
1672 
 

PERIODONTITIS AND BIRTH OF PRETERM INFANTS WITH LOW WEIGHT: A REVIEW ARTICLE 

 

Mohammad Hasan Lotfalizade
1
, Amin Khajavi

2
, Leila Khodadaifard

3
, Neda Bozorgmehr

4*
, Amirhossein Rahimizadeh 

Hosseini
5
, Sirous Hashemi

6 

 
1Post graduate Student of Oral and Maxillofacial Radiology, Mashhad Dental School, Mashhad University of Medical 

Science, Mashhad, Iran 
2Assistant professor of Periodontology, North Khorasan Dental School, North Khorasan University of Medical Sciences, 

Bojnourd, Iran 
3Post graduate Student of Periodontology, Mashhad dental school, Mashhad University of Medical Science, Mashhad, Iran 
4Post graduate Student of Prosthodontics, Mashhad Dental School, Mashhad University of Medical Science, Mashhad, Iran 

5Student of Dentistry, North Khorasan Dental School, North Khorasan University of Medical Sciences, Bojnourd, Iran 

*Corresponding Author: Neda Bozorgmehr, Email: bozorgmehrneda@yahoo.com 

 

Abstract. About 9.6% of infants are born prematurely around the world. In addition to infection of reproductive system, 

inflammation and infection of distant organs are one of the risk factors for preterm low birth weight (PTLBW). Since 

periodontitis is a prevalent disease and also premature labor is a common complication with high treatment cost, it is 

important to elucidate the relationship between these two conditions. Such a knowledge could be helpful to prioritize the 

preventive interventions for reduction of adverse pregnancy outcome. Epidemiologic studies , as the first line of evidence, 

showed the higher prevalence of PTLBW among women with periodontitis. When a condition is being proposed as a risk 

factor, it is necessary to explain the biologic mechanisms underlying such a relationship. The relationship between 
periodontitis and PTLBW is biologically plausible. Periodontitis is a chronic inflammatory disease in which anaerobic 

bacteria being colonized in deep pathologic pockets and produce large amount of inflammatory mediators. Perio-pathogens 

and their products enter the placenta and amniotic fluids. They could activate the inflammatory signaling pathways and 

induce the PTLBW. Despite the large number of randomized control trial (RCT) studies, the effect of periodontal treatment 

on the incidence of PTLBW is not well understood. Although the periodontal treatment could not necessarily reduce the 

incidence of PTLBW, but oral hygiene, is a pivotal compartment of health care during pregnancy. The aim of this article 

was to review the current evidences about different aspects of the relationship between periodontitis and PTLBW.  
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Introduction 

Every year, about 15 million premature newborns are born worldwide. They born before 37th week and weigh less than 
2,500 grams (1). Despite significant improvements in public care, a significant reduction has not been seen in the incidence 

of low birth weight infants. An estimated 9.6% of infants worldwide are born prematurely (2). In addition to infection of the 

genital tract, infection and inflammation of the distant organs are also one of the risk factors for birth of preterm infants with 

low weight. Periodontitis is a chronic inflammatory disease of the supporting tissues of the tooth including the gingiva, the 

periodontal ligament, and the alveolar bone. The microbial plaque, which is mainly composed of anaerobic Gram-negative 

bacteria, is the main necessary factor for periodontal diseases. The hypothesis of the association of periodontitis with 

preterm labor and low birth weight was first proposed by Offen Bacher in 1996. By designing a case study, he suggested a 

link between periodontitis and PLTBW(3). Subsequently, numerous studies have reported a higher prevalence of different 

forms of periodontal disease in women with preterm labor. Specifically, studies on populations with poor socioeconomic 

status and African-American races showed this association (3-10). Since periodontitis is a prevalent disease and preterm 

labor is a common complication with high treatment costs, it is important to identify the relationship between these two 
conditions. It is not yet clear whether prioritizing interventions to prevent and treat periodontitis can prevent adverse 

pregnancy complications at the society or not.  

Epidemiological studies on the relationship between periodontitis and preterm labor 

Since periodontitis has been suggested as a potential risk factor for preterm labor, many epidemiological studies have been 

conducted with different designs to investigate this association. Cross-sectional studies have reported a prevalence of 

periodontitis of 11 to 100% among pregnant women (11, 12). Many epidemiological studies have shown a link between 

periodontal disease and adverse pregnancy outcomes (15-13). These studies reported higher risk of pregnancy complications 

including preterm labor (17, 16), low birth weight (18), and preeclampsia (19, 20) in women with periodontitis. However, 

many studies with large sample size on different populations could not find such a relationship (28-21). Based on our search 

in MEDLINE data base 13 well-designed case-control study were found (40, 29, 29), But only one study showed no 

association between periodontitis and preterm labor (40). Of the 11 cohort studies, 7 showed positive association (48-41) 

and 3 showed no association between these two conditions (51-49). There are various reasons to explain the contradictory 
results of the studies. First, the definition of periodontitis and PTLBW in epidemiologic studies were different among 

published articles. For example, in Martinez's study(52), according to the American definition(53), there was a relationship 

between periodontitis and preterm delivery, while no such relation was found based on the definition of European Society of 
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Periodontology(54). The second possible reason for the inconsistent results may be related to the similar risk factors for 

periodontitis and PTLBW. Race, tobacco use, and poor socioeconomic status are similar risk factors in these two conditions. 

