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 ABSTRACT 

A preterm birth is one that occurs before 37 weeks 

of pregnancy. 15 million babies are delivered 

prematurely each year in the world, increasing their 

chance of death, and presenting them with ongoing 

health issues. The primary global factor 

contributing to Newborn mortality and morbidity is 

preterm birth. We examine risk factor that may 

exist for preterm birth as well as preventative 

measures in this review. The main risk factor for 

preterm birth is thought to be a previous history of 

preterm birth. general risk component maternal 

weight, cigarette use, periodontal health obstructed 

cervical cervix, numerous pregnancies.an early 

pregnancy Cervical length measurements are 

independently linked to preterm birth and may be 

used to spot pregnant women who are at risk of 

giving birth too soon. These developments may 

make it easier to recognise risk for Preterm birth 

and prevents the onset of premature labour and 

save the lives of the infants. 
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Fig -1 Preterm birth diagram for given information 

about risk and strategies (110) 

 
 

I. INTRODUCTION 

A foetus is born through a complicated 

process called parturition. To deliver a baby, 

uterine contraction and maternal cervical 

remodelling must be coordinated by biological 

cues. Fertilization, implantation, and the growth of 

a foetus and the surrounding gestational tissues 

occur before to birth. Cells start dividing once an 

egg is fertilised and eventually implant into the 

uterine wall via cell invasion into the decidua [1]. 

The amnion, chorion, yolk sac, and placenta are all 

formed by these cells differentiating. Amniotic 

fluid surrounds and shields the growing foetus 

inside the amnion throughout pregnancy [1]. Early 

in pregnancy, the yolk sac regulates the flow of 

nutrients and waste between the mother and foetus 

and the chorion and placenta play a role later in 

pregnancy [2]. To safeguard the womb, the mother 

cervical mucus plug forms. The cervix starts to 

soften and ripen as the end of gestation approaches 

to get ready for the foetus to pass through the 

vaginal canal. The start of labour is then signalled 

by the onset of contractions [1]. Numerous 

difficulties are possible during the challenging 

stages of gestation and delivery, particularly when 

labour starts early. Preterm birth is defined by the 

World Health Organization (WHO) as any birth 

that occurs before 37 full weeks of pregnancy or in 

less than 259 days following the start of the 

mother's last menstrual cycle (LMP). Extremely 

preterm births (less than 28 weeks), very preterm 

births (between 28 and 32 weeks), and moderate or 

late preterm births (between 32 and 37 full weeks 

of gestation) are further divisions based on 

gestational age (GA). This is the preterm birth 

definition that is most frequently used and 

recognised [3].Preterm birth, which is defined as 

giving birth prior to 37 weeks of pregnancy, is a 

genuine problem for both singleton and multiple 

foetus pregnancies globally. Premature birth 

increases the chance of death and increases the 

likelihood of long-lasting neurological and 

developmental abnormalities in children compared 
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to term birth. [4] At 32 weeks or less, preterm 

births account for 16% of all births globally.  

The mortality and morbidity rates are 

highest for children born very (32 weeks) and 

extremely (28 weeks) preterm, especially in low-

income nations, notwithstanding recent 

improvements in survival rates. [5] Only live births 

of newborns are listed as preterm births. The results 

of pregnancies vary between nations where the 

maximum requirements for registering a foetal 

death range at the national or regional level a 

change from 16 weeks to 28 weeks, which has an 

impact on the percentage of births before term [6] 

The several complex etiologies of PTB can be 

blamed for the lack of effective treatment options. 

For maternal or foetal reasons, such as 

preeclampsia, gestational diabetes, cholestasis, or 

intrauterine growth restriction, it is estimated that 

20% of PTBs are medically caused [7,8]. Preterm 

premature membrane rupture accounts for 20–30% 

of PTB instances. (PPROM) [7]. Infection and 

inflammation are linked to 20-25% of preterm 

births, while 25%–30% of all PTBs are premature. 

ered impulsively and without cause [7]. Having 

approximately 20- Given that infection and 

inflammation are responsible for 30% of PPROM 

and 25% to 40% of PTBs with an intact membrane, 

it is likely that infection and inflammation are to 

blame for some of the undiagnosed cases of PTB. 

[7,9]. The multiplicity of PTB causes has made it 

more challenging to identify women who are at 

risk, which has eventually led to an increase in 

PTB rates during the past few years [10]. 

Interdisciplinary efforts are required to better 

understand the biology of PTB to develop novel 

diagnostics and treatments for such a complicated 

and important problem. Here, we examine such 

current initiatives for the creation of novel devices 

and treatments for PTB prevention. Preterm births 

account for 15 million (11.1%) of all births 

worldwide each year, with 13.3% of these births 

taking place in South Asia alone [11] many infants 

are born each year in Nepal as a preterm [12]. 

Preterm birth has been linked to several risk 

factors. Preterm birth has been linked to 

sociodemographic characteristics such ethnicity, 

maternal age over 35, and smoking [16, 17]. 

Numerous research [18,19,20] have found that 

mothers with low levels of education are risk 

factors for premature birth. Primi-Parity has been 

connected to an increased likelihood of pregnancy 

in birth before term [21]. Additionally, inadequate 

antenatal care access terrible pregnancy results 

from services throughout pregnancy results 

resembling preterm births, as seen by a Nepalese 

hospital-based study [22]. Preterm birth risk factors 

have been discovered in epidemiologic research as 

maternal age greater than or equal to or less than 35 

years, underweight, and having an overweight pre-

pregnancy body mass. low stature, index. 

Geographical differences in preterm birth rates 

LMIC consistently had higher rates of both within 

ethnic origins and overall rates [23,25]. Smoking 

and physical and psychological stress is risk of 

being pregnant, as does a prior premature delivery. 

