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Abstract

Objective: Advanced Therapy Medicinal Products (ATMPs), which are medicines for
human use based on genes, tissues, or cells, are subject to a legal long-term follow-
up (LTFU) framework established in Korea.

Objective: (1) To link clinical data management (CDM) procedures with the LTFU
workflow for ATMPs, and (2) to develop a standardized electronic case report form
(eCRF) template designed for post-marketing surveillance of ATMPs. Methods:
The LTFU workflow for ATMPs was reviewed based on Korea regulatory guidelines,
and the CDM process was examined. The two frameworks were linked to clarify
data collection and responsibilities across stakeholders. We defined a standardized
codebook comprising structured variables and annotated eCRF fields based on
terminology from the Clinical Data Interchange Standards Consortium (CDISC).
Based on this structure, a reference eCRF template was developed using a
representative cell-based gene therapy product. Results: The national LTFU
workflow for ATMPs was linked to the CDM procedures by specifying how clinical
data collection tasks correspond to operational responsibilities across stakeholders.
A codebook was defined in accordance with the CDISC standards to define
annotated data fields. Based on this codebook, a standardized eCRF template was
developed covering key domains. Conclusion: This study established a structured
linkage between Korea LTFU procedures for ATMPs and the CDM procedures and
developed a standardized eCRF to enhance the structure and efficiency of data
governance. The standardized and systematic approach to data acquisition through
eCRFs is expected to ensure high data quality and reliability, ultimately contributing
to increased public confidence in ATMPs. (PeRM 2025;17:237-245)
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HCHI0| 2 9|FE (Advanced Therapy Medicinal Products)2 SEXIX|Z X, MEX| 2|, ZZ S8,
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S 282 LIEMH0] X|Q1d O|4tAtz|(Delayed adverse events)2| /&0| &OIEICE? HEtHto|@2
OFZ 0| QIS WIS flsl 517t = 2 |FH ZAH(Long-term follow-up)2t AFE2HE oHH =X| 7|&
2 DfAsHs 210| 20| Z=EICL”

=R =IH0|M MTHHI0| R ZE ol FAA At Y| ey ZLEY HRYE QIX[Et, 7|E 2|2
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(Food and Drug Administration, FDA)2 &7 |3 X R AF2HE
|SStLL, &7| O|4AHQ] OHes40| =2 RTXXIEMO| &
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gt 2l 0| et B |FEEA 2 X WS HZotL, A IHH0| LIENE 7ts
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Y 22| Al TXEA0 | EM BE YF00| Tt 41K J10|=2tl0] £F510, M R0|M Rtz 2ol 2
247t HO|E| SEEEIE M| 2fo HASH?|FA LIEL &7 HEYA0)| Lot B= DFH0| 2R

Z obA™ gl X|20f 2 HEO| MAEE|D 2020
PS

A
1. HEHHIO| QIR HI|FH A Y2 S B ME Xte 2tz Y2 HXpoj'y Y =35}

= A0 LS XS FAOL MM HROIM HET| HEE  ULE, YIFHIAL PRl 2 T
AR UA/ATE X222 YR EALS IHSIRICEY 0|2 s HA AlFQ|oFEOrTX o HTtuto|Q2
OFE HIIFXHZAL 20| F A0 Wt AlZQ|FZ QMK Q| 50t pAL O|F FTHI0|2(FE I |FH
ZAL MAIRIR} O|27| 2 S BIFHZEAL HRSES TALSIULEY S A ZEO|FEOIHAN OJOpEOHZ
UAK| = 0tof| A L2HEl DF0| =211 J|F o 2 (AN XtZ2#2|(Clinical data management, CDM)2

https://doi.org/10.56142/perm.25.0022



P R Pharmacoepidemiology
e and Risk Management

FSE Q| HTHIO|22I4F HI|FHZAE 2ot TS| EM BEQOHE A7

—

A B C D
Investigation of CRF Identification of Annotation of Development of eCRF
in LTFU standard data elements standardization rules P

* Investigation of the LTFU * Investigation of CRF data  Annotation of terminology < Review of efficacy and
system operated by the elements from previous and specifications based safety considerations for
regulatory authority clinical trials on the CDISC ATMPs

* Exploration of structured * Investigation of standardized « Updating the codebook * Development of product-
items in previously data elements by trial phase, embedded in the system specific customized eCRFs
developed eCRFs indication, and product type for ATMPs

Fig.1 Procedure for developing a standardized electronic case report form for long-term follow-up of advanced
therapy medicinal products. CRF, case report form; LTFU, long-term follow-up; eCRF, electronic case report form;
CDISC, Clinical Data Interchange Standards Consortium; ATMP, advanced therapy medicinal product.
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study data tabulation model implementation guide for human clinical trials) 7|2t R =3t 20{2
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EHH0|20/0HE R, NE Jjo|S2tel U 2312 HESO] MASHUIISA L K240 Wt XIE