One hypothesis is whether periodontitis is an independent risk factor for preterm labor. Preeclampsia is a possible 

confounding factor in the relationship between periodontitis and PTLBW. Only studies that used regression analysis seem to 

be valid to elucidate the relationship between these two conditions. In these studies the net relationship between these two 

conditions could be calculated by statistical adjustment of similar risk factors. The association between periodontitis and 

PTLBW may be overestimated in studies which do not use adjustment for the same risk factors. 

systematic review studies of the relationship between periodontitis and preterm labor 

There have been many systematic reviews of the relationship between periodontitis and adverse pregnancy complications 
such as preterm labor, low birth weight, preeclampsia and gestational diabetes. The results of systematic review studies 

were also inconsistent. The result of a meta-analysis study conducted as a trial sequential analysis showed that no strong 

evidence is yet available to judge the association between periodontitis and PLBW. We found two overview of systematic 

reviews. In the Daalderop et al. study, 17 systematic review articles were reviewed (55). The results of this study indicated a 

relationship between periodontitis and LBW. The results of the Romchandi et al. study, which reviewed 6 systematic review 

articles, showed this association too. The authors proposed that further investigations required to clarify the relationship of 

these conditions (56). According to the findings of Daalderop et al. study, the meta-analyses that showed a strong 

association between periodontal disease and adverse pregnancy outcomes had low bias risk and most of the negative results 

were reported in studies with moderate to high risk of bias. Although several systematic reviews and meta-analyses suggest 

a link between periodontitis and PTLBW, but this kind of relationship should be interpreted with caution. Because the 

conclusions of these studies were limited to the systematically review of epidemiologic evidences. But epidemiologic 

studies could not determine the causal relationship between these two conditions.     

Biological mechanisms of the relationship between periodontitis and PTLBW 

Epidemiological studies provide the most preliminary evidence regarding the association between periodontitis and 

PTLBW. According to Hill's criteria to prove a causal relationship, it is necessary to provide biological mechanisms by 

which the risk factor causes the disease. The association between periodontitis and PTLBW seems biologically plausible. 

Periodontitis is a chronic inflammatory disease in which anaerobic bacteria are colonized in deep pockets and produce 

significant amounts of inflammatory mediators. Priopathogens and their products can reach the placenta and enter the 

amniotic fluid, thereby activating inflammatory signaling pathways and inducing PTLBW.  

The role of periodontal pathogens in low birth weight preterm infants 

Numerous studies have shown that levels of periopathogenes such as T. denticula, T. forsythia, P.gingiva, A. actinomy 

cetemcomitans, E.corrodens and capnocytophaga strains were significantly higher in preterm infants than in normal 

neonates (51, 57, 58). In the study of Usin et al., when P.intermedia and A.a were present in maternal periodontal pockets, 
the probability of the PTLBW increased by 129%(59). A study by Blanc et al showed that the levels of periodontal 

pathogens in the placenta were dependent on maternal periodontal status (60). Most studies that have examined the 

association between the presence of periodontal pathogens and PTLBW have assessed the presence of P. gingivalis and F. 

nucleatum. P.gingivalis is a key stone pathogen that can cause dysbiosis. Several studies have also shown the presence of 

periodontal pathogens in low birth weight preterm infants. In the study by Vanterpool et al., P.gingivalis was found only in 

the villous tissue of preterm infants and was not found in the control group (61). Also, the presence of P.gingivalis in the 

tissues of villous chorionic (62) and amniotic fluid (63) was associated with abortion or low birth weight infants. Other 

studies also showed that P.gingivalis in placenta was associated with preterm births and preeclampsia (65, 64).  In the study 

of Miyauchi et al., following infection of rat tooth, P.gingivalis was detected in placenta by IHC and PCR (66). F.nucleatum 

also plays an important role in the pathogenesis of periodontitis and serves as a link between primary and secondary 

colonized bacteria. In Coppenhagen-Glazer et al. study that was done on rats, it was shown that F. nucleatum can cross the 
placenta and cause intrauterine infection (67). Bohrer reported a case report of acute chorioamniontitis caused by 

F.nucleatum (68). Various studies have reported the presence of F. nucleatum in the placenta (60), the amniotic cavity (63), 

the chorioamnion (69) and also in the maternal periodontal pockets (70). A number of studies have also shown that the 

placental microbiome is similar to the oral microbiome (65, 71). In some studies, intrauterine infections caused by 

periodontal pathogens associated with red and orange complexes have been reported (72, 73). Numerous animal and in vitro 

studies have been done to investigate the mechanisms through which periodontal pathogens and their products cause 

preterm labor. In in vitro studies, trophoblast cells were infected with periodontal pathogens to determine if periodontal 

pathogens affect placental tissues and cells. In a study by Riewe et al., Extravillusal trophoblast cells (HTR8) cultured from 

human placenta were infected with P.gingivalis and the transcriptional changes of these cells were examined by 

transcriptional profiling. The results of this study showed that more than 2000 genes are expressed differently after infection 

with P.gingivalis (74). Other studies have shown that infection of HTR8 cells with P.gingivalis results in the secretion of 

interleukin-8 and interferon-Ƴ (75) and apoptosis and cell cycle arrest in G1 phase (76, 77). In a study by Ren et al., It was 
found that P.gingivalis induces apoptosis in trophoblast cells via ERK 1/2 pathway (78). In Hasegawa-Nakamura study, the 

lipopolysaccharide of P.gingivalis induces the expression of interleukin-6 and interleukin-8 via Toll like receptor 2 in 

chorionic cells (79). NFKβ is a key transcriptional factor of genes of inflammatory cytokines. Many in vitro studies 
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investigating the effect of pathogens or virulence factors on inflammation, measure changes in this transcription factor 

following infection of cells in the culture medium by various molecular methods. Ao et al. study found that infection of 

