way to reduce manual workload; human oversight remains crucial for tasks that require contextual understanding and (sxueli@hku.hk)

clinical reasoning. > LinkedIn: Shirley, Xue LI
» Denosumab and setrusumab effectively improve lumbar spine aBMD in Ol, but current evidence does not confirm a reduction in
fracture risk with biologics.
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