The evaluation and identification of preterm birth 

have not changed issue because the WHO does not 

define it as a sickness. It does not include widely 

accepted reference standards Because reporting 

rates differ significantly between and within 

nations, it is difficult to compare reporting rates of 

preterm birth and trending data accurately arduous 

to analyse [24–26] Identification of vulnerable 

women is crucial, as various Treatment methods 

have reduced the incidence of spon- unplanned 

premature birth. A thorough risk assessment 

requires a few a variety of variables, such as 

general risk factors, Obstetric history and particular 

risk factors associated to pregnancy Reviewing 

potential risk factors associated with ated with 

preterm birth and the care that followed to prevent 

pre-prevent preterm delivery in singletons and 

multiples at both low and high-risk pregnancies.  

 

COVID - 19 IMPACT 

Several health authorities have employed 

lockdowns to lessen the negative public health 

effects of the COVID-19 pandemic, which was 

brought on by SARS-CoV-2 viral strains [27]. 

Following national COVID-19 lockdown measures, 

numerous publications from Australia, the United 

States, Italy, Denmark, the Netherlands, Ireland, 

and England reported significantly lower rates of 

preterm birth and/or low birthweight (LBW) 

[28,29,30,31,32]. These studies suggest that 

lifestyle modifications such as resting at home, less 

physical activity, fewer shifts worked, less work-

related stress, optimising sleep durations, 

significant reductions in air pollution, social 

isolation leading to fewer infections by common 

pathogens, and an increased focus on hygiene may 

be responsible for the significant decrease in late 

preterm infants during the lockdown period. Other 

English and American publications, however, 

refuted this finding and found no differences in the 

total rate of preterm births occurring at less than 37 

weeks of gestation, as well as in the rates of 

deliveries occurring at less than 34, less than 32, or 

less than 28 weeks [33,34]. In contrast, some 

authors in England, Italy, and Nepal [29,34,35] 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 7, Issue 6 Nov-Dec 2022, pp: 2009-2021 www.ijprajournal.com   ISSN: 2456-4494 
                                      

 

 

 

DOI: 10.35629/7781-070620092021   Impact Factor value 7.429   | ISO 9001: 2008 Certified Journal Page 2011 

have noted a considerable increase in the incidence 

of stillbirths and neonatal mortality, which may be 

related to lockdown. The COVID-19 infection does 

not appear to be the cause of this rise in the 

stillbirth rate. This might lead to postponed or 

delayed pregnancy interventions. However, this 

rise in the incidence of stillbirths also raises 

questions because lockdown was not linked to 

higher stillbirth rates in other studies conducted in 

England, Australia, and Ireland [28,31,36]. 

Therefore, it is yet uncertain how lockdowns may 

affect prenatal outcomes (and how much of an 

impact they may have). Our study's goal was to 

assess the negative effects of France's lockdown on 

perinatal outcomes across a sizable cohort of 

pregnant patients who were seen at six tertiary 

facilities spread across the country. 

 

RISK FACTORS 

Women having a history of premature 

birth or those who exhibit a sonographically short 

cervix, a sign of premature cervical ripening, are 

those most likely to be recommended preventative 

treatments. maternity delivery preparation 

[37,38,39]. Numerous investigations have revealed 

showed pregnancies two and three were 5 times 

more likely to result in premature birth for women 

who had previously suffered spontaneous PTB. 

Nancy than mothers who had given birth to their 

first child at term maternity [37, 40]. Recurrent 

PTB, however, only identifies the cause of 10% of 

births that occur before 34 weeks of gestation. One 

in twelve first-time pregnancies that result in a 

premature delivery [41-43]. Due to infections that 

can be prevented by vaccination, pregnant women 

are at a higher risk of morbidity, mortality, and 

unfavourable pregnancy outcomes, including 

preterm birth. A recognised preventive intervention 

for safeguarding the mother, foetus, and child is 

vaccination during pregnancy [44–47]. 

vaccinations against polio, influenza, and 

diphtheria existed up until the 1960s. and tetanus 

toxoid vaccinations were regularly given to 

pregnant women. pregnant ladies participating in 

maternal immunisation programmes. No increase 

in harmful side effects for the mother or foetus was 

found in studies conducted in a variety of 

developed settings [48,49]. Though broad worries 

exist regarding the safety of using any medication 

during pregnancy, including vaccines, because of 

the thalidomide teratogenicity tragedy in pregnant 

women. To avoid any suggestion of teratogenicity 

danger and to reduce any potential harm to the 

course of normal gestation, such as inducing 

premature labour, vaccines were then advised to 

only be provided in the third trimester of pregnancy 

[50,51]. We must first identify women who are at 

risk for giving birth prematurely to effectively 

prevent PTB. Being Black or African American, 

being younger than 18 or older than 40, having a 

low socioeconomic status, not receiving prenatal 

care, smoking tobacco, using drugs, having a 

urinary or lower genital tract infection, being under 

a lot of stress, and having anaemia are all risk 

factors associated with PTB [37,53]. Little is 

currently understood about how These elements 

contribute to the processes that result in premature 

delivery, which makes it vital to create prevention 

measures and therapies.  

 

1. MATERNAL CHARACTERISTICS 

  Body mass index (BMI; kg/m2), 

socioeconomic level, and ethnicity all is linked to 

unfavourable pregnancy outcomes, including 

premature birth. Numerous research reveals a 

connection between specific Preterm births and 

ethnic groups. African-American women and Afro-

Caribbeans are thought to have a higher chance of 

having premature babies.When compared to 

Caucasian women, as well as women with poor 

socioeconomic position and little educational 

attainment, (odds ratio (OR): 2.0; 95% confidence 

interval (CI): 1.8e2.2) [54,55] The physiological 

duration of pregnancy varies among women of 

different racial and ethnic backgrounds, and 

African and Afro- Pregnancy lasts for a shorter 

amount of time in America. Indeed, compared to 

women of other races, preterm babies born to Afro-

Caribbean mothers fare better [56]. In addition to 

these typical maternal traits, singleton pregnancies 

following in-vitro fertilisation (IVF) are reported to 

be at Preterm birth risk is now more likely (risk 

ratio (RR): 2.13; 95% CI:1.26e3.61) [57]. 