HTR8 cells with P.gingivalis leads to increased expression of proinflammatory cytokine genes such as COX2, TNFα, and 

IL8 via the NFKβ-dependent pathway (66). In animal studies, periodontal pathogens are injected in a site that is far from the 

fetus to simulate an infection similar to a periodontal infection. These animal model studies of periodontitis have shown that 

intravenous administration of F. nucleatum to mice cause preterm labor and fetal death through activation of pro-

inflammatory pathways induced by TLRs (66, 80).  

The effect of periodontitis inflammatory mediators on preterm labor 

TNFα and IL1β are key cytokines involved in periodontitis. These two cytokines are the most important mediators that are 
usually secreted from Antigen-presenting cells after activation of innate immune system and they can produce prostaglandin 

E2 (PGE2) by affecting a wide range of cells. These two cytokines also may play a role in preterm labor by inducing PGE2 

secretion in placenta and chorion. In patients with severe periodontitis, following local production of inflammatory 

mediators such as IL1β, IL6, and TNFα, these mediators enter the systemic bloodstream and trigger an acute phase response 

in the liver that is characterized by increased CRP production (81, 82).  Acute phase response and elevated serum CRP 

levels may be associated with an increased risk of cerebrovascular, cardiovascular and low birth weight neonatal events 

(83). Numerous clinical studies have shown an association between increased levels of circulating inflammatory mediators 

and the birth of low birth weight preterm infants (85, 84). According to a systematic review by Stadelmann et al., There is a 

relationship between the levels of inflammatory mediators in the gingival cervical fluid (GCF) and adverse pregnancy 

outcomes (86). Some studies have also shown that some polymorphisms related to cytokine genes may be associated with 

PTB (87, 88). IL1β and IL6 have been identified as major cytokines initiating preterm labor (84, 85). According to the 

findings of some studies, the increase in amniotic IL6 levels in the second trimester was associated with the onset of preterm 
labor (90, 90). In Ao et al.'s study of rats, dental infection with P.gingivalis , increased the levels of circulating IL1β, IL6, 

IL17, and TNF∝ cytokines significantly. The presence of P.gingivalis in placenta was detected by PCR and IHC in these 

rats.  It was observed that degenerative changes of endothelial cells and trophoblasts and loss of connectivity between 

placenta cells were associated with a significant increase in the risk of preterm labor.  

The effect of periodontal treatment on PTLBW reduction 

One of the study design methods to find out the causal relationship between periodontitis and PTLBW is to investigate the 

effects of periodontal treatment on preterm delivery. Despite the large number of RCT studies in this area, it is still unclear 

whether periodontal treatment can reduce preterm labor. In the most recent systematic review published in Cochrane, there 

was no association between periodontal treatment and preterm delivery (RR: 0.87, C1: 07-1 / 1). All studies reviewed in this 

systematic review had a high bias risk. Therefore, the evidence available to answer this question is not of good quality. The 
effect of periodontal treatment on preterm delivery is influenced by many factors such as criteria for the diagnosis of 

periodontitis, oral microbial flora, severity of disease, treatment efficacy and duration, as well as duration of treatment 

during pregnancy (91). Some studies have shown that periodontal treatment during pregnancy has no effect on the systemic 

and local reduction of inflammation induced by periodontal pathogens (97-92). Because periodontal treatment-induced 

bacteremia results in systemic inflammation and subsequent adverse pregnancy outcomes. Also, in pregnant women, due to 

some limitations, treatment could not be completed. Such an incomplete treatment is not sufficient to prevent the 

progression of the disease. A study by Jeffcoat et al showed that decreasing preterm delivery following periodontal 

treatment depends on the success of treatment (98). According to the regression analysis performed in the Penova-

Veselinovic et al study, there is a strong relationship between the success of periodontal treatment and preterm labor. 

Patients with recurrent periodontal disease were more susceptible for PTB (99). Given the limitations and complications of 

periodontal treatment during pregnancy, the pre-pregnancy period may be the best time for periodontal treatment (100). 

Because more intensive treatment is possible during this period, it is more likely to achieve the desired results and may 
provide more definitive evidence. If studies show that periodontal treatment is effective before pregnancy, the hypothesis 

that subclinical infections such as periodontal disease will have adverse pregnancy outcomes will invigorate.  What is clear 

from the available evidence is that due to the risk of random error and bias in the studies, the effect of periodontal treatment 

on preterm delivery cannot be determined conclusively and further RCT studies with well-designed methods are still 

needed.  Although interventions during pregnancy have not necessarily been associated with reduced rates of adverse 

pregnancy outcomes, oral hygiene instruction is an integral part of health care that is both effective and safe and should be 

emphasized before and during pregnancy. 

