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Part 1. LLM X}52t 7tsd ARSI 0

Systematic Review of LLM Automation Potential Across 8 SR Stages
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HAX 2¢10% 8 stages: Al/LLM 7|0 7}sA (1)

QA . MM T of 9t H AR HEst £9| PICO (Patient/Population, Intervention, Comparison, Outcome) 11X &2
710f: & B¢ 242 Sot HE 7S A et

M
ALO]: EFE 80| FH, RALERE A2l MAl, PICO 7=3} 0t &4 7}

or

[=]
CO|E{H[O] A 2! ZMAI MA| FEZE 0] (0f: MeSH (EZ 2|8t Z=H|0{ H|#|)) 2t S2l0] HtH
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AI/LLM 7|0f: ZAM 230l Z=2 X5 AE U H|A

AI/ZZ77 0f: DOI/PMID, |5, XX} 0fE XtSSt, OHoHSt A2l &2 EA|

4. I-"E x; kl%

Zot/A Q| 7120 wE 1kt 232 T

AI/LLM 7|0: ZBH/R|e| 7|Z 8t = 1xt Md 153t

Al/Z=% 0f: DOI/PMID, A5, XXt 0§E XHS3t, ofjolieh Alz| S EA|SH] HE X2
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Stage 2. ZAM M= £E(1)
- De Cassai A, et al. (2025)
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e "Provide a search string for the paper titled '[SR ®|5]"" 1. Step1: PICO Z2||QI{3 155

2. Step 2: HAMo| MM
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e "Provide another string" o

oz
i
rfu
am
(1}l

o x FILX|E =Sk H2 3. Step 3:4H= M
olH} A| =Hoj|ot o|=
o x Udl Al 50Tt o= o Cochrane Handbook = =4
OXIo|X™ 7|2 [}
o x BXQIN 7|9 E HA o ZH7|HtZM ®EF x| XS}
o x AU YTM LS
H = .
. x T2 XA Ojut 4HE S3:

e v HAEoO|R AxHE H2
. v 2N EEII0|SLRl Z4
. v HE MK HE YN

o v ESYHLL MY

A

):



o GMof (IZtHETH 65
Meta-Analysis Librarian 24
ChatGPT 40 6
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H HMo] (A HETN):
65% St (IQR: 43-81%). SHIX f2ld 7|8t (24 (p=0.001).

Meta-Analysis Librarian:
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Stage 4/5. H|=-Z=&, HE ME(1)

- Cao etal. (2025)

Stage 4: Abstract Screening Stage 5: Full-text Screening
e IEIE: Abstract ScreenPrompt e IEIE:|SO-ScreenPrompt
o QIZLE:97.7% (86.7-100%) o BIZET:96.5% (89.7-100%)
e EO0|k:85.2% (68.3-95.9%) e E50|X:91.2% (80.7-100%)
o HIAE: 48,4257l Q&% o HIAE:12,6907 &

§ HE2HZ: XE HH90%V, M2 M'H 98%V
I A[ZEEES: 83A|1ZF 5 24|72 O|LH B
|| I-Ex-||g|%7l-)k

E M4:12.57 »> 0.574
EE— M. 5 571 > 07|



St 85 T U AT M HAEZ vs H
XE Zero-shot
palbd 49.0%
ol 97.9%
HEZ A< 12.57H
"o A

*2= PMC HE2 "It Jts

Dd MsHu
Y GPT-4 variants: 93-95% (X1 M%)

% GeminiPro: 67-77% (57t d5)

stage'dl A2 XE HE}

Strategy 1: & A32|'d (271X E£)

Path A: "=& HEX}"
Iz Y = o AhSst

Path B: "AlH A3z2|d" (AIF)
2HO| Q17 HE H Al HEZ
A3E|d 2 66-95% ZA

=2t o %| A3} (0.57H)

0l X2 A38]Y:
=A| AR HE It

97.7% LT 90% H|E Az =1t 7|cH

|< S H|1)(Cao et al. (2025))

Abstract SP Zero-shot ISO-SP
97.7% |1l 491% 96.5% |1l
85.2% 97.5% 91.2%
0.574 5.57H 07H
A 7.56%* 7.56%*

¥ Claude-3.5-Sonnet: 93-94% (GPT-42} §AH

"\ GPT-3.5: 69-78% (KAM5)

Strategy 2: M2 A32|d (H|$HE X L)
b AT

PR HEHZ7.56% 75

H|O| &/X=3 EX| Z=H

B|lAA I8 SIQT0] ufat 1H AR M TR



Stage 4/5. }|5-X 8, M2 ME(3)

OIEOE AlIX|L|0{Z! 6THA| HHE It (Cao et al. (2025))

