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Preterm birth is an inflammatory process



Blencowe H et al 2013 Pediatric Research 74: 

Burden of mortality and impairment for 15 
million preterm babies born in 2010



Rinaldi et al, Expert Rev Clin Immunol, 2011. 7(5), 675-96. 
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Evidence for the role of intrauterine infection and 
inflammation

Women who deliver preterm have:
• Higher incidence of chorioamnionitis than 

those delivering at term
• Greater bacterial load in fetal membranes 

in preterm labour
• Increased levels of pro-inflammatory 

mediators in amniotic fluid  - e.g. TNF-α, IL-
6 and MMP-8

Injection of bacteria or bacterial 
products increase inflammatory 
cytokines and effectively induce 
preterm labour in animal 
models



Adapted from Boyle, Rinaldi, Norman, Stock . Journal of Reproductive Immunology, 2017

Fetal Inflammation and Injury



Seminars in Fetal and Neonatal Medicine 2020 25DOI: (10.1016/j.siny.2020.101146) 
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Fetal Inflammatory Response Syndrome (FIRS)

http://www.elsevier.com/termsandconditions


Fetal Inflammatory Injury Can Occur without Preterm Labour

-Chorioamnionitis does not invariably lead to PTB

-Babies can be born with signs of systemic inflammation in the absence 
of preterm labour

- Changes in brain connectivity can be detected before preterm birth

In animal models, bacteria, and bacterial products which are 
not sufficient to cause preterm birth still result in fetal injury



Current Strategies to Prevent Preterm Birth and Fetal 
Injury

Tocolysis :
-Temporarily 
decrease myometrial
contractions
-Does not improve 
neonatal outcome 
(Haas et al BMJ. 2012 Oct 9;345)

Antibiotics:
-Do not stop preterm birth 
(Kenyon et al Lancet. 2001 Mar 
31;357(9261):989-94)

-Increase CP at age 7 years 
(Kenyon et al Lancet. 2008 Oct
11;372(9646):1319-27.)

Progestogens:
-Vaginal progesterone and 17-
OHPC both reduced birth before 34 
weeks' gestation in high-risk 
singleton pregnancies (Relative risk 
[RR] 0·78, 95% CI 0·68–0·90)
EPPPIC Group.Lancet. 2021 Mar 27;397(10280):1183-
1194. 

Aspirin:
- 6-13+6 weeks, Nulliparous women
-PTB RR 0.89, Cl 0.81–0.98
(Hoffman MK et al Lancet 2020 Jan 25;395(10220):285-293.)



Emerging preterm birth strategies:

• Phase III
• Retosiban (GSK oxytocin receptor antagonist): terminated (no reduction in PTB)
• Barusiban (Ferring oxytocine receptor antagonist) : No reduction in PTB within 48 h

• Lipocine (LPCN1107 [Oral 17-OHP])  vs IM 17-OHP– ongoing
• Oral dydrogesterone (University of Hong Kong) – ongoing

• Phase II
• OBE022 (Ebopiprant) : prostaglandin F2 alpha receptor antagonist

• Indomethacin: NSAID vs Nifedipine (proposed- Hadassah Medical Organization) 

Coler et al. 2021. Journal Clinical Medicine



Taguchi et al. Reproductive Sciences 2017 

Preclinical: Targeting Cytokines, Chemokines & Signalling



• Interleukin-1 Receptor Antagonists: 
• Kineret, canakinumab, and rilonacept – Rx for inflammatory disorders
• Reduce fetal inflammation (low dose) and preterm labour (intra-amniotic) in 

animal models
• Side effects 
• Allosteric regulators

• Broad spectrum chemokine inhibitors (BSCI) Immunoliposome: 
• Block somatostatin receptor type 2 (SSTR2)
• May directly inhibit uterine contraction
• Blocks LPS induced PTB in moude model
• Inhibits GBS induced preterm labour in primate model (but not microbial 

invasion of the fetus)
Coleman et al. Front. Immunol. 2020, 11, 770
Shynlova, O et al. J. Cell Mol. Med. 2014, 18, 1816–1829

Leitner et al, Am J Reprod Immunol. 2014 May; 71(5): 418–426
Kallapur, S.G. Am. J. Respir. Crit. Care Med. 2009, 179, 955–961
Presicce, P. JCI Insight 2018, 3.

Preclinical: Targeting Cytokines, Chemokines & Signalling



Taguchi et al. Reproductive Sciences 2017 

Preclinical: Suppressing Inflammation



• Lipid mediators: 
• 15d-PGJ2: Did delay LPS induced PTB and reduce inflammation in mice
(Pirianov et al (2009) Endocrinology, 150, 699-706 ; 

• 15-epi-lipoxin A4: Did not reduce LPS induced PTB but did reduce inflammation and 
pup mortality in mice

(Rinaldi et al (2015) Mol Hum Reprod, 21(4):359-68)

• Statins
• Simvastatin:  reduces PTB incidence in mice, and inhibits myometrial 

contractions, and exhibits key anti-inflammatory effects in ex vivo human 
tissue (Boyle et al FASEB J. 2019 Feb; 33(2): 2743–2758.)

• Pravastatin: does not cross the placenta (Pippin)

Preclinical: Suppressing Inflammation



Preclinical: Other strategies

• Antimicrobial peptides:
• Cathelicidin-deficient (Camp-/-) mice are less susceptible to LPS induced PTB 

with decrease in IL-6.

Boeckel SRV, Sci Rep. 2019 May 14;9(1):7356

Son GH et al. Int J Mol Sci. 2021 Aug 18;22(16):8905. doi: 
10.3390/ijms22168905. 

Frew L, Stock SJ. Reproduction. 2011 Jun;141(6):725-35. 



Challenges

• Balancing pro and anti-inflammatory effects
• May need to treat infection and inflammation
• Mode of delivery of treatments 

• Diagnosing preterm labour
• Detection of the fetus with inflammation

• Clinical trials are challenging
• Feasibility of tocolysis trials
• Need for long term follow up

• Recognition of risk for preterm birth – prevention
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