 

References 

 

1. Black MYH, Longo PL, Bueno-Silva B, Mayer MPA. Mechanisms involved in the association between periodontitis and 
complications in pregnancy. Frontiers in public health. 2015; 2: 290. 

2. Beck S, Wojdyla D, Say L, et al. The worldwide incidence of preterm birth: a systematic review of maternal mortality 

and morbidity. Bulletin of the World Health Organization. 2010; 88: 31-8. 



1675 
 

3. Offenbacher S, Katz V, Fertik G, et al. Periodontal infection as a possible risk factor for preterm low birth weight. Journal 

of periodontology. 1996; 67: 1103-13. 

4. Srinivas SK, Parry S. Periodontal disease and pregnancy outcomes: time to move on? Journal of Women's Health. 2012; 

21 (2): 121-5. 

5. Jeffcoat MK, GEURS NC, REDDY MS, CLIVER SP, GOLDENBERG RL, HAUTH JC. Periodontal infection and 

preterm birth: results of a prospective study. The Journal of the American Dental Association. 2001; 132 (7): 875-80. 

6. Mokeem SA, Apple GN, Al-Jewair TS. The prevalence and relationship between periodontal disease and pre-term low 

birth weight infants at King Khalid University Hospital in Riyadh, Saudi Arabia. J Contemp Dent Pract. 2004; 5 (2): 40-56. 

7. Marin C, Segura ‐ Egea JJ, Martinez ‐ Sahuquillo Á, Bullón P. Correlation between infant birth weight and maternal 
periodontal status. Journal of clinical periodontology. 2005; 32 (3): 299-304. 

8. Martins Moliterno LF, Monteiro B, da Silva Figueredo CM, Fischer RG. Association between periodontitis and low birth 

weight: a case – control study. Journal of clinical periodontology. 2005; 32 (8): 886-90. 

9. Jarjoura K, Devine PC, Perez-Delboy A, Herrera-Abreu M, D'Alton M, Papapanou PN. Markers of periodontal infection 

and preterm birth. American journal of obstetrics and gynecology. 2005; 192 (2): 513-9. 

10. Radnai M, Gorzó I, Nagy E, Urbán E, Novák T, Pal A. A possible association between preterm birth and early 

periodontitis: A pilot study. Journal of clinical periodontology. 2004; 31 (9): 736-41. 

11. Ifesanya JU, Ifesanya AO, Asuzu MC, Oke GA. Determinants of good oral hygiene among pregnant women in Ibadan, 

south-western Nigeria. Annals of Ibadan postgraduate med

icine. 2010; 8 (2): 95-100. 

12. Piscoya MDBdV, Ximenes RAdA, Silva GMd, Jamelli SR, Coutinho SB. Periodontitis-associated risk factors in 
pregnant women. Clinics. 2012; 67 (1): 27-33. 

13. Xiong X, Buekens P, Goldenberg RL, Offenbacher S, Qian X. Optimal timing of periodontal disease treatment to 

prevent adverse pregnancy outcomes: before or during pregnancy? American journal of obstetrics and gynecology. 2011; 

205 (2): 111. e1-. e6. 

14. Wei B-J, Chen Y-J, Yu L, Wu B. Periodontal disease and the risk of preeclampsia: a meta-analysis of observational 

studies. PLoS One. 2013; 8 (8): e70901. 

15. Kunnen A, van Doormaal JJ, Abbas F, Aarnoudse JG, van Pampus MG, Faas MM. Periodontal disease and pre-

eclampsia: a systematic review. J Clin Periodontol. 2010 Dec; 37 (12): 1075-87. 

16. Offenbacher S, Lieff S, Boggess KA, et al. Maternal periodontitis and prematurity. Part I: Obstetric outcome of 

prematurity and growth restriction. Annals of periodontology. 2001 Dec; 6 (1): 164-74. 

17. Jarjoura K, Devine PC, Perez-Delboy A, Herrera-Abreu M, D'Alton M, Papapanou PN. Markers of periodontal infection 
and preterm birth. Am J Obstet Gynecol. 2005 Feb; 192 (2): 513-9. 

18. Moliterno LF, Monteiro B, Figueredo CM, Fischer RG. Association between periodontitis and low birth weight: a case-

control study. J Clin Periodontol. 2005 Aug; 32 (8): 886-90. 

19. Siqueira FM, Cota LO, Costa JE, Haddad JP, Lana AM, Costa FO. Maternal periodontitis as a potential risk variable for 

preeclampsia: a case-control study. J Periodontol. 2008 Feb; 79 (2): 207-15. 

20. Kunnen A, Blaauw J, van Doormaal JJ, et al. Women with a recent history of early onset pre-eclampsia have a worse 

periodontal condition. J Clin Periodontol. 2007 Mar; 34 (3): 202-7. 

21. Moore S, Ide M, Coward PY, et al. A prospective study to investigate the relationship between periodontal disease and 

adverse pregnancy outcome. Br Dent J. 2004 Sep 11; 197 (5): 251-8; discussion 47. 