Additionally, prior research suggests that a lengthy 

or short gap between pregnancies is related to 

negative perinatal outcomes, such as preterm birth, 

but it is still unknown whether this link is muddled 

[58, 59]. 

2. MEDICAL HISTORY 

Preterm birth is linked to maternal 

periodontal disease (RR: 1.6; 95% CI: 1.1e2.3), and 

the risk appears to rise as the condition worsens 

during pregnancy, possibly because of oral 

microbial infections that are transmitted by blood, 

and release of prostaglandins and inflammatory 

mediators' circulation in mothers [60]. Cervical 

surgery after cervical intraepithelial neoplasia 

(CIN) is also associated with preterm birth. 

Numerous studies have demonstrated that cervical 

surgery, particularly when performed on women, 
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increases risk. when carried out while pregnant, it 

does not appear to be in connection with the 

neoplasia itself [61,62]. Castanon and colleagues 

noted that big excisional therapy for cervical 

transformation (>15 mm) zone is linked to a 

twofold increase in the risk of preterm birth 

(RR:2.04; 95% CI: 1.41e2.96). With longer 

gestation periods, this danger does not go down. 

This means that all women who have undergone 

cervical surgery with extensive cervical excisions 

During pregnancy, the transformation zone should 

be carefully observed. nancy [63]  

 

 3. SMOKING 

Preterm birth is highly associated with 

smoking (OR: 3.21; 95% CI: 1.42e7.23), and the 

risk increases with daily cigarette consumption 

[64]. There has been speculation that A systemic 

inflammatory response is linked to smoking, 

resulting in premature birth. The relationship 

between tobacco uses and Preterm birth seems to 

occur more frequently with very preterm delivery 

(32- 32 weeks) [65] than for moderate preterm 

delivery. According to earlier research, 20–40% of 

smokers give up during pregnancy, with the 

majority doing so early on. women with less 

education and women who first smoked when they 

were ladies exposed to passive smoking, young 

people who smoke heavily, ... women who have 

multiple children are more likely to continue 

smoking a pregnant woman [65].  

 

4. THE VAGINAL MICROBIOME 

Inflammation and infection are thought to 

be responsible for 20–25% of PTB. The ascent of 

bacteria from the vagina is one theory for how 

inflammation and infection could develop in the 

uterine environment. Like the mucus layers that 

line the surfaces of epithelial cells Cervicovaginal 

mucus (CVM) is a biological barrier that covers the 

entire body. foreign pathogens are prevented from 

entering the body by mucin proteins, which are 

sterically and adhesively. epithelia that lie beneath 

[66]. Additionally, it has been demonstrated that 

certain vaginal bacterial species may be more pro- 

or anti-inflammatory. In vitro studies have 

demonstrated that the BV-associated species 

Mobiluncus mulieris upregulates IL-6 and IL-8 in 

ectocervical cells, while L. crispatus was not. 

related with an increase in anti-inflammatory 

cytokine production [70]. IL-6 as well as When 

present in CVF, the pro-inflammatory cytokines 

IL-8 have been demonstrated to be strong 

correlation with spontaneous PTB. Our team has 

demonstrated that BV and L. inners bacteria are 

linked to a reduction in the CVM barrier 

characteristics [69]. The pH of CVM is decreased 

by lactobacillus to an acidic range (pH 4.5), which 

is unfriendly to other kinds of bacteria. Contrarily, 

CVM from BV-affected women is polymicrobial 

with less Lactobacillus species present, leading to 

pH > 4.5. About 30% of women in the US are 

affected by BV. [52] 

  

 
Figure 2: Risk factors associated with preterm 

birth. (110) 

 

STRATEGIES 

Starting with a healthy pregnancy, 

premature birth problems and deaths can be 

avoided. The WHO's antenatal care guidelines 

outline important interventions to help prevent 

preterm birth, such as counselling on healthy 

eating, optimal nutrition, and abstaining from drugs 

and alcohol. They also recommend foetal 

measurements, including the use of early 

ultrasound to help determine gestational age and 

detect multiple pregnancies, as well as a minimum 

of 8 contacts with health professionals throughout 

pregnancy, beginning before 12 weeks, to 

recognise and control risk factor such as infection. 

Treatments are available to assist prevent future 

neurological impairment, respiratory problems, and 

infection in the preterm baby if a mother has 

preterm labour or is at danger of giving birth 

prematurely. Antenatal steroids and labour 

inductions with tocolytics are examples of this. 

WHO also released updated preterm birth 

management guidelines in 2022. The use of CPAP 

and medications like caffeine for breathing issues, 

along with simple interventions like kangaroo 

mother care right after birth, early breastfeeding 

initiation, and continuous positive airway pressure 

(CPAP) use, can significantly lower mortality in 
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preterm and low birthweight babies. According to 

WHO recommendations, the mother and family 

must play a crucial part in the upbringing of the 

child. From the moment of birth, no mother should 

be seperated from her babies, unless the infant is 

seriously unwell. The suggestions also urge bett 

birth, mothers, and babies er family assistance, 

including peer support, education and counselling, 

and home visits from qualified health professionals.  