Stage 1) Zero-shot Stage 2) Few-shot
30% RIAE & 2paZ oAl =7t
7|2 XAAFE R H[S s 74 HeHy
Stage 3) Zero-shot CoT Stage 4) Framework CoT
74.5% RIZE By 86.5% TIZT By
"EHAE At XA 227} FESHE 2 maelela XHE
Stage 5) ScreenPrompt Stage 6) Abstract ScreenPrompt
89% TlHE &Y 94.5% QIZ T, 94% 0|
SRSH HAIH g x5 S X|HE F7t
[ Sa Q4

v SREH 0= 3}

v Zg/H|Q| 7|=E HAE =2
v BEMA| X el (inclusive) 2%
v =5 7tdd n2{5t HEt H=Z



Stage 6. X}=& =ZE(1)

HEH 1tz =22 Z8H Khan et al. (2025) HME T2
o 7ME L= EAHOICHA (IHE 2 R) Title: Collaborative LLMs for Automated Data Extraction
e FTZTEEQEE: AN 50% 99 Authors: Khan, Ayub, Riaz et al.
. =SH|2 (ATC AX Ty g2z Institution: Mayo Clinic, ASU
Dataset: 1071 LAAIE, 227 ETH=E, 2371 Hy 24
o Living SR fX|Q =8 HE 27t l N

0 CHALLM A2 I3 M 2-Reviewer 8§ LLM Y3A=ZE2L
== o— TIoo

e GPT-4-turbo + Claude-3-Opus &&
o AN HAN BHIH T=hA D

o UX|T W™WIt (Concordance) 5! uX} H|EE (Cross-critique) =2

o &zt ¢4 (Hallucination): 2-3% 2444
o MEYHB o2
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o Y



Stage 6. XI= F&(2)

Khan et al. (2025)
YA XIE F== QI EER

Collaborative LLM Data Extraction Pipeline

a2y

o

E
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£

o

R = HA &9

[0 ;| Key Performance Metrics

. YUXET HET:0.94
« ®Z{(Hallucination) &4 &: 0.25%
o =S2CHH|2:$3.40

o NE| Sk HAZt

0 "A|AH|EHIZS| 22 Zero-shot TS IE!"

D "X Wes| K|, YAE 0|2 YK

D "LLM 2+ A% e |2



Stage 6. X}= F&(3)

E=E LM T2l djet &= We (Khan et al. (2025))

Crl LLMT} A S HHSYE] LLM 28 H| 1 (Test Set, n=391)

Approach Accuracy Precision Recall F1Score Hallucination
GPT-4 alone 89% 98% 87% 92% 2.29%
Claude-3 alone 90% 94% 9% 92% 2.76%
¥ Concordant 94%* 100%* 92%* 96%* 0.25%
Discordant (GPT) MN% 54% 46% 50% 26.93%
Discordant (Claude) 50% 60% 72% 65% 41.00%
*p<0.05 vs £ LLM HZ2H
uk} gole| Fu} Ly A

Before Cross-Critique 87

After Cross-Critique 94

D 497l 22X = 257l(51%) L*|2 Het

1
120

AX| 25 94% Hatz

HIE =84

($3.40/paper + $2.06/critique)

2tzt(Hallucination) Z4

(2.5% - 0.25%)

He| dAIzt X2
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£(Khan et al. (2025))
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Stage 7. H|S&! {1&Ho}t

Huang et al. (2025), Lai et al. (2024) S H719| H|EZ! 2|8 (Risk of Bias 2)2 A5 Htst= BE /e
LLM MI23}tEl ZEZE(QA H4]) 2 Reviewer 2| B HEEZ(57-70%) % &4 (Cohen kappa) E4.
B A

S Al L HXL =7+

I Some Concerns

High Risk

¢ XS T ZH O|A (LLM £3] 29)

Reasoning: Randomization clearly described (v) / Double-blind design (v) / Outcome assessor not blinded (x) / Missing data <5% (v) = Overall judgment:
"Some Concerns"

O[2{¢t Wt ZEMA XSS, 7|1E At SA] | £ A2k gy

oA 7|12 Y MH(0]: 'Low risk?'e] 0|]) A58l 7|15 B



Stage 8. &1} gid-EH11(1)

Meta-AnalysisOlA] ChatGPT-402| H&X g 53 (Purewal et al. (2025))