MEOo| =Q NHASS RARSIALCHFIg. 1 D).'>"7

4
A7z
1. HEH0| 2% E FIIFH AL YT SEO| 2 xt2 2| YT Bt
MZOIAFUTN = HEHI0|R2GFS 517Me AL = H2IFHZA Y22 XEE & A0 XIFE 2A|
e F2IFHZAA RS =GO SICE F2IFHZAAZ 2 ZAT YRS £4, ZAF HPIQt o=, ZAL

https://doi.org/10.56142/perm.25.0022



PeR

[ LTFUworkflow |

Regulatory authority @

Regulatory review

[::]
Sponsor EHE

Establishment of o
LTFU plan <

Sponsor H Ha E
Registration of sales and
distribution records

Medical institution

Registration of adm|n|strat|0n -
records

[::]
Sponsor HHE

Reporting of SAE

[::]
Sponsor HHE

Periodic reporting of ,,
interim follow-up results
(including other AE)

Pharmacoepidemiology of
and Risk Management

CRF Design CRF annotation

|

_____ 1
""" 1 Data capture Medical coding 1

|

I

I

|

okZ oistolsl| 22| &S| X| H[173 X125, 2025

d

At U, EoF S 2 N, AYAIE ZAIP|E EE Q=T 2ate] g, J2| 1 AT XA Y
o UAs ol 2 B! Hidof 2ot LIS XSS A Z[0{0F ottt MAIXH= HEHI0| 22|98 2
0i- S5 LS SEoH0F otH, 2= 2|22 2e| 7|=0f W2t HEHI0[22|ofE F0 LiYS S=oHoF o
Ch ZAIRNE F2|FHZAL & L0t OISAIE TFASH2ITMZ +HotH, SCHS Ol AP 2
Ote B AlMZ0l| [t SA| HTHH0| 20|ofE A aSHHIE{of B 218HOF 61, s el= HY|FH
ZAE 71O Ol oL ZUE DM MES St ZLUHE NS SHOF BTt FI[FHZAL YR 2| 2f B
S YRl JYAIY Xtz 22| ZAR! B0|H 22| AH=l(Data management plan) =&, S27|SA H
Aol 8l 7=, AE, HIolH 2LIEY S HI0|EQ| FE 2|2 SE0)| 0] QAAIZ! Z1tE Fig. 20 HA|
OFULt

HI|FHEA HAXPL S| FHEAAE S 22t HAE Y4 AR 22| ZXo|M ZAF EH[
AH((Study setup)oil sHESHH, O] M PILAEA U HAAEME TSk, A2 RE|HE +21 Za2|=
M AL OHY S CIO|EH|O|A 15 FH| 2Y S 3otCt AP ol THA|(Study conduct)Oi| A F T}
0|R2|2FZ0| 2tX[ofH| FO&[H, 2f Fojof M2 2HAt HHef FUNAE Xt& S8t FHIANE &
ol O|MAL o8 5 8 HEE =ZSiC. o|uf, =X o|&hg20] FE(Medical dictionary for regulatory

activities, MedDRA), 2 X| 2t2|(Discrepancy management), H|0|Ef HE(Data review, ongoing
quality control), SLHt O] &AL et H&(Serious adverse event [SAE] reconciliation), Xt&2 ™
&(Data transfer) 2| YR E W5 EICt ZAL ZE THA|(Study closeout)2 SCHE Of Al Het

g HA(SAE reconciliation)Zt HX| G0 A HAHQuality control), /& HE &Z(Database lock),

| | Detailed operations of LTFU workflow |

Clinical data management workflow
Development of

S el the study protocol
Development of data management plan

Study Setup

Establishment of LTFU plan for ATMPs

Development of the LTFU protocol
Development of CRFs (paper/eCRF)

Database design and testing

Preparation and validation of edit checks
e e e e e = = 1

Study Conduct
Data Entry / Discrepancy Management
Data coding (MedDRA) / Data review
SAE Reconciliation / Data Transfer

Data validation
L
1
Database lock ! Study Closeout :
1
1 Quality Control / Database Lock 1
B« Report preparation Data analysis ! :

Electronic Archival / Database Transfer

@ Procedures other than clinical data management
@ Product-specific standard setting for ATMPs
@ Use of pre-established information within the LTFU system

