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[ Abstract] Methodological quality assessment is a pivotal link between primary studies and reliable
evidence-based practice, and an essential pathway for operationalizing the core principles of the Guide on
Methodological Standards in Pharmacoepidemiology (2nd edition). A prevalent challenge in practice, however,
is the conflation of appraising methodological robustness (risk of bias assessment) with verifying reporting
transparency (adherence to reporting guidelines). This paper systematically addresses this fundamental challenge,
beginning with a clear distinction between the essence and boundaries of these two concepts. On this basis, the
article provides a comprehensive review of mainstream quality assessment tools, covering the methodological
features and evolutionary trajectory of numerous instruments for interventional (e.g., RoB 2, ROBINS-I),
observational (e.g., NOS, the JBI/SIGN/NIH series), secondary (e.g., AMSTAR 2), and other specific types of
studies such as health economic evaluations. Furthermore, a complete case study is used to illustrate the practical
application of the ROBINS-I tool. The paper's central thesis advocates for an "appraisal-informed design"
philosophy, urging a conceptual shift from the retrospective critique of existing literature to the prospective
quality control of new research by internalizing appraisal standards as design principles, while also exploring
the emerging paradigm of artificial intelligence in assisting assessment. This paper provides a comprehensive
methodological reference for researchers and practitioners to prudently select appropriate assessment tools and

to conduct rigorous critical appraisals of pharmacoepidemiological evidence.

[Keywords ] Pharmacoepidemiology; Methodology; Guildelines; Quality assessment tools; Risk
of bias
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Figure 1. Overview of mainstream risk of bias assessment tools in pharmacoepidemiology research
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120025 F . WA E A AT REACIET A X, BRERAL BUSIN . RR
PP SRR RER | TRAE

20055 H: BESEEE . flFT . AR, ffEE, mRE . SRS . BHERY
SUUL H : IARRIE, BEFEXGATRAIA . 2e/A5 R IRAHG 540, 5t

VIR H - AR EORIE ., DRSS . HkbriE . ik . IR EERIATA, | Bt

& BEVISEHEENE . RUTAL AR

HEWTRIBESY  AXIS T HY LN
JrBRPESE
JBIAS W i A 2 75 B Tt
T
AHRQJy 23 Tt
WRYERFSE  THER RPN T DY T L
EileEe
TBLJE 51l 5137 2 L 5=y

B

20055 H . WFFEINE, Wl AR . THUAS R B se R . St

10T A - WIARRHUE LA L BTG R (G S . S5 JRIE . gt

E: NOS. A R—E K% % ( Newcastle—Ottawa Scale ) ; ROBINS—E. 3k 5% 2 3 ML ALEF 5018 B RS 3 (risk of bigs in non—randomized
studies of exposure ) ; CASP. %42 i £ 3F{&3# 48N B ( Critical Appraisal Skills Programme ) ; JBI. Fr%=%F « A 24275 % (Joanna Briggs
Institute ) 3 NIH. £ B E L T A A% ( National Institutes of Health ) 3 SIGN. 74 2 E K45 d 20 ( Scottish Intercollegiate Guidelines
Network ) ; AXIS. # i @ #F % 34 T B (appraisal tool for cross—sectional studies); IHE. #r$ K A 2 5#F % P72 & (Institute of Health
Economics ) ; AHRQ. % B AR T EA=#F 5L HLH ( Agency for Hedlthcare Research and Quality )
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X TR A, H: 32 R XU B o
TIEE RRE . e, AXIS T RAR N
AT VAL TR, i 20 44 FORBRIE 07
WA S TR A T AT A JBIYY AT AHRQ™!
WAL T HON R AT R, DU BRI PEA

IMAER A P PERTFE AR, i 51 22 51 555 1]
ey, HAPAL AL ] 4 i R Gk S 15 B R]
PR A, MR TPAZTTE R (Institute
of Health Economics, THE) JiH#F4r T.E " FI JBI
9 191 R FUHE RN PETAG T 5 ™ DA X ek 2 LR
HARIRIT T, R4E T HEILAI PG HEZL
22 ZRERE (EREAR ) WAEZERE
Tl