A bl F
e Systematic Review At&2tQ| OFX|9} CHA|: Z3t Bf4 U HIEHEA
o S39lst Zof WE HEHEA 7|8 AT AR (Klasova et al., 2024)

e ChatGPT-402| C|0|E| & % forest plot ¥4 53 *|x HI}
It 1A

o S% ™I Xl0|(Pooled Mean Difference, MD) 5! 95% 12| LZHCI) Al A
&AM Z£HX|(Heterogeneity estimate, I* score) A=
o E}R H|F 2t(Tau-squared value, 1) A2t

e Forest plot 24

HIO|E EX

o X2 XI37|(Spinal Cord Stimulation) &5 57tX| Z1} X|&E (outcome)

o Z3 X|E: EHHADS-A), 22(BDI), HiH 7|5(GAF), A 2Z(SF-36
MCS), £5 I}Z3HPCS)

| EE: 8-2371 A7/5tel 2E

2 X
o 2N uid. 2iy o} DEl(Random-effects model)S A28t 58 21t £H

o AlEIO| Z|H 8ttt HIEFHE M (Human-executed meta-analysis)S 2 E ABNCH
E(gold standard) £ &H

[J Research Question

Can ChatGPT-40 accurately perform quantitative synthesis tasks
in systematic reviews?



Stage 8. 21} gd-E11(2)(Purewal et al. (2025))

| 45 &1t (57 Forest Plot 7| F)

XE Motz H| 1

Pooled MD 100% (4/5) 171 outcome: 0.01 X}0|
95% Cl 100% (5/5) ot UX|

1> Score 100% (5/5) 2HHE K|

T Value 40% (2/5) 0.01-0.05 H$| xto|
Forest Plot 100% (5/5) A2+ xto| gls

&4l 8kAH: Al + Human Collaboration

=

Al Computation Automated

T 4
P .

Verification

Collaborative
Refinement Human Oversight

(4

=8 4H

« Meta-analysis AlAH0l| A He| tot Metr =
o AT ZA S AIZHEY Tt

o Forest plote| 243t A|Z}H E&

1, SxH ohAIH
Tau-squared value2| O|A|$t 2UX]
8% Hloje Y 7t
MZ2 Hio[E{Alof i3t 71 AT ER
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Systematic Review of LLM Automation Potential Across 8 SR Stages



Part 3. NECA AI-SMART Project

Towards Al-Integrated Systematic Reviews for Evidence Acceleration



[ SMARTER FRAMEWORK:= NECA AI-SMART SR
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SR HZ%7| SHADY FXE /3t
SMARTER FRAMEWORK

Strategy Mapping - Automated Review - Tested Validation -
Evolutionary Refinement

S 74

o re
o
2 |x
Ohu
|H
Im
0%
ofm ot
?,'.
o o|>+
T
c
3
Q
=
O
=
o
3
o
[
=)
(=
(1)
=
Q
(2]
=,
(]
>
d
Q
<
(1)
3
>

wo HoJA
o

M40 O
¥ oe ol 0::

0x lot

=chs=t

(Human Validation & Accountability Layer): Al Z1}

oM gl AN st

]

oo o
1ot
om M m> oY

R

-
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3+1 Layer Collaborative Framework
for Al-Based Systematic Reviews

Human-Prompt Interaction Layer

» Formulate research questions
» Develop search strategies
« Establish inclusion/exclusion criteria

+
Automated Pipeline Layer

J

* Remove duplicates
» Screen titles and abstracts
 Extract and map data

2

Human Validation & Accountability Layer

 Review Al outputs
» Resolve boundary cases
 Ensure adherence to guidelines

.
+
Knowledge Accumulation Layer
* Store prompt templates
» Monitor pipeline perforrmance
9 » Update and refine models

-\

Feedback Loop



1L M2-OIEDE ASXI2X

=1 o
Human-Prompt Interaction Layer: ZI2t% Ef.7|5| A

ol

sl £4 zo=

o HTXIQ| QIX| 51t AI9] 210 24| 53 TH . PICOZZ 2xs

o QUZEO| &SE KA, AIS| FA|st — HEFH =EF = of: "M|2E S BXI0|A HIEEDIO| AEHT Sap=2"
o XA-mEY 2D S X5 XKt o HM HEFHA

- MeSH terms: "Diabetes Mellitus, Type 2"[MeSH]

- Boolean: (diabetes AND metformin AND cardiovascular)
o ES/HQ| 7|FE EQt A

- RCTZH £X7|7F 212708, Ho/et=20]| =2
° ]1||:|:|H =II '6'4k|

uolg 7|||:|_|'2§ E:'él'x—-ll %I’i."é! %:Hgl 7 %" > AKX} "stroke TEH 2HEFH L H| Q"