22. Moore S, Randhawa M, Ide M. A case-control study to investigate an association between adverse pregnancy outcome 

and periodontal disease. J Clin Periodontol. 2005 Jan; 32 (1): 1-5. 

23. Govindaraju P, Venugopal S, Shivakumar MA, Sethuraman S, Ramaiah SK, Mukundan S. Maternal periodontal disease 
and preterm birth: A case-control study. Journal of the Indian Society of Periodontology. 2015 Sep-Oct; 19 (5): 512-5. 

24. Skuldbol T, Johansen KH, Dahlen G, Stoltze K, Holmstrup P. Is pre-term labor associated with periodontitis in a Danish 

maternity ward? J Clin Periodontol. 2006 Mar; 33 (3): 177-83. 

25 . Rajapakse PS, Nagarathne M, Chandrasekra KB, Dasanayake AP. Periodontal disease and prematurity among non-

smoking Sri Lankan women. J Dent Res. 2005 Mar; 84 (3): 274-7. 

26. Castaldi JL, Bertin MS, Gimenez F, Lede R. [Periodontal disease: Is it a risk factor for premature labor, low birth weight 

or preeclampsia?]. Panamericana de salud publica magazine = Pan American journal of public health. 2006 Apr; 19 (4): 

253-8. 

27. Noack B, Klingenberg J, Weigelt J, Hoffmann T. Periodontal low birth weight status and preterm birth: a case control 

study. Journal of periodontal research. 2005 Aug; 40 (4): 339-45. 

28. Lunardelli AN, Peres MA. Is there an association between periodontal disease, prematurity and low birth weight? A 
population-based study. J Clin Periodontol. 2005 Sep; 32 (9): 938-46. 

29. Chakki BA, Ealla KR, Hunsingi P, Kumar A, Manidanappanavar P. Influence of maternal periodontal disease as a risk 

factor for low birth weight infants in the Indian population. J Contemp Dent Pract. 2012 Sep 1; 13 (5): 676-80. 



1677 
 

30. Khadem N, Rahmani ME, Sanaei A, Afiat M. Association between preterm and low birth weight with periodontal 

disease: a case-control study. Iranian Journal of Reproductive Medicine. 2012 Nov; 10 (6): 561-6. 

31. Piscoya MD, Ximenes RA, Silva GM, Jamelli SR, Coutinho SB. Maternal periodontitis as a risk factor for prematurity. 

Pediatrics international: official journal of the Japan Pediatric Society. 2012 Feb; 54 (1): 68-75. 

32. Baig SA, Khan N, Baqai T, Fatima A, Karim SA, Aziz S. Preterm birth and its associated risk factors. A study at tertiary 

care hospitals of Karachi, Pakistan. JPMA The Journal of the Pakistan Medical Association. 2013 Mar; 63 (3): 414-8. 

33. Mesa F, Pozo E, Blanc V, Puertas A, Bravo M, O'Valle F. Are periodontal bacterial profiles and placental inflammatory 

infiltrate in pregnancy related to birth outcomes? J Periodontol. 2013 Sep; 84 (9): 1327-36. 

34. Jacob PS, Nath S. Periodontitis among poor rural Indian mothers increases the risk of low birth weight babies: a 
hospital-based case control study. Journal of periodontal & implant science. 2014 Apr; 44 (2): 85-93. 

35. Kayar NA, Alptekin NO, Erdal ME. Interleukin-1 receptor antagonist gene polymorphism, adverse pregnancy outcome 

and periodontitis in Turkish women. Archives of oral biology. 2015 Dec; 60 (12): 1777-83. 

36. Kayar NA, Alptekin NO, Haliloglu S. Interleukin-1 receptor antagonist levels in gingival crevicular fluid and serum in 

nonsmoking women with preterm low birth weight and intrauterine growth retardation. European Journal of Dentistry. 2015 

Jan-Mar; 9 (1): 109-16. 

37. Leal AS, de Oliveira AE, Brito LM, et al. Association between chronic apical periodontitis and low-birth-weight 

preterm births. Journal of endodontics. 2015 Mar; 41 (3): 353-7. 

38. Reza Karimi M, Hamissi JH, Naeini SR, Karimi M. The Relationship Between Maternal Periodontal Status of Preterm 

and Low Birth Weight Infants in Iran: A Case Control Study. Global journal of health science. 2015 Sep 28; 8 (5): 184-8. 

39. Pozo E, Mesa F, Ikram MH, et al. Preterm birth and / or low birth weight are associated with periodontal disease and 

increased placental immunohistochemical expression of inflammatory markers. Histol Histopathol. 2016 Feb; 31 (2): 231-7. 
40. Abati S, Villa A, Cetin I, et al. Lack of association between maternal periodontal status and adverse pregnancy 

outcomes: a multicentric epidemiologic study. The journal of maternal-fetal & neonatal medicine: the official journal of the 

European Association of Perinatal Medicine, the Federation of Asia and Oceania Perinatal Societies, the International 

Perinatal Obstet Society. 2013 Mar; 26 (4): 369-72. 

41. Al Habashneh R, Khader YS, Jabali OA, Alchalabi H. Prediction of preterm and low birth weight delivery by maternal 

periodontal parameters: characteristic operating receiver (ROC) curve analysis. Maternal and child health journal. 2013 Feb; 

17 (2): 299-306. 