 

1. CURRENT TREATMENT 

PHARMACEUTICAL TREATMENT  

The "pro-gestation" hormone progesterone 

steadily rises throughout pregnancy. Progesterone 

reduces inflammation, lessens uterine contractions, 

and safeguards the foetal membranes [71]. These 

factors have led to extensive research into 

progesterone-based treatments for PTB prevention. 

Makena, an intramuscular injection of the synthetic 

progestin hydroxyprogesterone caproate (17-

OHPC) in oil, is the only FDA-approved treatment 

currently to prevent PTB [72–74]. Makena was 

given FDA approval in 2011 to prevent PTB in 

females who have previously undergone a 

unplanned PTB A Makena subcutaneous auto-

injector was authorised in 2018 to enhance Patient 

compliance and dosage convenience are improved 

[75]. 

 

PRECLINICAL METHOD  

 ANIMAL MODEL  
Animal models have shown to be effective 

resources for comprehending human illness and 

illuminating PTB-causing processes. Researchers 

have used nonhuman primates, rats, rabbits, lambs, 

and other animals in the past 70 years to replicate 

characteristics of premature membrane rupture, 

progesterone withdrawal, environmental variables, 

and a flare-up [76]. Animal models are helpful for 

validating and evaluating therapeutic goals, ideal 

delivery methods, and fresh formulations for the 

PTB prevention. 

 

2. NEW DRUG FOR PREVENTION  
Clinical and new medication candidates' 

therapeutic mechanisms have been examined in 

several preclinical trials. Studies have covered a 

variety of topics, including in vitro research into 

the contraction of myometrial cells [77], in vivo 

drug testing in animal models [78], and modelling 

approaches for drug development. recycling [79]. 

As researchers look at fresh treatments for PTB 

prevention, it is assessing potential teratogenicity is 

particularly significant. Figure 4 lists medications 

in brief. and medication delivery formulations 

utilised in preliminary research to stop PTB.  

 

TOCOLYTICS  

Since human labour is intrinsically an 

inflammatory process, early myometrial 

contractility is brought on by intrauterine 

inflammation [80]. It is true that some cervical 

remodelling occurs frequently in the days and 

weeks before a typical term labour. According to 

[81], the commencement of uterine contractions is 

a sign that labour has begun. females who showing 

signs of being actively in premature labour take 

oral off-label tocolytics,contractions can be slowed 

by sublingual, subcutaneous, or intravenous 

medication. However, these tocolytic therapies are 

only used once active labour has started, and they 

often only postpone childbirth for a few days at 

most [82,83]. Tocolytics attack the uterus' smooth 

muscle layer (myometrium), which would postpone 

birth. These factors make it appealing to employing 

tocolytics to stop PTB from happening. 

Nevertheless, for tocolytics to be useful as 

prophylaxis, they need to reduce inflammation and 

myometrial spasms to postpone Delivery and 

foetus protection [84]. 

 ANTI - INFLAMMATORY 
20–25% of preterm births are caused by 

inflammation, hence several preclinical initiatives 

have been made to reduce inflammation that may 

cause PTB [85]. N, N- dimethylacetamide (DMA), 

an organic solvent utilised as a pharmaceutical 

excipient, was recently demonstrated to have anti-

inflammatory properties in a murine model of PTB 

caused by an IP LPS injection [86]. Systemically 

administered DMA prevented PTB in a dose-

dependent manner with an 88 percent PTB 

induction rate following an IP LPS injection 

[86,87]. Treatment with DMA was found to boost 

IL-10 for anti-inflammatory effect and to decrease 

inflammatory cell infiltration into the placenta [87]. 

 

3. GENERAL RISK REDUCTION  

 MATERIAL CHARACTERISTIC  
We advocate performing IVF only in 

women with a strong medical justification because 

the link between IVF and preterm birth has been 

shown in numerous studies. In addition, performing 

a single embryo transfer is advised. which, 

compared to a double or triple, results in a lower 

rate of preterm birth Transfer of several embryos 

[88]. Numerous research claim that there is a 

connection between Preterm birth and the time 

between pregnancies indicate that there is an ideal 

time to wait before getting pregnant, and that 
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spacing pregnancies properly could aid in 

preventing these negative peri-natal results. Based 

on the knowledge and data that is currently 

available, the World Health Organization 

recommends a minimum interpregnancy gap of two 

years. It has, however, been hypothesised that 

unidentified factors confuse this connection. 

maternal aspects that might contradict the idea of 

an ideal period. 

 

 MEDICAL HISTORY  
In contrast, periodontal therapy 

significantly reduced preterm birth, according to a 

meta-analysis from 2011 (OR: 0.65; 95% CI: 

0.45e0.95) [89]. This link was not discovered in a 

meta-analysis from 2012, but a subgroup analysis 

of pregnant women who were at elevated risk for 

preterm delivery revealed a decline in the preterm 

birth rate (RR: 0.66; 95% CI: 0.54e0.80). [90]. 

treating periodontal disease illness that exists only 

to lower the chance of preterm birth should not be 

advised because the results are inconsistent. For 

oral concerns, it is recommended to think about 

treatment after pregnancy. 

 

 SMOKING  

All women should be encouraged to stop 

smoking before becoming pregnant or as soon as 

possible after becoming pregnant because it raises 

the risk of premature birth. An anticipated cohort 

study from 2009 looked at 251 smokers, 261 

women who had quit smoking before 15 weeks of 

pregnancy, and 1992 non-smokers' pregnancies. 

Non-smokers and women who had given up 

smoking had similar rates of premature birth. (OR: 

1.03; 95% CI: 0.49e2.18). Smokers who continued 

to smoke had significant risks of spontaneous 

preterm birth are significantly higher (OR: 3.21; 

95% CI: 1.42e7.23). According to this study, 

quitting smoking before decreases the risk of 

premature birth during pregnancy to the level of 

smokeless [91]. 

