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Introduction

•
N

o guideline / guidance specific to qP
C

R
 pre-and 

w
ithin-study validation to support cell and gene therapy 

com
pound developm

ent.
•

N
um

erous guidelines / guidances / recom
m

endations 
on the conduct of the studies supporting these new

 
therapeutics and on the param

eters to be assessed.
-> O

verall study aim
s m

ust guide the bioanalytical 
strategy
-> selection of the m

ost m
eaningful assay to answ

er 
the question addressed by the study
-> determ

ination of the m
ost appropriate validation 

level

B
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nly
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(N
on-exhaustive) inventory of the 

plethora of guidelines / guidances / 
recom

m
endations for cell and gene 

therapy com
pound developm

ent

S
elected extracts related to qP

C
R

E
xam

ples of qP
C

R
 assay 

validation strategies included into 
subm

issions
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T
he regulatory landscape (1)

6

FD
A G

uidance for 
Industry_N

ov2006 G
ene 

Therapy C
linical Trials 

O
bserving Subjects for 

D
elayed Adverse Events

Preclinical Assessm
ent of 

Investigational C
ellular and 

G
ene Therapy Products; 

G
uidance for Industry_FD

A
-

N
ov2013

D
esign and A

nalysis of 
S

hedding studies for virus or 
bacteria-based G

T_2015.pdf
G

uideline on the quality, 
non-clinical&clinicalaspects 
of G

T m
edicinal products
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H
um

an G
ene Therapy for H

em
ophilia

H
um

an G
ene Therapy For R

are D
iseases

H
um

an G
ene Therapy for R

etinal D
isorders 

Long Term
 Follow

-U
p after adm

inistration of G
T products

C
M

C
 Inform

ation for H
um

an G
ene Therapy IN

D
 A

pplications 

Testing G
ene Therapy P

roducts for R
eplication C

om
petent R

etrovirus

T
he regulatory landscape (2) –

six draft 
FD

A
 guidances released in sum

m
er 2018



PK
S B

A

O
thers

•
IC

H
 C

onsiderations: G
eneral principles to address Viral and 

Vector S
hedding (June 2009)

•
N

on-H
A guidelines for the m

inim
um

 inform
ation for the 

scientific publication of P
C

R
 experim

ents
–

The M
IQ

E
 G

uideline: M
inim

um
 inform

ation for publication 
of quantitative real-tim

e P
C

R
 experim

ents
(2009)

–
G

uidelines for M
inim

um
 Inform

ation for P
ublication of 

Q
uantitative D

igital P
C

R
 E

xperim
ents (2013)

•
O

pinion papers (2018)
–

E
xpectations for B

D
 A

ssessm
ents for G

T
–

C
ell and G

ene Therapies: E
uropean View

 on C
hallenges 

in Translation and H
ow

 to A
ddress Them
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FD
A

 guidance for industry (2006): G
ene 

T
herapy C

linical Trials –
O

bserving 
S

ubjects for D
elayed A

dverse E
vents 
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IC
H

 considerations in virus and 
vector shedding (2009)

S
uitably qualified 

In place for 
shedding studies

S
pecific, 

sensitive and 
reproducible 

P
referably 

quantitative              
(to aid in quantifying the 

probability of 
transm

ission)

A
ssessed for 

interference from
 

the biological 
sam

ple m
atrix 

B
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P

olym
erase chain reaction (P

C
R

) and infectivity are the tw
o 

assays typically used for the detection of shed virus / vector. 
•

A
ssays should be:
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B
iodistribution S

tudies

•
M

entioned in num
erous guidances from

 FD
A and EM

A
•

M
ost extensive details can be found in the FD

A G
uidance “Long Term

 
Follow

-U
p A

fter A
dm

inistration of H
um

an G
ene Therapy P

roducts 
(FD

A, draft July 2018)” w
hich is an update to the 2006 guidance

•
FD

A proposes that the follow
ing panel of tissues are evaluated, at a 

m
inim

um
:

–
B

lood, injection site(s), gonads, brain, liver, kidneys, lung, heart, and spleen. 
–

C
onsider other tissues for evaluation, depending on the product, vector type and 

tropism
, and transgene(s), as w

ell as the route of adm
inistration (e.g., draining 

lym
ph nodes and contralateral sites for subcutaneous/intram

uscular injection, 
bone m

arrow, eyes, etc.). 
–

The lim
ited set of tissues doesn’t help identify w

hich tissues to analyze in the Tox
study

•
E

M
A seem

s to im
ply that a far larger list of tissues is required 

(guidance refers to a guidance on repeated dose toxicology studies)
•

-> P
C

R
 / Im

aging techniques

| B
usiness U

se O
nly
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S
hedding

•
S

hedding is the dissem
ination of the virus / vector 

through secretions and/or excreta of the patient. It 
should not be confused w

ith biodistribution
–

B
iodistribution is the D

 in A
D

M
E

–
S

hedding is the E in A
D

M
E

•
P

erform
ed to understand the potential risk associated 

w
ith transm

ission to third parties and the potential risk 
to the environm

ent.

-> P
C

R
 / infectivity assays

| B
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E
xam

ples
of studies involving qP

C
R

 
assessm

ents subm
itted to H

A
s

•
P

reclinical qPC
R

 assay -> IN
D

 package 
–

R
at biodistribution

study
–

C
yno

Tox
study

M
cLachlan et al., (2018)

•
C

linical qPC
R

 assay -> B
LA and M

A
A packages

E
xposure to therapeutic D

N
A construct w

as assessed in 
blood by qPC

R

B
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V
alidated

param
eters

Low
erlim

itof quantification 
(LO

Q
)

Linearity

R
ange

P
recision

A
ccuracy

R
obustness

Specificity

Inhibition
14

U
se of autom

ated
D

N
A 

extraction

S
uperiority over m

anual extraction 
established in previous projects

R
eproducibility and efficiency w

as validated 
in all tissues / biofluids

collected
in the 

studies

Influence of the collection m
ethod

(e.g. w
et

vs. dry sw
abs) on D

N
A extraction efficiency

S
tability

Incurred
sam

ple
reanalysis

E
B

F –
Focus W

orkshop: N
ew

 
M

odalities and N
ovel C

oncepts in 
B

ioanalysis
-M

ay 2018, Lisbon
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U
se of autom

ated
D

N
A 

extraction

S
uperiority over m

anual extraction 
established in previous projects

R
eproducibility and efficiency w

as validated 
in all tissues / biofluids

collected
in the 

studies

Influence of the collection m
ethod

(e.g. w
et

vs. dry sw
abs) on D

N
A extraction efficiency

Stability
Incurred

sam
ple

reanalysis
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Take-hom
e m

essage

Im
portance of the context, of the question addressed by 

the study and of the drug nature 

In the era of personalized m
edicine and therapies, w

e 
have to evolve to
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