Fig. 2 Data management procedures linked with the workflow of long-term follow-up for advanced therapy
medicinal products. LTFU, long-term follow-up; AE, adverse event; SAE, serious adverse event; CRF, case
report form; eCRF, electronic case report form; ATMP, advanced therapy medicinal product; MedDRA, Medical
Dictionary for Regulatory Activities.
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Table 1 Comparison of case report form structures in clinical trials, post-marketing surveillance, and a

standardized electronic case report form

Standardized
Domain (key items compared) Clinical trials PMS study eCRF for
LTFU of ATMP
Site information
Site name, site ID, investigator name Yes Yes Yes
Participant information
Study number, subject ID, date of administration, visit date, previous visit date Yes Yes Yes
Status of LTFU form completion Rarely Rarely Yes
Demographics
Sex, date of birth Yes Yes Yes
Alcohol use, smoking status, medical history Yes Yes Yes
Height, weight, pregnancy status, breastfeeding status Yes Optional Yes
Eligibility assessment
Inclusion criteria, exclusion criteria Yes Yes Yes
Indication
Detailed description of indication - Yes Yes
Follow-up information
Visit number, visit date, visit type Yes Yes Yes
Visit interval, next scheduled visit Yes Rarely Yes
Participant status (Efficacy indicators)
Objective response rate, occurrence/timing/severity of cytokine release Yes Rarely Optional
syndrome, occurrence/recovery of cytolysis, date and cause of death for
deceased subjects
Concomitant medications during follow-up
Use of monitored or relevant medications, product/ingredient name, single dose,  Optional Optional Yes
unit, route of administration, daily frequency, start date, ongoing status, end
date, purpose of administration
Adverse event details
Occurrence of adverse events, adverse event name, onset date, seriousness, Yes Yes Yes
severity
Key events defined in LTFU plan - - Yes
Laboratory test results
Laboratory test item, test date, test result Yes Yes Yes
End of follow-up
End of scheduled LTFU visit Rarely Yes Yes

LTFU, long-term follow-up; PMS, post-marketing surveillance; eCRF, electronic case report form; ATMP, advanced therapy medicinal products.
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Table 2 Standardized electronic case report form for advanced therapy medicinal products in long-term follow-

up

Domain

Items

Baseline
Site information
Participant information

Demographics

Eligibility assessment
Indication

Follow-up
Follow-up information

Participant status (efficacy
indicators)

Concomitant medications
during follow-up
Adverse event details

Laboratory test results
End of follow-up

Site name, site ID, investigator name

Study number, Subject ID, date of administration, previous visit date, visit date, status of LTFU
form completion

Sex, date of birth, height, weight, alcohol use, pregnancy status, breastfeeding status,
smoking status, medical history

Inclusion criteria, exclusion criteria
Detailed description of indication

Visit number, visit date, visit type, visit interval, next scheduled visit

Objective response rate, occurrence/timing/severity of cytokine release syndrome,
occurrence/recovery of cytolysis, date and cause of death for deceased subjects

Use of monitored or relevant medications, product/ingredient name, single dose, unit,
route of administration, daily frequency, start date, ongoing status, end date, purpose of
administration

Occurrence of adverse events, presence of key events defined in LTFU plan, adverse event
name, onset date, seriousness, severity, causality with investigational product, alternative
causes, additional comments, Adverse event outcome, resolution status, resolution date

Laboratory test item, test date, test result (with unit)
End of scheduled LTFU visit

LTFU, long-term follow-up.
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Table 3 Examples of efficacy and safety considerations based on the characteristics of advanced therapy

medicinal products

Therapy type Indication (example) Efficacy and safety consideration (example)
Gene therapy
CAR-T Relapsed/refractory - Biological activity (e.g., occurrence/timing/severity of cytokine release
hematologic syndrome, occurrence/recovery of cytolysis)
malignancies - Concomitant therapy (e.g., lymphodepleting regimen prior to CAR-T
infusion)

- Severe infections, neurological disorders, secondary malignancies

AAV9 vector Spinal muscular atrophy - Liver function indicators (e.g., ALT, AST)
- Anti-AAV9 antibody presence and titters
- Clinical signs/symptoms of infection
- Motor function recovery indicators

AAV2 vector Inherited retinal disease - Visual function indicators

- Retinal adverse events (e.g., uveitis, Retinal abnormalities, increased

intraocular pressure)

Cell therapy
Chondrocytes Knee cartilage defects - Cartilage regeneration (imaging/scoring)
- Local reactions at administration site (pain, swelling)
- Improvement in range of motion
Keratinocytes Severe second-degree - Local adverse events at application sites
burns - Assessment of visual improvement
Lymphocytes hepatectomy for - Hematologic and lymphocytic adverse events (e.g., thrombocytopenia,
hepatocellular carcinoma pericarditis, myocarditis, neutropenia)
Adipocytes Correction of - Adipocyte engraftment rate
subcutaneous fat defects - Infection or inflammatory response
- Recovery status of defect site
Fibroblasts Scar and nasolabial fold - Visual improvement assessment
correction - Dermatologic adverse events (e.g., fibrotic overgrowth, hematoma)
Mesenchymal Osteoarthritis, Crohn’s - Inflammation reduction markers
stem cells disease-associated - Timing of adverse event onset and recovery
fistulas, etc. - Tissue regeneration outcomes

CAR-T, chimeric antigen receptor T-cell therapy; AAV, adeno-associated virus.
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