RG-S Meta 73 B il 645 E I R R R
CA IR REVEA R . Tk, WS
B, BRSO BT B R A S T
AOUESE . SR, RSG5 A R AR Byt 2 — 0™
MFE, HAgE— IR ——Or 22 hilE . SCikie
REVEE IS S I ——R AT RET L Ay, AT
MR AR RN I, X RGP X R
TRBESE AT A R R B, B PN Y
PN, RFINTHAE IR T R A AP IR

AR T WESE CIESEG R ) N
THMZ OB, 7EX —8Uk, RGIFN A
Il i T. H. (a measurement tool to assess systematic
reviews 2, AMSTAR 2) 522 f{[E PR -T2 G007
fr CCHGRAL & T IR SE M R G ) Tk
R AU RS I TR ML g T HE
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5 16 T4 H, SmEE T RGVEN e
i, MRS BN . BREE A4
1, BN/ HEBRARAE . BRI, AR5
P AT AU A . Meta 2087 73k B3 241k, LAt
RFEMm A a5 g% i, Hrp, AMSTAR 2
B 7 W2 Hog ok “ KBS H (critical
domains ) 7, FFARFE T RIAYEH], FLITARSE
K% H PR B ECR, XT RGN 1Rk
AEEEA R . B KSR 58

H— A0 T HROBIS (risk of bias in
systematic reviews ) HRAE T AST] A PEAL A0 £ [46], H
R T IEM  RRA B R A e KU, R A
P BOAT A e 15 T e S A5 0 T s B

ROBIS 3 52 XA 78 A& bn e (i il . F5E i
PRS0 . BAE IR SRR PR L EdE Y
LA 5 R AT R, BRANZRSE
TEA A S A O o XU 75 AR RUBE ™ KU R
R L.

TE 52 Bk, AMSTAR 2 5 ROBIS i T A&
FIE AN B RS, e RGN R
BE—ANE A . SRR RIS o eAb,
JBIY . CASP™ | SIGN., NIH % ' H] 44ty $12 it
T EERE MR R T, B AR R A E A
AR, IR AL T AR T BIR R,
2.3 HiFEREARK A EFREIEME

B TG 1 S ST I, 299t
I S A V0 I 2 PR e g, DT
fEIRTFEIE T T T H (£5) o

®4 FETRMR (ER-A8 ) AEFRETMHTIAR
Table 4. Key methodological quality assessment tools for secondary research (evidence synthesis)

T HATR RIS FEITHYERE

AMSTAR 2 HRA 16T H (R7HOCHAAH ) - PICO. Jguilh, Mg sems . AICiivt . idRm., MADTI]
F o il AR IPAS . MetaZd 0718 . K Felhifar 36

ROBIS GUFIN AU DPRTOR AR ATSERGPUN SIRE . BRI SR AITAL . IERAZES S R I

JBLR T 5 WS 1R H . W ATIENITE . ARRIE . ORI BTSSR AR | O e XU PTG . BRI

BRI G5 AR — B
35 (1O ) « BFFEARCRE TBEOIHG . BRSO, RIS ) | 258 (45RAIE. Hiu

CASPRGEVH i MLy
FEAE) | RIS A
SIGN R GLIEM 1 2. T .