8y —

> Al: ZAMA 2K 5 3-53| dh2 x| X5}

o T7: Delgado-Chaves(2025) &7A eIzt ZA=o| HaMd 2 E

D SAl: QI7he wrsbdnt Bek F|Al. Al DA% £ 72 o], H7Rl| MA AL 52 THEL ofg
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tomated Pipeline Layer: CHZAZ|- 22X SHS

o« IDEIE 3I7|E ANAHSE Ol HWH X2| 7ts
« LangChain, Llamalndex, API, NLP, Vision Al S %[}l 7|& &8

o 2H: Guo et al.(2024) HFOM HEE 77.3%, HLUEZ 83%, M2 86% A,

XO AT

F2 & AN HE AL

o HM-Z=HH: 8AIZF - 15 (96% EI=K) o 47|DBSA| AMOZ % 2,847™ 4%

o XAZ2[d: 40A1ZF > 2A12F (95% EHR) -« DOI/H|= HES S3ll 1,923HC = YH|

o OIO|E 3=&: 60AIZt > 4A|2H (93% THE) e AlA32|Y: Include 156, Exclude 1,654™, Uncertain 113™
o MES ZW28FRR, p-value S 7LX3IEl Excel XHS == 2R

U
JO
0=
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)
10
=
=)
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re
A
1
o
e
OE
J+>
(143

“0|E 7|HeZ AM-ME-F= St IES WY 715"
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3.C1Zt 455

Human Validation & Accountability Layer: Z&-2Q| ZAS

=1,
ol

Al EAM

a0 =—|o

AIRHSE} 2o H20t HAE 2 &9

©F 9 MY B, YN EfThy S

W Aol 5l BT By

=71: Woelfle et al.(2024) &+, PRISMA 89-96%, AMSTAR 91-95% &
M

"0|§ 7| = HIEE 98 WL EX = Y 7"

0 dd: AlzS4-202h TeE et "HYo| £F Wojd" — X535t

I

HES T2 A 0fA|

Uncertain #|0|A XHHE
o Al TtCHOHOHT M3H &5 ZE

o 0l: "cardiovascular events"0| MACE

T3 of ol

EHE R

« ROB20E7 HE

J

o AlEQHEY 2 AZHAZ U +H
o Supplementary material (2% Xl=) 2

ol
—

&, A EfH U 225 MRo= Y

- SEABX 22 ukt A3

o YBXt 7 YX[E: Cohen's Kappa =
0.91

PRISMA £ FZ

e PRISMA 2774 &2 X3
o Al ZM M2t S2QKIE 51X H HE
X

2 M, AeH o] S oliAA
c
o



4. XA =HF

Knowledge Accumulation Layer: 25 &t& X

o =T med ZHO= X4 M
« SRZY FHOECIZ SRAME Zst

o X}7H7HM AJAH] (Self-improving system) 78

E: 2470 7|F M2t AR XHEY

Alsts 3g

K14 BO|E{IOIA 75
% oF HES HAECR 71
s10f FZ9 RO E 57

Z: 'elderly' 2F LAOZ Uncertain H|0|A 21% ZA
X

1= 'metformine’ Xt 27 HAHOZ IHHE 3.1% St

Zste e X 5
= s3N9 nEme gy Had £5E 20

PEoR =6 o 2|
RIS WS 2 45 2=
=7 48 JWOE Al BUS NEHOR

< TetEBtol s kst

SkA I- |E-

St& AIO|I2

BN e

LR IE 24: False Negative 871, False Positive 371 7|2
DEDE XIS A4l 3210 X712 M2 4.3% T4
AL 7| MF A7t 3Y > 4AI2H (87% EH)
L3 MEE I (Kappa) &4 0.78 > 0.9145

11

or mH D

0x

MY

5 g1} oAl

= A JHES: 47794
H 2% && DB: 3267

i1 &2| A2k 108AI1ZF > 18AIZH (83% LX)
@ H&x:0.78 - 0.91



NECA AI-SMART SR project 271

"Al + LA} = XFA|CH SR HZ"

OTEHES| X
D NECA AI-SMART Z2H|EO| 3| J}X|
NECA AI-SMART SR2 2025-2027'd £t 2 SMARTER Layer 7
Al= A+ 225 Stieicts FEa &7

ZE X8t U #E R VLS =T oY ==
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HAN 2811

NECA AI-SMART SR

AME Al 7|

(NECA) == ¥

=

NECA AI-SMART(NECA Systematic Meta-Analysis and Review Toolkit)= $t=EZ2H 7
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g
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od
nJ

o ZAM AR AR (LLM)S &S EE
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AU SChet

2l'd At
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NECA Al-SMART SR 47| 2%

01 02
P~ |
Layer 1: AlR-TEITE MSAEE @& Layer 2: X}=3} ofo|Z2l0l= 4
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