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Properties Effect of Pegylation

Solubility +

Aggregation -

Bioavailability +

Resistance to proteolysis +

Localisation at disease sites +

Immunogenicity -

Circulating half-life +
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AIM: to determine drug (TNFi) distribution through in vivo-murin model of 
collagen induced arthritis using a biofluorescence method. 

RESULT 1: all TNFi distributed more effectively in inflamed vs non inflamed tissues.

RESULT2: the ratio of penetration in inflamed tissue of CZP was greater and more prolonged .



RESULT 3: the degree of CZP penetration in inflamed tissues 
better agrees with the level of inflammation

Relationship between disease severity score and TNFi accumulation



Thanks to Pegylation
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PEGylation leads to 
reduced immunogenicity, as consequence of the decreased 
recognition of PEGylated proteins by the immune system.

Each step of antigen processing and presentation by APC is 
affected by steric hindrance by the polymer.



• PEG is approved by the US FDA as a safe constituent of various 
medications for internal or external use.

• There are minimal safety concerns regarding the linking of PEG to a 
biological molecule or protein.



Immunogenicity

Non human parts

Non-self  Ig 

Neo-epitopes

Anti-drug antibodies 
(ADAs)

Drug clearence

Infusion/injection reaction

Clinical efficacy



Immunogenicity

Variability in ANTI-DRUG ANTIBODIES (ADAs):

- intrinsic immunogenicity of the drug (CZP!)

- individual patients’factors

- concomitant immunosuppression

- assay tests (false + related to RF+)



Immunogenicity



MoA
ALL TNFi MAINLY mABs (< ETA)

ONLY  ETA

TNFi



MoA

DRUG INDUCTION 
OF APOPTOSIS

INDUCTION 
OF CDC/ADCC

NEUTROPHIL DEATH/
DEGRANULATION

CYTOKINE 
SUPPRESSION

CZP - - - +

ETA +/- +/- +/- +

ADA + + + +

IFX + + + +

GOL + + + +

Summary of in vitro properties of TNFi



Pharmacokinetics
Administration

route
Dosage Half-life Volume of distribution

ETANERCEPT SC 25 mg BWK
50 mg BWK

4 days 8 L

ADALIMUMAB SC 40 mg EOW 10/20 
days

4,7-6 L

INFLIXIMAB IV 3/10 mg/Kg
4-8 weeks

8/10 days 4,3+/2,5 L

GOLIMUMAB SC 50/100 mg
q4w

7/20 days 6,9 L

CZP SC 200/400 mg 
Q2w or 4qw

14 days 8 L



Clinical indications

RA PsA AS nr-
axial
SpA

Enteso-
arthritis

CD UC Uveitis Hidrosadenitis
suppurativa 

ETA + + + + - - - - -

ADA + + + + + + + + +

IFX + + + - - + + - -

GOL + + + + - - + - -

CZP + + + + - - - - -



Clinical indications
RA MTX required

(label indication)
MTX naive MTX experienced TNF IR

ETA + +/ + + +

ADA + +/ + + +

IFX + + + + +

GOL + + + + +

CZP + +/ + + +



TNFis in early naive RA
Study, year Drug Population Endopoints Results

Quinn MA, 2005 IFX
csDMARD naive
Early (<1 year) 

Aggressive disease
(PISA score) 

ACR20 at 14 weeks

ACR50 at 1 year

60% in IFX+MTX

80% in IFX+MTX

PREMIER, 2006 ADA
csDMARD naive
Early (<3 years) 

Aggressive disease

ACR50 at 1 year 62% in ADA+MTX 

GO-BEFORE, 2011 GOL
csDMARD naive

Early (< 3 years) active
disease

ACR50 at 24 weeks 39% in GOL 
(combined)+MTX

COMET, 2008 ETA
csDMARDs naive
Early (< 2 years) 

active disease

ACR50 at 1 year 71% in ETA50+MTX

C-EARLY, 2016 CZP
csDMARDs naive

Early (< 1 year) active
poor prognosis

ACR50 at 1 year 62% in CZP+MTX



TNFis in MTX-IR RA



RCTs on 
MTX-IR 

PATIENTS:

ACR50  
response at 6 

months



Mean persistence rates were similar among first-course TNFi

Discontinuations of first-course therapy due to ineffectiveness were similar among treatments 

RADIUS1: US register, including 2418 RA patients, starting their 1° TNFiRLD on 
MTX-IR 

PATIENTS



RLD on 
MTX-IR 

PATIENTS

DANBIO: Danish register

GISEA: Italian register
LORHEN: Italian register

ETA had the highest retention rate over time



Retrospective analysis on Swedish register among AS, PsA and RA patients



TNFis in TNFi experienced RA

GO-AFTER

REACT STUDY



37% TNFi experienced patients



Might we promptly identify not responding
patients to (each) TNFi?



81% (189 pts) of 
NRs continued 

treatment

Time
(weeks) 0                                                                               12 weeks                                     24 weeks 

RESPONDER/R: ∆DAS28>1,2
NON RESPONDER/NR: ∆DAS28≤1,2

37% pts with no 
response at 3 

months, responded 
at 6 months



RESPONDER/R: ∆DAS28>1,2
NON RESPONDER/NR: ∆DAS28≤1,2

Time
(weeks) 0                                                                               12 weeks                                     52 weeks 

Only 1 pt who did not 
respond by week 12 went on 
to achieve LDA at week 52 

For CZP, failure to early response was 
predictive of a low probability of later 

response.

This agrees with T2T strategy. 



Safety

• RCTs

• Real life data (RLD)



160 RCTs with 48,676 participants and 46 extension studies with 11,954 participants. 
The median duration of RCTs was six months and 13 months for OLEs.



After adjustment for the infection risk score and other confounders, the risk of 
hospitalized infection was significantly higher for IFX, ETA and RTX.

Retrospective analysis of 31,801 new biologic treatment episodes in patients who had 
previously received another biologic agent.



Specific clinical setting

• Latent TBCi

• Pregnancy 

• Single site inflammation



TBC risk ratio for each TNFi vs placebo in unbiased RCTs 0 cases in 9 RCTs with ETN!



TBC risk of IFX was 
2,78 higher than ETN.

TBC risk of ADA was 
3,88 times of ETN, 
both with statistical 

significance. 



Pregnancy and TNFi

Figure 1 . Placental immunoglobulin G (IgG) transport.



Ratio cord/mother (median %) at birth           160%          153%           3,9%

CZP has the lowest level of placental transfer.







As shown in animal models, CZP penetrates inflamed joints
more effectively than other TNFi. 
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Fertile
women/

pregnancy

RA

Contraception
Stop TNFi at pregnancy test +
If active disease, consider CZP

Other MoA (ABA, TCZ)
Consider ETA

Less immunogenic TNFi (CZP)
CZP 

(higher penetration and 
retention in inflamed 

tissues)

ABA, ETA



• Consider patients’ characteristics,
preferences and compliance



Conclusions
• Differences among TNFis in structures and mechanisms of 

action may be responsible for differences 
in efficacy and tolerability issues.

• In some clinical setting, TNFi choice might be oriented.

• Due to its unique structure, CZP might be considered
in case of (planned) pregnancy, single site inflammation, higher 

risk of allergic reaction.

• ETA could be considered in case of latent TBCi. 