2000y (12804 H ) - PRSI (IR . 29HEbRif . SCRRERR . DTSSR . Bdmigi .,

PSRRI R . AR RB AL . R F M. MetaZ3 1751 . Fla5ohoe) | WIFEREEATT A

NIHR G T H. MLy
BT

SUIZCH . (MW . AHERRIE . SCHAGER . BEFSORE . fnfa WURTAS . Bl RRimfr. =

E: AMSTAR 2. 2% FiF4EM 2 T E (g measurement tool to dssess systematic reviews 2 ) ; ROBIS. Z& i m T K& 3R T B (risk of bias in
systematic reviews ) ; CASP. %428 2 3F /&3 A B ( Critical Appraisal Skills Programme ) 5 JBl. fr%4F « A7 244475 % (Joanna Briggs Institute ) ;
NIH. £ B E s ZA AR ( National Institutes of Health ) ; SIGN. 4% 2 E K45 & 41 ( Scottish Intercollegiate Guidelines Network ) ; PICO. #
F B4R (population ) | FFi#hse (intervention) | X &#s& ( comparison ) #v4E B)$54F (outcome ) .
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F5 FEHMBERBARAFEZFREFFIE
Table 5. Key methodological quality assessment tools for other specific study types

S T HAFR IR R ETOTFH YR
DA NICEZH 3T 1 LIS, ARy (AR )« G FHPE CHIBTRITTE 75 5 0 M DA O, A ARE
PR T AR E AR AR ICACNICESRIE )« JRi R ()38 3 75 6 A BT 72 BEAT
AT Bri TP, OCTERIRIAEH . BRI, 7 iR AR5 nh e )
CASPZFFEITH I o LIS 2R CONIE) = NABECSHE (IR, et A5 45 R U 7
VP EEL . BB S BT R ) BRI CERTT T
fili . SR I
IBIZH AN LIS, 3R CL2AAIRE) = WESEAT M (IRl A . B AL . U
AR FNPEAG ) o A SR (NG BE ., S84 S A RO A0 A ) L S
CABAERNRA AT F AL )
SIGN ZE5 21T i o LIS VISP AR SR AR S AR SAE R M A WL
O . BURE MY . SRR P
FLEHAAFE ArRoWSTHM SUCAIWT e BRSSO A HAbRGE . T BUBE ST

GRACE FP'=

O HESTE R 288> (LIRS« Bl (FRE/45 ik . i 2 WL 0 A5k L B

i) L JrdE CHZE BT XPIREA AT Lk | IR A . AN I 7
THUEPEHT )

E: NICE. BB R4 5 EKAHZFT ( National Institute for Health and Care Excellence ) ; CASP. %4 i 23453 4677 B ( Critical Appraisal
Skills Programme ) ; JBI. %4 « A A&7 5 12 (Joanna Briggs Institute ) ; SIGN. 4% 2 [ K35 &) 20 ( Scottish Intercollegiate Guidelines
Network ) ; ArRoWS. A S A PEHF 7 1F4E T A (assessment of real—world observational studies ) ; GRACE. Az R 4945 B AT % ( The good

research for comparative effectiveness )

BT BAE LB R BT T U A
SRR, Kok HECR ) DA RER S
PHPCE . FEXTICROTSE, BT ER AR TR LG
BACE T Hor, e E R AR Sk RS 5 i
( National Institute for Health and Care Excellence,
NICE ) H7H S AT a2 5, BEAE
TERFSERY AR ELAEME (anBEmIghns . Bdikii . 7
ik ) , dReERIE TR 45 0 5 PR n) RS
FilPE. LAk, CASP. JBI. SIGN ZEHUAGtLE L T 25
PRI 7 B B T R QHES 3 M U —
AVEoR TR, (HPIHAS H SR T B e
Trse o, TESRT ST e A ME N .

B B SY (real world study, RWS) H i
S PPAG R M HT RS U R S EERX —
TR, H4 ArRoWS T H G IFM FLAH T g
BAFSE A i ey RS 127, B T — AL T TRTARRESE
HOE TRk AR IR S i r
BAENRKOGIR, WAL, GRACE i 8 ' 5
RS 11 R SR, B
TE RGN EE T HOARRCRAI I B i 75 B B2 5 o
M, A ESE8 ] ArRoW'S 25 T B k47 4 (1 )5
IR B VRN AL R S 1R B
24 THMETEMZERMSEES

i 0 XU Py T2 1 1498 I T B i) 4 [T
B, MR —IEEPHE B A Pt S s e]
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T Z [ A T LR A A () 2 e . R e A
I RFE R AL i ORI (9 R G, DR O
TR2E AR BB SR A R, MO AR RoB 2 8§
ROBINS-I 3 2 HE % Xof fi 125 A 5 25 47 TR B2 3 B 1
SRR R T 5 T I R 22 s bRk Sk o 1)
M5, LA CASP AR I X T2 Bl R
a7 I Ak B