42. Alchalabi HA, Al Habashneh R, Jabali OA, Khader YS. Association between periodontal disease and adverse pregnancy 

outcomes in a cohort of pregnant women in Jordan. Clinical and experimental obstetrics & gynecology. 2013; 40 (3): 399-

402. 

43. Kumar A, Basra M, Begum N, et al. Association of maternal periodontal health with adverse pregnancy outcome. The 
journal of obstetrics and gynaecology research. 2013 Jan; 39 (1): 40-5. 

44. Wang YL, Liou JD, Pan WL. Association between maternal periodontal disease and preterm delivery and low birth 

weight. Taiwanese journal of obstetrics & gynecology. 2013 Mar; 52 (1): 71-6. 

45. Basha S, Shivalinga Swamy H, Noor Mohamed R. Maternal Periodontitis as a Possible Risk Factor for Preterm Birth 

and Low Birth Weight - A Prospective Study. Oral health & preventive dentistry. 2015; 13 (6): 537-44. 

46. Soroye M, Ayanbadejo P, Savage K, Oluwole A. Association between periodontal disease and pregnancy outcomes. 

Odonto-stomatologie tropicale = Tropical dental journal. 2015 Dec; 38 (152): 5-16. 

47. Tellapragada C, Eshwara VK, Bhat P, et al. Risk Factors for Preterm Birth and Low Birth Weight Among Pregnant 

Indian Women: A Hospital-Based Prospective Study. Journal of preventive medicine and public health = Yebang Uihakhoe 

chi. 2016 

48. Ali TB, Abidin KZ. Relationship of periodontal disease to pre-term low birth weight infants in a selected population - a 
prospective study. Community dental health. 2012 Mar; 29 (1): 100-5. 

49. Harper LM, Parry S, Stamilio DM, et al. The interaction of bacterial vaginosis and periodontal disease on the risk of 

preterm delivery. American journal of perinatology. 2012 May; 29 (5): 347-52. 

50. Schenkein HA, Koertge TE, Sabatini R, Brooks CN, Gunsolley JC. Birth weight of infants of mothers with aggressive 

periodontitis. J Periodontol. 2012 Mar; 83 (3): 279-86. 

51. Santa Cruz I, Herrera D, Martin C, Herrero A, Sanz M. Association between periodontal status and pre-term and / or 

low birth weight in Spain: clinical and microbiological parameters. Journal of periodontal research. 2013 Aug; 48 (4): 443-

51. 

52. Martinez de Tejada B, Gayet-Ageron A, Combescure C, Irion O, Baehni P. Association between early preterm birth and 

periodontitis according to US and European consensus definitions. The journal of maternal-fetal & neonatal medicine: the 

official journal of the European Association of Perinatal Medicine, the Federation of Asia and Oceania Perinatal Societies, 

the International Perinatal Obstet Society. 2012 Nov; 25 (11): 2160-6. 
53. Page RC, Eke PI. Case definitions for use in population-based surveillance of periodontitis. J Periodontol. 2007 Jul; 78 

(7 Suppl): 1387-99. 



1678 
 

54. Tonetti MS, Claffey N. Advances in the progression of periodontitis and proposing definitions of a case and disease 

progression for use in risk factor research. Group C consensus report of the 5th European Workshop on Periodontology. J 

Clin Periodontol. 2005; 32 Suppl 6: 210-3. 

55. Daalderop LA, Wieland BV, Tomsin K, et al. Periodontal Disease and Pregnancy Outcomes: Overview of Systematic 

Reviews. JDR clinical and translational research. 2018 Jan; 3 (1): 10-27. 

56. Ramchandani M, Siddiqui M, Kanwar R, et al. Proteomic signature of periodontal disease in pregnancy: Predictive 

validity for adverse outcomes. Bioinformation. 2011 Jan 6; 5 (7): 300-3. 

57. Chen ZB, He L, Kang J, et al. [Relationship between preterm low birth weight infant and periodontal pathogenic 

bacteria in maternal saliva]. Beijing da xue xue bao Yi xue ban = Journal of Peking University Health sciences. 2012 Feb 
18; 44 (1): 29-33. 

58. Andonova I, Iliev V, Zivkovic N, Susic E, Bego I, Kotevska V. Can oral anaerobic bacteria cause adverse pregnancy 

outcomes? Prilozi (Macedonian Academy of Medicine and Medical Services for Medicines). 2015; 36 (1): 137-43. 

59. Usin MM, Menso J, Rodriguez VI, et al. Association between maternal periodontitis and preterm and / or low birth 

weight infants in normal pregnancies. The journal of maternal-fetal & neonatal medicine: the official journal of the 

European Association of Perinatal Medicine, the Federation of Asia and Oceania Perinatal Societies, the International 

Perinatal Obstet Society. 2016; 29 (1): 115-9. 

60. Blanc V, O'Valle F, Pozo E, Puertas A, Leon R, Mesa F. Oral bacteria in placental tissues: increased molecular 

detection in pregnant periodontitis patients. Oral diseases. 2015 Oct; 21 (7): 905-12. 

