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Abstract 

Background: Persistent human papillomavirus (HPV) infection causes cervical intraepithelial neoplasia 
(CIN). Excisional treatment of CIN has been linked to increased risk of preterm delivery (PTD). The 
specific mechanism behind is however unclear. Also untreated CIN has been associated with an increased 
risk of PTD. It is unknown whether this is attributable to the HPV infection itself or other causes.  
Aims: To examine whether HPV infection, untreated CIN and/or previous treatment for CIN is associated 
with PTD and other adverse obstetric outcomes. To study possible causal pathways for an association, 
including cone length of treatment, changes in cervical microbiota and infectious complications.   
Material and methods: Paper I; a Swedish register-based study (1999-2016), studying obstetric outcomes 
in women with normal cervical cytology (NCC) (n=338,109), abnormal cytology (n=11,727) or positive 
HPV test (n=2,550) - in conjunction with pregnancy, previously treated women (n=23,185), and women 
with CIN2+ diagnosed after pregnancy (n=33,760). Paper II; a register-based study from western Sweden 
(2008-2016), comparing obstetric outcomes in women with NCC (n=42,398), women with CIN during 
pregnancy (n=1,380) and previously treated women (n=3,250) including a subgroup with cone length 
measured at treatment (n=2,408). Paper III; a prospective observational study in Sweden/Norway (n=950) 
comparing obstetric outcomes in women with or without HPV infection detected in urine at mid-pregnancy 
and at delivery. Paper IV; a prospective observational study in Norway with culture and PCR of cervical 
microbiota in women with CIN (n=89) before and six and 12 months after LEEP and also compared to 
women with NCC (n=100).  
Results: 
Paper I; HPV infection (HPVtest) compared to NCC was associated with PTD (aOR 1.2, 95% CI 1.0-1.4), 
and preterm prelabor rupture of membranes (pPROM) (aOR 1.5, 1.2-2.0), but treated women had higher risk 
compared to women with HPV infection; PTD (aOR 1.7, 1.4-2.0), pPROM (aOR 1.6, 1.2-2.0). Treatment 
but also HPV infection were associated with increased risk of neonatal mortality and PROM at term and 
treatment also with chorioamnionitis and neonatal sepsis.  
Paper II; Treatment was associated with an increased risk of PTD (aOR 1.6, 1.2-2.1), pPROM (aOR 2.7, 
1.7-4.5), and PROM at term compared to women with CIN, and risks increased with cone length. Small 
treatments (≤10 mm) were also associated with increased risk for PTD and pPROM.  
Paper III; Women positive for high-risk-HPV genotypes at mid-pregnancy had a higher frequency of PTD 
compared to those negative for high-risk-HPV, but comparisons were non-significant.  
Paper IV; Treatment resulted in a reduction of non-Lactobacillus bacterial species. More types of bacterial 
species were detected in women planned for LEEP than in women with NCC.  
Conclusion: Women with HPV infection have increased risk of PTD, pPROM and neonatal mortality. 
Excisional treatment for CIN, also minor excisions, increases the risks for PTD and pPROM further 
compared to having untreated CIN/HPV infection. The risks increase with cone length. Previous treatment 
is also associated with increased risk of PROM at term and maternal and neonatal infectious complications. 
Treatment appears not to result in a more diverse or dysbiotic cervical microbiota while CIN is associated 
with increased bacterial diversity. 
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