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INTRODUCTION
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To define the safety of Tumor necrosis factor inhibitor (TNFi) during

pregnancy: from the newborn’s perspective.

¿WHY?

Inflammatory bowel disease (IBD)

Rheumatic diseases (RMD)

REMISSION OF 

DISEASE ACTIVITY

Chung et al. Korean J Intern Med. 2023; PMID: 35581954.    Lungaro et al. J Pers Med. 2023; PMID: 36836400.    

IgG1 isotype mAb IgG1 isotype Fc



INTRODUCTION

2/15

This figure is original and created by Y. Luo in Biorender.com; PMID: 36825745

This figure is original and created by Y. Luo in Biorender.com; PMID: 36825745
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This figure is original and created by Y. Luo in Photoshop; PMID: 36825745

Esteve-Solé et al. Front Immunol. 2017; PMID: 28983301.   Julsgaard et al. Gastroenterology. 2016; PMID: 27063728.    



GUIDLINE RECOMMENDATIONS
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for in utero use of biological drugs:

Nguyen et al. Gastroenterology. 2016; PMID:  26688268.    

Rheumatology 2023; PMID:  36318966.

Annals of the Rheumatic Diseases. 2016; PMID:  26888948.    

1. To ensure maternal disease remission during pregnancy.

4. Drug discontinuation is subject to ensuring remission of

maternal disease activity.

2. The need to ensure the newborn to have the minimal level of

drug as possible at birth.

3. To avoid the drug after third trimester of pregnancy.

Specific recommendations are on the next page



GUIDLINE RECOMMENDATIONS – VACCINE SCHEDULE
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Resum de l'exposició materna a biològics de la British Society for Rheumatology: PMID:  36318966

Fàrmac Aturar Recomanació VACUNA en els nens exposats

CZP 
Compatible tot

l’embaràs.
No requereix cap alteració en el calendari de vacunació infantil

IFX

ADA

GOL

ETN

• IFX: 20 SG

• ADA i GOL: 28 SG

• ETA: 32 SG

Seguir calendari de vacunació normal si:

• IFX aturat a les 20 SG

• ADA i GOL aturat a les 28 SG

• ETA aturat a les 32 SG

2025 - Calendaris de vacunacions i

immunitzacions sistemàtiques from

canalsalut.gencat.cat

Generalitat de Catalunya.
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Resum de l'exposició materna a biològics de la British Society for Rheumatology: PMID:  36318966

Fàrmac Aturar Recomanació VACUNA en els nens exposats

IFX, ADA, GOL, 

ETN.

IL-1, ABA, BEL, 

IL-17, IL-12/23, 

RTX, IL-6.

Exposició durant

3r trimestre.

Evitar totes les vacunes vives/atenuades en el calendari de vacunació 

infantil fins als 6 mesos d'edat.  rotavirus

2025 - Calendaris de vacunacions i

immunitzacions sistemàtiques from

canalsalut.gencat.cat

!



CONCERNS

7/15

TNFi is an immunomodulator that blocks the action of the cytokine TNF  immune changes.

Long target-side effect: biological drugs with placental transfer capacity are not only immunomodulating the maternal

immunity, but also the fetal/neonatal immune system.

Perinatal immunity is still maturing, any alterations during this critical period

could have long-term consequences on immune integrity and function later in

life.

Secondary immunodeficiency 
due to drug exposure ????

RISKS

BENEFITS
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¿What elements are we concerned about?

Lymphoid profile

This figure is original and created by Y. Luo in Biorender.com; PMID: 36825745

TNF is a key cytokine for lymphoid 

organogenesis during early life.

This figure is original and created by Y. Luo in Biorender.com; PMID: 36825745

TNFi may affect the immune responses balance.

CONCERNS: lymphoid organogenesis



CONCERNS: mycobacterial challenge
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This figure is original and created by Y. Luo in Biorender.com; PMID: 36825745

Responses to Mycobacterial challenge

TNF plays a key role in the IL-12/IFN-Ɣ axis. 

Mycobacterial elimination.

¿What elements are we concerned about?

Cheent et al. Journal of Crohn's and Colitis. 2010; PMID: 21122568.

If the newborn needs the BCG vaccine, 
consult a pediatrician-immunologist



OUR PROJECT– STUDY DESIGN
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MULTICENTER AND MULTIDISCIPLINARY STUDY (2014-2024)

Rheumatologists

Gastroenterologists

Obstetricians

Paediatricians

Pregnant patients treated with TNFi:

• Rheumatic diseases (RMD)

• Inflammatory bowel diseases (IBD)SJD (IP); HCB; HVH

AFTER DELIVERY…

• Umbilical cord blood (at birth)

• Peripheral blood (at 3, 6 and 12 months)

Immune follow-up

• Integrity of IL-12/IFN-γ axis in response to

mycobacterial challenge.

• Drug clearance in the newborn

• T and B cell maturation course

• Humoral immunity (levels of Ig)

Clinical follow-up

At 3, 6 12 months with paediatricians.

FIS PI18/00223  



OUR PROJECT– COHORT
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Table 1. Summary of the study cohort.