 

LOW RISK PREGNANCY  

WOMEN WITH SINGLETON PREGNANCY 

WITHOUT HISTORY OF PRE-TERM BIRTH 

A.  BACTERIAL VAGINOSIS 

Given the link between bacterial vaginosis 

and preterm delivery, it has been hypothesised that 

testing for and treating bacterial vaginosis could 

decrease premature birth. rate. A 2011 meta-

analysis found that clindamycin therapy was with a 

markedly decreased risk of preterm birth before 37 

weeks (pooled RR: 0.60; 95% CI: 0.42e0.86) [92]. 

On the other hand, a Cochrane analysis published 

in 2013 that covered 21 trials revealed a lowered 

likelihood of a late miscarriage (RR: 0.20; 

95%CI:0.05e0.76); Nevertheless, there was no 

change in the preterm birth rate before 37 weeks. 

Asymptotic pregnancy (RR: 0.88; 95% CI: 

0.71e1.09) treatment for somatic bacterial 

vaginosis [93]. 

 

B.  TREATMENT OF ASYMPTOMATIC 

BACTERIURIA  

Asymptomatic bacteriuria was detected in 

248 of 4283 negligible risk women who 

participated in a recent trial from 2015; 40 of these 

women were randomly randomised to receive a 

placebo. given nitrofurantoin therapy and 45 to a 

placebo. no distinction in Asymptomatic 

bacteriuria was found to be associated with 

premature delivery. treated (95% CI: e3.6 to 9.4; 

risk difference: e0.4) [94]. 

 

C.  TREATMENT OF SHORT CERVIX  

Numerous methods and interventions have been 

studied to help low-risk pregnant women with short 

cervixes avoid preterm birth. We talk about the 

progesterone, pessary, and cervical cerclage. 

 

HIGH RISK PREGNANCY 

WOMEN WITH MULTIPLE PREGNANCY 

A.  CERCLAGE  

There is currently no evidence that a 

cerclage is an effective intervention for reducing 

preterm births and enhancing maternal health, 

according to a Cochrane review published in 2014. 

outcomes during pregnancy and infancy [95]. 

 

B.  PESSARY  

To evaluate the impact of a pessary in 

twin gestations, Liem et al. conducted a significant 

RCT with 808 twin gestations. The pessary did not 

improve newborn outcomes, although in a subset of 

mothers having cervixes smaller than 38 mm (p25), 

neonates Preterm birth decreased (RR: 0.40; 95% 

CI: 0.19 0.83) and the outcome was improved. The 

pessary group experienced a drop in the birth rates 

at 28 and 34 weeks.[96]. 

 

C.  PROGESTERONE  
In a meta-analysis, Dodd et al. found no 

correlation between the number of pregnancies and 

the effects of 17a-hydroxyprogesterone caproate 

and vaginal progesterone [97]. Progesterone had no 

influence on randomly chosen women having an 

uncomplicated twin pregnancy in a 2014 meta-

analysis that included 13 studies and 3768 twin 

pregnancies. However, vaginal progesterone 
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(RR:0.56;95%CI:0.42e0.75) prevented negative 

perinatal outcomes in women with a cervical length 

of less than 25 mm [98]. 

 

4. MATERNAL NUTRITION METHOD 

Prenatal and postpartum maternal nutrition 

is crucial for supplying the nutrients needed for 

foetal growth [99] and may be a major risk factor 

for PTB [100]. Numerous observational studies 

have investigated the connection. dietary 

components and PTB, and provide contrasting 

results. In 60,000 Norwegian women who had 

singleton pregnancies, a cohort study found a link 

between higher consumption of beverages with 

artificial sweeteners and sugar sweeteners Ages 

and elevated PTB risk [101]. a different study 

based on the risk of PTB was evaluated for 3 days 

after the same pregnancy cohort etary habits: 

"prudent" (whole grain cereals, fiber-rich bread, 

fruits, vegetables, oils, and water as beverages), 

"Western" (processed foods, white bread, desserts, 

and salty and sugary snacks) reports include 

"traditional" (potatoes and fish) and "meat 

products" the association between high scores on 

the "prudent" dietary pattern and a very low risk of 

PTB (hazard ratio for the highest vs the bottom 

third: 0.88 (95% CI: 0.80-0.97). The phrase A 

"Traditional" diet was linked to a lower incidence 

of PTB for the highest compared to the bottom 

third (hazard ratio 0.91, 0.83–0.99), and no 

independent link to PTB was discovered for the 

Western-style eating [102].A different cohort study 

from Denmark (Danish National Birth Cohort) 

revealed that Mediterranean diet consumption in 

the middle of pregnancy (containing fish at least 

twice a week, Using grape seed or olive oil, five or 

more pieces of fruit and vegetables per day, meat 

only once per two weeks, and never more than two 

cups a day) was connected to a 72% reduced risk of 

EPTB. [103]. 

 

5. OMEGA-3 AND PRETERM BIRTH 

omega-3 fatty acids, a vital component 

that must be received through diet. Initial findings 

from the 1980s were recently confirmed by the 

extensive Levent Kou review. marine sources of 

long-chain omega-3 fatty acids, like longer 

gestations are hypothesised to be caused by fish 

and algae. pregnancy (and fewer premature births) 

[104,105]. There are several Posible biological 

processes to show that nutritional insufficiency is a 

problem insufficiency of omega-3 LCPUFA could 

contribute to the pathophysiology of Preterm birth's 

and thus suggests a potential target for assistance. 