AN, FEE IS ST HRE e T TR
FAIE I . T B RR R X R UE A T4 RCT,
(Y TR A A B ALk TS () 7 97 45 42 Z ik it
it MFFEBS Cochrane EPOC 254 FbRHE, LIIR%]
FOMRR ) R R JEr  [RIRE X O IR e 1) R
SRS, BAEDET “HEIFSE” B ROBINS-I %5 T
HEURE M, M HE T HNSREE A Fh 2.

PRAR Y P 5 PRSI AT AT 22 R AR A7 A
gk 1. Bdn, —W ") ROBINS-I PEAL 1] BEFE
BFEEA, HBERATHEIT A S 5aaE . B,
HEHb L £ 5 PAL H 09 LR AHCEC R TR, Jf
FEFR S T O B B L e R BRI, A B R
SEPETEPE AR B

3 EHIoH: WEKETHETENK
LR

3.1 ROIESS5TMES
Sy ELAA e R Qi o XUBS VA T BT, A
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DL 2024 4E Cancian % " % % T Ophthalmology
and Therapy WWEFE R ], 2 48 1 7 an ] v H
ROBINS-I T HIEF T4 o iP5 & — S |
b NS BESE, B AR VAN IS S P BT T
BE A4 370 145 PN 2 A K I F (vascular endothelial
growth factor, VEGF ) & ¥7 &0 H A £E 1 25 19
BT A 0L A 1 A DG PR W BE S PE (neovascular
age—related macular degeneration, nAMD ) HBH
A B B AL, WFSE iR OB il R
BH A SRR Z) (IEEVE AT ) HiJS 1 4F
N Kotz A T W7 2 494 (optical coherence
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tomography, OCT) Z§IGIRFgFRIAELL, LIPFM
T A A5

ROBINS-T T H [ P-4l 12 5 & UL 82 PEF 5%
SH SR EA RCT () “HARKE" ) ¥
T, R R e, e R
[ (PR —FpoBr A R ) e T B
U “HERRE” DS — A AT 13 X IR
A, B R E R LA RE A= T A AR
NGB A SRR | 1] P a1 )3 S s AR VR 2y
R X TF . ZE 658 5B BRI
R B 20 L LS 6.,

®6 ROIARS “BitlK” ROERITLE
Table 6. Comparison of core elements between the case study and the "target trial"

BR VL0 FHARR “ HARALE”

P () X ARHEBTVEGFIRYT R AERnAMD i35 XFREFLVEGFIAYT RV AERmAMD &
1 (i) e T VY L Bt BT 43+ 2 38 o T VG 2t

C (XHRE) TCFATRHIRA CRAT A Braifa st ig) BEBLATC 2 DS SRR VECFIRY T

0 (&5)7) VRN K OCTH b8 Ak

EN YL B OCTHEFR7E 1k

3.2 ETROBINS-IB74Mm fF4migi i 4
AP F A HE ROBINS-T T ELIHESE, % —

PEA RGBT B AE 7 A e LR KR, 40

BT HCRE F SE % 0T S HATIE AR

125 5 It
3.2.1 BZmtF (bias due to confounding )

e 2 Wre T 5 A XU (critical risk of
bias) o Mt : WIS B B EE X IRET,
RS AN R SRR TR 2%, (H A O
TE T o8 R TCEE RIS AR 2 R . fE KA
1 ARSI Y, 1 Qs 1) 3 SR AR 20
BT TPRONME” itk IRy
HENE" Geit2z ks DL KA BB 2570 ok 1 2 gt
WOV AE, HRRTREI S S Zs Ry, BT —
TR RZE , SRR THAS B Ok WA B (3500
MIX LR TR KR By sz b oy s ok . R, AL
LA HEAR AT e ™ i 9 LS Y PRGN
3.2.2 BRI REFRAE (bias in selection
of participants )