61. Vanterpool SF, Been JV, Houben ML, et al. Porphyromonas gingivalis within Placental Villous Mesenchyme and 

Umbilical Cord Stroma Is Associated with Adverse Pregnancy Outcome. PLoS One. 2016; 11 (1): e0146157. 

62. Ibrahim MI, Abdelhafeez MA, Ellaithy MI, et al. Can Porphyromonas gingivalis be a novel aetiology for recurrent 
miscarriage? The European Journal of Contraception & Reproductive Health Care: The Official Journal of the European 

Society of Contraception. 2015 Apr; 20 (2): 119-27. 

63. Ercan E, Eratalay K, Deren O, et al. Evaluation of periodontal pathogens in amniotic fluid and the role of periodontal 

disease in pre-term birth and low birth weight. Acta odontologica Scandinavica. 2013 May-Jul; 71 (3-4): 553-9. 

64. Chaparro A, Blanlot C, Ramirez V, et al. Porphyromonas gingivalis, Treponema denticola and toll-like receptor 2 are 

associated with hypertensive disorders in placental tissue: a case-control study. Journal of periodontal research. 2013 Dec; 

48 (6): 802-9. 

65. Chen H, Jiang W. Application of high-throughput sequencing in human oral microbiome understanding related to health 

and disease. Frontiers in microbiology. 2014; 5: 508. 

66. Ao M, Miyauchi M, Furusho H, et al. Dental Infection of Porphyromonas gingivalis Induces Preterm Birth in Mice. 

PLoS One. 2015; 10 (8): e0137249. 
67. Coppenhagen-Glazer S, Sol A, Abed J, et al. Fap2 of Fusobacterium nucleatum is a galactose-inhibiting adhesin 

involved in coaggregation, cell adhesion, and preterm birth. Infection and immunity. 2015 Mar; 83 (3): 1104-13. 

68. Bohrer JC, Kamemoto LE, Almeida PG, Ogasawara KK. Acute chorioamnionitis at term caused by the oral pathogen 

Fusobacterium nucleatum. Hawai'i journal of medicine & public health: a journal of Asia Pacific Medicine & Public Health. 

2012 Oct; 71 (10): 280-1. 

69. Doyle RM, Alber DG, Jones HE, et al. Term and preterm labor are associated with distinct microbial community 

structures in placental membranes that are independent of the mode of delivery. Placenta. 2014 Dec; 35 (12): 1099-101. 

70. Wang X, Buhimschi CS, Temoin S, Bhandari V, Han YW, Buhimschi IA. Comparative microbial analysis of amniotic 

fluid and cord blood from pregnancies complicated by preterm birth and early-onset neonatal sepsis. PLoS One. 2013; 8 (2): 

e56131. 

71. Costalonga M, Herzberg MC. The oral microbiome and the immunobiology of periodontal disease and caries. 
Immunology letters. 2014 Dec; 162 (2 Pt A): 22-38. 

72. Offenbacher S, Jared HL, O'Reilly PG, et al. Potential pathogenic mechanisms of periodontitis associated pregnancy 

complications. Annals of periodontology. 1998 Jul; 3 (1): 233-50. 

73. Dortbudak O, Eberhardt R, Ulm M, Persson GR. Periodontitis, a marker of pregnancy risk for preterm birth. J Clin 

Periodontol. 2005 Jan; 32 (1): 45-52. 

74. Riewe SD, Mans JJ, Hirano T, et al. Human trophoblast responses to Porphyromonas gingivalis infection. Molecular 

oral microbiology. 2010 Aug; 25 (4): 252-9. 

75. Ren H, Li Y, Jiang H, Du M. Porphyromonas gingivalis induces IL-8 and IFN-gamma secretion and apoptosis in human 

extravillous trophoblast derived HTR8 / SVneo cells via activation of ERK1 / 2 and p38 signaling pathways. Placenta. 2016 

Sep; 45: 8-15. 

76. Inaba H, Kuboniwa M, Bainbridge B, et al. Porphyromonas gingivalis invades human trophoblasts and inhibits 

proliferation by inducing G1 arrest and apoptosis. Cellular microbiology. 2009 Oct; 11 (10): 1517-32. 
77. Inaba H, Kuboniwa M, Sugita H, Lamont RJ, Amano A. Identification of signaling pathways mediating cell cycle arrest 

and apoptosis induced by Porphyromonas gingivalis in human trophoblasts. Infection and immunity. 2012 Aug; 80 (8): 

2847-57. 



1679 
 

78. Ren H, Li Y, Jiang H, Du M. Interferon-Gamma and Fas Are Involved in Porphyromonas gingivalis-Induced Apoptosis 

of Human Extravillous Trophoblast-Derived HTR8 / SVneo Cells via Extracellular Signal-Regulated Kinase 1/2 Pathway. J 

Periodontol. 2016 Nov; 87 (11): e192-e9. 

79. Hasegawa-Nakamura K, Tateishi F, Nakamura T, et al. The possible mechanism of preterm birth associated with 

periodontopathic Porphyromonas gingivalis. Journal of periodontal research. 2011 Aug; 46 (4): 497-504. 

80. Lin D, Smith MA, Elter J, et al. Porphyromonas gingivalis infection in pregnant mice is associated with placental 

dissemination, an increase in placental Th1 / Th2 cytokine ratio, and fetal growth restriction. Infection and immunity. 2003 

Sep; 71 (9): 5163-8. 