In both healthy and pathological labour induction, 

prostaglandins and other oxylipins generated from 

omega-6 and omega-3 fatty acids play crucial roles 

[106,107]. The embryo LCPUFAs are provided to 

the placental unit by the mother. circulation, which 

is affected by maternal consumption of LCPUFA 

as well as endogenous synthesis. prostaglandins, as 

well as oxylipins produced in the body from 

omega-6 arachidonic acid in a typical pregnancy, 

the utero-placental unit is countered by 

Prostaglandins and oxylipins produced locally from 

the same tissues also contain omega-3 LCPUFA. 

The equilibrium is between the omega-3 and 

omega-6 metabolites of fatty acids plays a crucial 

part in preserving normal gestational the 

importance of length in cervical ripening and the 

labour to begin [108,109]. 

 

II. SUMMARY AND CONCLUSION 
   Despite much research, it is still 

unknown what causes the 15 million preterm births 

that occur each globally. Although screening 

methods and preventative therapy options for 

preterm birth are scarce, the problem is widespread. 

This article highlights several ways to stop preterm 

birth. For the prevention of preterm birth, 

multidisciplinary efforts over the past few decades 

have resulted in the creation of animal models, 

preclinical techniques, and formulations based on 

nanomedicine. Cervical cerclage and pessaries are 

two other alternatives for mechanically preventing 

premature delivery. Future research should 

continue to use formulations that are logically 

designed to improve the pharmacokinetics and 

pharmacodynamics of innovative medicines, while 

paying great attention to safety and off-target side 

effects. The scientific community will undoubtedly 

have an impact on preterm birth and gestational 

outcomes through continuous collaboration. The 

scientific community will undoubtedly have an 

impact on preterm birth and gestational outcomes 

through continuous collaboration. 

 

REFRENCES 
[1]. Cunningham F. Gary, L KJ, Bloom Steven 

L., Dashe Jodi S., Hoffman Barbara L., 

Casey Brian M., Spong Catherine Y. 

(2018) Williams Obstetrics, Twenty-Fifth 

Edition, 25 edn., New York: McGraw-

Hill. 

[2]. Arumugasaamy N et al. (2020) 

Microphysiological systems of the 

placental barrier. Adv Drug Deliv Rev 

161-162, 161–175. [PubMed: 32858104] 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 7, Issue 6 Nov-Dec 2022, pp: 2009-2021 www.ijprajournal.com   ISSN: 2456-4494 
                                      

 

 

 

DOI: 10.35629/7781-070620092021   Impact Factor value 7.429   | ISO 9001: 2008 Certified Journal Page 2016 

[3]. Howson CP, Kinney MV, Lawn J. Born 

Too Soon: the global action report 

onpreterm birth. March of Dimes, 

PMNCH, Save the Children, WHO; 2012 

[4]. Blencowe H, Cousens S, Chou D, 

Oestergaard M, Say L, Moller AB, et al. 

Born too soon: the global epidemiology of 

15 million preterm births. Reprod Health 

2013;10(Suppl. 1):S2. 

[5]. B. Koullali et al. / Seminars in Fetal & 

Neonatal Medicine xxx (2016) 1e9  

[6]. Goldenberg RL, Gravett MG, Iams J, 

Papageorghiou AT, Waller SA, Kramer 

M, et al. The preterm birth syndrome: 

issues to consider in creating a 

classification system. Am J Obstet 

Gynecol 2012; 206:113–8. 

[7]. F. Gary Cunningham, K.J.L. Steven, L. 

Bloom, Jodi S. Dashe, Barbara L. 

Hoffman, Brian M. Casey, Catherine Y. 

Spong, Williams Obstetrics, 25th ed., 

McGraw- Hill, New York, 2018 

[8]. E.R. Norwitz, A.B. Caughey, 

Progesterone supplementation and the 

prevention of preterm birth, Rev. Obstet. 

Gynecol. 4 (2) (2011) 60–72. 

[9]. R. Romero et al., The preterm parturition 

syndrome, Bjog 113 (Suppl 3) (2006) 17–

42. 

[10]. CDC, Preterm Birth, 2019. 

https://www.cdc.gov/ reproductive 

health/maternal infant health/preterm 

birth.htm (accessed 09/17/2019). 

[11]. Blencowe H, Cousens S, Oestergaard MZ, 

Chou D, Moller AB, Narwal R, et al. 

National, regional, and worldwide 

estimates of preterm birth rates in the year 

2010 with time trends since 1990 for 

selected countries: a systematic analysis 

and implications. Lancet. 

2012;379(9832):2162–72. 

[12]. Every Preemie - SCALE. Nepal profile of 

preterm and low birth weight prevention 

and 

care.2014.Availablefrom:http://www.healt

hynewbornnetwork.org/hnncontent/upload

s/Kenya-1.pdf%0Ahttp:// 

www.everypreemie.org/. 

[13]. Lee ACC, Katz J, Blencowe H, Cousens 

S, Kozuki N, Vogel JP, et al. National and 

regional estimates of term and preterm 

babies born small for gestational age in 

138 low-income and middle-income 

countries in 2010. Lancet Glob Health. 

2013;1: e26–36. 

[14]. Beck S, Wojdyla D, Say L, Betran AP, 

Merialdi M, Requejo JH, et al. The 

worldwide incidence of preterm birth: a 

systematic review of maternal mortality 

and morbidity. Bull World Health Organ. 

2010;88(1):31–8. 

[15]. United Nations Development Programme. 

SDG 3 ensure healthy lives and promote 

well- being for all at. Undp support to 

implement sustain dev goal 3, vol. 2017; 

2017. p. 1–20. 

[16]. Kildea SV, Gao Y, Rolfe M, Boyle J, 

Tracy S, Barclay LM. Risk factors for 

preterm, low birthweight and small for 

gestational age births amongAboriginal 

women from remote communities in 

northern Australia. Women Birth. 

2017;30(5):398–405. 