RA: Rheumatoid arthritis

SpA: Spondyloarthritis

JIA: Juvenile idiopathic arthritis

SAPHO:Synovitis-acne

pustulosishyperostosis-osteitis

CD: Chron diseases

UC: Ulcerative colitis

We observed no case of fetal death.

The TNFi-exposed newborns did not present congenital abnormalities and had normal pondostatural and

neurological development.

Study cohort: N = 50 pairs of mother-child.

Healthy control group: N = 30



OUR PROJECT– DRUG LEVELS
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At birth, all newborns exposed to ADA/IFX

presented positive levels of drug.

The TNFi drug levels in the newborns exceeded

those of the mother.

o Ratio ADA: UCB/maternal level = 1.05

o Ratio IFX: UCB/maternal level = 2.23

Figure 1. ADA and IFX drug clearance in neonatal bloodstream.

Statistical significance < 0.05; Spearman correlation (r): low association 0.1-0.3;

moderate positive association between 0.3-0.5; and strong positive association 0.5-1

ADA (N = 11) IFX (N = 10)

Drug clearance (mean half-life) in neonatal

peripheral blood was slower than in the mother.

Newborns: 30.67 daysMothers: 28 days

Drug levels were detectable in infants until 6 months of age.



OUR PROJECT– MAIN RESULTS. 
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ADA/IFX-exposed newborns had a transient immature T cell profile compared to the HC, and the groups Untreated, ETN,

CZP. Almost normalized at 12m.

TNFi with higher placental transfer activity (IFX/ADA) had more impact on neonatal T cell profile.

B cell compartment showed a normal maturation process with increasing age in both TNFi exposed newborns

and Untreated group.

o TNFi exposed newborns had normal humoral immunity (within normal range).

o Normal vaccine responses

o 6 newborns received rotavirus vaccine without adverse effects.

Humoral immunity and vaccine responses:

¿Immune balance?

¿Long-term consequences?

Immature T cell profile:

¿Immune cellular responses?



OUR PROJECT– MAIN RESULTS. 
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At birth, IL-12/IFN-γ axis activity was reduced in ADA /IFX exposed newborns. TNF levels normalized along with

drug clearance.

***: p< 0.001

TNFi with higher placental transfer activity (IFX/ADA) had more impact on IL-12/IFN- γ axis.

Risks to intracellular pathogen infections?

i.e., tuberculosis, leishmania.

BCG is included in the vaccine annual schedule.

Endemic zones



OUR PROJECT– TO RAISE AWARENESS
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Luo et al., Pediatric Allergy Immunol. 2023; PMID: 36825745.

Long target-side effect: biological drugs with

placental transfer capacity are not only

immunomodulating the maternal immunity, but also

the fetal/neonatal immune system.

Graphical abstract

Must reed article along with an Editorial Comment.

Luo et al., Pediatric Allergy Immunol. 2023; PMID: 36825745.

FIS PI24/00467  



TAKE HOME MESSAGES

1. Most biological drugs cross the placenta and may exert immunomodulatory effects on both

the mother and the newborn.

2. Each biologic targets a specific immune component, which can impact the newborn’s

immune development.

3. Expert-driven recommendations are needed to guide the use of immunomodulators during

pregnancy and support safe treatment decisions.

4. Adjusting maternal treatment schedules may ensure optimal disease control while minimizing

unnecessary fetal exposure.

5. This project has strong potential to improve maternal-fetal care by addressing key gaps in the

management of in utero exposure to immunomodulatory drugs.

6. Close follow-up of biologic-exposed newborns is essential, due to possible effects on

lymphoid ontogeny and risk to infections.
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Estudio de enfermedades por disfunción inmune en pediatría (GEMDIP)
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SG: setmana de gestació, FAME: fàrmac modificador de la malaltia, CZP: Certolizumab, INF: Infliximab, ADA:

Adalimumab, GOL: Golimumab, ETA: Etanercept, ABA: Abatacept, BEL: Belimumab, RTX: Rituximab, IL-1:

Inhibidors interleuquina 1, IL-6: Inhibidors interleuquina 6, IL-17: Inhibidors interleuquina 17, IL-12/23: Inhibidors

interleuquina 12/23.

Resum de l'exposició materna a FAME biològics de la 

British Society for Rheumatology

Fàrmac Recomanació

CZP • Compatible amb els tres trimestres de

l'embaràs

• No requereix cap alteració en el

calendari de vacunació infantil

INF

ADA

GOL

ETA

Seguir calendari de vacunació normal si:

• INF aturat a les 20 SG

• ADA i GOL aturat a les 28 SG

• ETA aturat a les 32 SG

INF, ADA, 

GOL, ETA, 

IL-1, ABA, 

BEL, IL-17, 

IL-12/23, 

RTX, IL-6 

Si utilitzats en el tercer trimestre:

• Evitar totes les vacunes vives en el

calendari de vacunació infantil fins als

6 mesos d'edat

• 5 mesos després de l'última dosi d’ADA

• 16 setmanes després de l'última dosi

d’ETA

Consideracions en el calendari vacunal si exposició materna a FAME biològics durant la gestació 