81. Genco RJ, Van Dyke TE. Prevention: Reducing the risk of CVD in patients with periodontitis. Nature reviews 
Cardiology. 2010 Sep; 7 (9): 479-80. 

82. Tonetti MS. Periodontitis and risk for atherosclerosis: an update on intervention trials. J Clin Periodontol. 2009 Jul; 36 

Suppl 10: 15-9. 

83. Patil VA, Desai MH. Effect of periodontal therapy on serum C-reactive protein levels in patients with gingivitis and 

chronic periodontitis: a clinicobiochemical study. J Contemp Dent Pract. 2013 Mar 1; 14 (2): 233-7. 

84. Lyon D, Cheng CY, Howland L, et al. Integrated review of cytokines in maternal, cord, and newborn blood: part I - 

associations with preterm birth. Biological research for nursing. 2010 Apr; 11 (4): 371-6. 

85. Malaeb S, Dammann O. Fetal inflammatory response and brain injury in preterm newborn. Journal of child neurology. 

2009 Sep; 24 (9): 1119-26. 

86. Stadelmann P, Alessandri R, Eick S, Salvi GE, Surbek D, Sculean A. The potential association between gingival 

crevicular fluid inflammatory mediators and adverse pregnancy outcomes: a systematic review. Clinical oral investigations. 

2013 Jul; 17 (6): 1453-63. 
87. Annells MF, Hart PH, Mullighan CG, et al. Interleukins-1, -4, -6, -10, tumor necrosis factor, transforming growth 

factor-beta, FAS, and mannose-binding protein C gene polymorphisms in Australian women: Risk of preterm birth. Am J 

Obstet Gynecol. 2004 Dec; 191 (6): 2056-67. 

88. Moura E, Mattar R, de Souza E, Torloni MR, Goncalves-Primo A, Daher S. Inflammatory cytokine gene 

polymorphisms and spontaneous preterm birth. Journal of reproductive immunology. 2009 Jun; 80 (1-2): 115-21. 

89. Romero R, Espinoza J, Kusanovic JP, et al. The preterm parturition syndrome. BJOG: an international journal of 

obstetrics and gynaecology. 2006 Dec; 113 Suppl 3: 17-42. 

90. Goepfert AR, Goldenberg RL, Andrews WW, et al. The Preterm Prediction Study: association between cervical 

interleukin 6 concentration and spontaneous preterm birth. National Institute of Child Health and Human Development 

Maternal-Fetal Medicine Units Network. Am J Obstet Gynecol. 2001 Feb; 184 (3): 483-8. 

91. Iheozor-Ejiofor Z, Middleton P, Esposito M, Glenny AM. Treating periodontal disease to prevent adverse birth 
outcomes in pregnant women. The Cochrane database of systematic reviews. 2017 Jun 12; 6: CD005297. 

92. Dasanayake AP. Poor periodontal health of pregnant women as a risk factor for low birth weight. Annals of 

periodontology. 1998 Jul; 3 (1): 206-12. 

93. Sadatmansouri S, Sedighpoor N, Aghaloo M. Effects of periodontal treatment phase I on term birth and birth weight. 

Journal of the Indian Society of Pedodontics and Preventive Dentistry. 2006 Mar; 24 (1): 23-6. 

94. Tarannum F, Faizuddin M. Effect of periodontal therapy on pregnancy outcome in women affected by periodontitis. J 

Periodontol. 2007 Nov; 78 (11): 2095-103. 

95. Newnham JP, Newnham IA, Ball CM, et al. Treatment of periodontal disease during pregnancy: a randomized 

controlled trial. Obstetrics and gynecology. 2009 Dec; 114 (6): 1239-48. 

96. Polyzos NP, Polyzos IP, Mauri D, et al. Effect of periodontal disease treatment on pregnancy on preterm birth 

incidence: a metaanalysis of randomized trials. Am J Obstet Gynecol. 2009 Mar; 200 (3): 225-32. 
97. Uppal A, Uppal S, Pinto A, et al. The effectiveness of periodontal disease treatment during pregnancy in reducing the 

risk of experiencing preterm birth and low birth weight: a meta-analysis. Journal of the American Dental Association 

(1939). 2010 Dec; 141 (12): 1423-34. 

98. Jeffcoat M, Parry S, Sammel M, Clothier B, Catlin A, Macones G. Periodontal infection and preterm birth: successful 

periodontal therapy reduces the risk of preterm birth. BJOG: an international journal of obstetrics and gynaecology. 2011 

Jan; 118 (2): 250-6. 

99. Penova-Veselinovic B, Keelan JA, Wang CA, Newnham JP, Pennell CE. Changes in inflammatory mediators in 

gingival crevicular fluid following periodontal disease treatment in pregnancy: relationship to adverse pregnancy outcome. 

Journal of reproductive immunology. 2015 Nov; 112: 1-10. 

100. Offenbacher S, Lin D, Strauss R, et al. The effects of periodontal therapy during pregnancy on periodontal status, 

biologic parameters, and pregnancy outcomes: a pilot study. J Periodontol. 2006 Dec; 77 (12): 2011-24. 

 