[17]. Savitz DA, Murnane P. Behavioral 

influences on preterm birth: A 

review.Epidemiology. 2010; 21:291–9. 

[18]. Auger N, Leduc L, Naimi AI, Fraser WD. 

Delivery at term: impact of university 

education by week of gestation. J Obstet 

Gynaecol Canada. 2016;38(2):118–24. 

[19]. Oftedal AM, Busterud K, Irgens LM, 

Haug K, Rasmussen S. Socio-

economicrisk factors for preterm birth in 

Norway 1999-2009. Scand J Public 

Health.2016;44(6):587–92. 

[20].  Poulsen G, Strandberg-Larsen K, 

Mortensen L, Barros H, Cordier S, Correia 

S, et al. Exploring educational disparities 

in risk of preterm delivery: a comparative 

study of 12 European birth cohorts. 

Paediatr Perinat Epidemiol. 

2015;29(3):172–83. 

[21]. Delnord M, Blondel B, Prunet C, Zeitlin J. 

Are risk factors for preterm and early-term 

live singleton birth the same?A 

population-based study in France. BMJ 

Open. 2018;8(1):e018745. 

[22]. Shrestha S, Dangol Singh S, Shrestha M, 

Shrestha RP. Outcome of preterm babies 

and associated risk factors in a hospital. J 

Nepal Med Assoc. 2010; 50(4):286–90. 

[23]. Wijnans L, de Bie S, Dieleman J, 

Bonhoeffer J, Sturkenboom M. Safety of 

pandemic H1N1 vaccines in children and 

adolescents. Vaccine 2011; 29:7559–71. 

[24]. Calderon-Margalit R, Sherman D, Manor 

O, Kurzweil Y. Adverse perinatal 

outcomes among immigrant women from 

Ethiopia in Israel. Birth 2015; 42:125–31. 

https://www.cdc.gov/
http://www/


 

 

International Journal of Pharmaceutical Research and Applications 

Volume 7, Issue 6 Nov-Dec 2022, pp: 2009-2021 www.ijprajournal.com   ISSN: 2456-4494 
                                      

 

 

 

DOI: 10.35629/7781-070620092021   Impact Factor value 7.429   | ISO 9001: 2008 Certified Journal Page 2017 

[25]. Simmons LE, Rubens CE, Darmstadt GL, 

Gravett MG. Preventing preterm birth and 

neonatal mortality: exploring the 

epidemiology, causes, and interventions. 

Semin Perinatol 2010; 34:408–15. 

[26]. Blencowe H, Cousens S, Oestergaard MZ, 

Chou D, Moller AB, Narwal R, et al. 

National, regional, and worldwide 

estimates of preterm birth rates in the year 

2010 with time trends since 1990 for 

selected countries: a systematic analysis 

and implications. Lancet 2012; 379:2162–

72 

[27]. Goldenberg R.L., McClure E.M. Have 

Coronavirus Disease 2019 (COVID-19) 

Community Lockdowns Reduced Preterm 

Birth Rates? Obstet. Gynecol. 2021; 

137:399–402. doi: 

10.1097/AOG.0000000000004302. [PMC 

free article] [PubMed] [CrossRef] [Google 

Scholar] 

[28]. Matheson A., McGannon C.J., Malhotra 

A., Palmer K.R., Stewart A.E., Wallace 

E.M., Rolnik D.L. Prematurity Rates 

During the Coronavirus Disease 2019 

(COVID-19) Pandemic Lockdown in 

Melbourne, Australia. Obstet. Gynecol. 

2021; 137:405. doi: 

10.1097/AOG.0000000000004236. [PMC 

free article] [PubMed] [CrossRef] [Google 

Scholar] 

[29]. De Curtis M., Villani L., Polo A. Increase 

of stillbirth and decrease of late preterm 

infants during the COVID-19 pandemic 

lockdown. Arch. Dis. Child. Fetal 

Neonatal Ed. 2021; 106:456. doi: 

10.1136/archdischild-2020-320682. [PMC 

free article] [PubMed] [CrossRef] [Google 

Scholar] 

[30]. Hedermann G., Hedley P.L., Bækvad-

Hansen M., Hjalgrim H., Rostgaard K., 

Poorisrisak P., Breindahl M., Melbye M., 

Hougaard D.M., Christiansen M., et al. 

Danish premature birth rates during the 

COVID-19 lockdown. Arch. Dis. Child. 

Fetal Neonatal Ed. 2021; 106:93–95. doi: 

10.1136/archdischild-2020-319990. [PMC 

free article] [PubMed] [CrossRef] [Google 

Scholar] 

[31]. Philip R.K., Purtill H., Reidy E., Daly M., 

Imcha M., McGrath D., O’Connell N.H., 

Dunne C.P. Unprecedented reduction in 

births of exceptionally low birthweight 

(VLBW) and extremely low birthweight 

(ELBW) infants during the COVID-19 

lockdown in Ireland: A ‘natural 

experiment’ allowing analysis of data 

from the prior two decades. BMJ Glob. 

Health. 2020;5:e003075. doi: 

10.1136/bmjgh-2020-003075. [PMC free 

article] [PubMed] [CrossRef] [Google 

Scholar] 

[32]. Been J.V., Burgos O.L., Bertens L.C.M., 

Schoenmakers S., Steegers E.A.P., Reiss 

I.K.M. Impact of COVID-19 mitigation 

measures on the incidence of preterm 

birth: A national quasi-experimental 

study. Lancet Public Health. 2020; 5:604–

611. doi: 10.1016/S2468-2667(20)30223-

1. [PMC free article] [PubMed] 

[CrossRef] [Google Scholar] 

[33]. Wood R., Sinnott C., Goldfarb I., Clapp 

M., McElrath T., Little S. Preterm Birth 

During the Coronavirus Disease 2019 

(COVID-19) Pandemic in a Large 

Hospital System in the United States. 