LW AR far AU (low risk of bias ) o
Wt ARFEANA T PIE A6 B AR T I TR R i
[ 5 NS SR, JPRIFR Ry e
B SOM A R 25 B 2], Sk PSR M Aff R T
BAIDE iy it fE b, 2 55 MR #R 52 31 FiF
TGRSR TSR, BRI

G E BT FROMERT |, EXT PP
Wrix KB EBA G SR X4 )
F . HAZH SRR A e XU AR

3.2.3 F4 £ 89 (bias in classification
of interventions )

A HN W AR XU (low risk of bias ) o
WHE: PN, IrA S 588 T
Wi BV FRGTIRYT o T A AT 0 R
2l PRIORTT BB & A TR T 105 B S AN A oA
SEAETT B L BB 53 o
3.2.4 RBBELFFRImE (bias due to
deviations from intended interventions )

T 2B, 25 A XUES (moderate risk of
bias ) o MKHE: [ SCEE R o> DI 4 “three
patients (9%) had been switched from faricimab to an
alternative medication” . X & W& 175 B2 B &
THREN . R, SCEMGEH T LT T
SERURYTT IR SERE B 0 B TR, IR TR
U T A ] A B el 252 1 45 o Bt ( fnsR
PRI AT ) o Ak SRR A T 24 1) A8
BRI T 2 5h, B n] BE - B0 i
AP R = A
3.2.5 4%k #EARf (bias due to missing
data )

R ZHIWE: 5 EAE (no information ) o #HfR:
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JRSC A AT 38 ), HEBR 5, mRASrHT T
33 4], HEBR R 4135 “lack of pre—switch clinical
documentation” . Bt Ah, Fifi U5 F2 H L F] “one
patient (3%)... died” o SCF 53T 2 HE T 4]
FHB 33 0 - H R, (HF AR I X R AE T 8
Hopty S R B v e A R EAT AL B (N
AN ) o XRMRETSER GAY oA, AERE B
B85 Ry G AT BE S | A e

3.2.6 4 EME8mM% (bias in measurement
of outcomes )

B W P2 far XU ( moderate risk of
bias) o KA. BFERILE RtERT, AR IE
M7, HA s R — ) W . AR B
GUHEIR , IX L Jey s R B B AR G
7RI R B AE B AR N L T I B Y . Tz
Bk, WAL EREH 257800 U AT e 2 Jo R iH
oM AT (RDRSEE AT ) . DA Al B
FOS PR R G A
3.2.7 ZRSEHFMEREGMBE (bias in
selection of the reported result )

AW o far XU ( moderate risk of
bias) o WAl : PR BARIEAILE- S I,
R 1T A R T PR A 1 BRI UK
SR, AR T RAE EEIRess /R ARy
BT FENZA PSS R, IR Ak
— IR R AR IR B G R P S5
AT IS R 2, 75— R LIS Tk
B A AT REME . ZR A 5 R, S
TE— 7 AU o
3.3 B far RURE ) i A2 B XE R AR Y
BX

AR ROBINS-T T HHMLI, — A5 ) s fA
Pt 27 IRUISE Fh T A B A 430388 P e R ) RS 5 ) ok
Eo TR mfAEAE R T ERET , I,
Cancian 55 ™% (1 3 ITURFF 5 1A D ey DRSS 0 4 2 Ay
EENET

TX — A T R R A VI R A (A
WAl XIFEE @M E WEEBIMImIR IS,
TS BAR L, AR BB R Y
LS 2 PHLAKON 5 2 A o ) e e R R AR08 S
FLRREE 1 B R BRI, S5 S 2 B
AR HY I E SR, QA A SRR IS L 1)
BB IH A G223 R e BRI RON % . PRI,
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