Obstet. Gynecol. 2021; 137:403. doi: 

10.1097/AOG.0000000000004237. [PMC 

free article] [PubMed] [CrossRef] [Google 

Scholar] 

[34]. Khalil A., von Dadelszen P., Draycott T., 

Ugwumadu A., O’Brien P., Magee L. 

Change in the Incidence of Stillbirth and 

Preterm Delivery During the COVID-19 

Pandemic. JAMA. 2020; 324:705–706. 

doi: 10.1001/jama.2020.12746. [PMC free 

article] [PubMed] [CrossRef] [Google 

Scholar] 

[35]. Kc A., Gurung R., Kinney M.V., Sunny 

A.K., Moinuddin M., Basnet O., Målqvist 

M. Effect of the COVID-19 pandemic 

response on intrapartum care, stillbirth, 

and neonatal mortality outcomes in Nepal: 

A prospective observational study. Lancet 

Glob. Health. 2020;8:e1273–e1281. doi: 

10.1016/S2214-109X(20)30345-4. [PMC 

free article] [PubMed] [CrossRef] [Google 

Scholar] 

[36]. Stowe J., Smith H., Thurland K., Ramsay 

M.E., Andrews N., Ladhani S.N. 

Stillbirths During the COVID-19 

Pandemic in England, April-June 2020. 

JAMA. 2021; 325:86. doi: 

10.1001/jama.2020.21369. [PMC free 

article] [PubMed] [CrossRef] [Google 

Scholar] 

[37]. J.D. Iams et al., The Preterm Prediction 

Study: recurrence risk of spontaneous 

preterm birth. National Institute of Child 

Health and Human Development 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 7, Issue 6 Nov-Dec 2022, pp: 2009-2021 www.ijprajournal.com   ISSN: 2456-4494 
                                      

 

 

 

DOI: 10.35629/7781-070620092021   Impact Factor value 7.429   | ISO 9001: 2008 Certified Journal Page 2018 

Maternal-Fetal Medicine Units Network, 

Am. J. Obstet. Gynecol. 178 (5) (1998) 

1035–1040. 

[38]. D.G. Kiefer et al., Efficacy of 

midtrimester short cervix interventions is 

conditional on intraamniotic 

inflammation, Am. J. Obstet. Gynecol. 

214 (2) (2016) 276 e1–276 e6. 

[39]. I. Kyvernitakis et al., Controversies about 

the Secondary Prevention of Spontaneous 

Preterm Birth, Geburtshilfe Frauenheilkd. 

78 (6) (2018) 585– 595.  

[40]. R.J. Baer et al., Risk of preterm birth by 

maternal age at first and second pregnancy 

and race/ethnicity, J. Perinat. Med. 46 (5) 

(2018) 539–546. 

[41]. M.M. Adams et al., Rates of and factors 

associated with recurrence of preterm 

delivery, JAMA 283 (12) (2000) 1591–

1596. 

[42]. C.V. Ananth et al., Recurrence of 

spontaneous versus medically indicated 

preterm birth, Am. J. Obstet. Gynecol. 195 

(3) (2006) 643–650. 

[43]. J. Yang et al., Recurrence of Preterm Birth 

and Early Term Birth, Obstet. Gynecol. 

128 (2) (2016) 364–372. 

[44]. Swamy GK, Heine RP. Vaccinations for 

pregnant women. Obstet Gynecol  2015; 

125:212–26 

[45]. Glezen WP, Alpers M. Maternal 

immunization. Clin Infect Dis 1999; 

28:219–24. 

[46]. Munoz FM. Maternal immunization:an 

update for pediatricians. Pediatr Ann 

2013; 42:153–8. 

[47]. Fischer GW, Ottolini MG, Mond JJ. 

Prospects for vaccines during pregnancy 

and in the newborn period. Clin Perinatol 

1997; 24:231–49. 

[48]. Heinonen OP, Shapiro S, Monson RR, 

Hartz SC, Rosenberg L, Slone 

D.Immunization during pregnancy against 

poliomyelitis and influenza in relation to 

childhood malignancy. Int J Epidemiol 

1973; 2:229–35. 

[49]. Freda VJ. A preliminary report on 

typhoid, typhus, tetanus, and cholera 

immunizations during pregnancy. Am J 

Obstet Gynecol 1956; 71:1134–6 

[50]. Brent RL. Risks and benefits of 

immunizing pregnant women: the risk of 

doing nothing. Reprod Toxicol 2006; 

21:383–9. 

[51]. Munoz FM, Englund JA. A step ahead. 

Infant protection through maternal 

immunization. Pediatr Clin N Am 2000; 

47:449–63. 

[52]. Koumans EH et al. (2007) The prevalence 

of bacterial vaginosis in the United States, 

2001-2004; associations with symptoms, 

sexual behaviors, and reproductive health. 

Sex Transm Dis 34 (11), 864–9. [PubMed: 

17621244] 

[53]. B. Koullali et al., Risk assessment and 

management to prevent preterm birth, 

Semin. Fetal Neonatal Med. 21 (2) (2016) 

80–88. 

[54]. Slattery MM, Morrison JJ. Preterm 

delivery. Lancet 2002; 360:1489e97. 

[55]. Schaaf JM, Liem SM, Mol BW, Abu-

Hanna A, Ravelli AC. Ethnic and racial 

disparities in the risk of preterm birth: a 

systematic review and meta-analysis. Am 

J Perinatol 2013; 30:433e50. 

[56]. Schaaf JM, Mol BW, Abu-Hanna A, 

Ravelli AC. Ethnic disparities in the risk 

of adverse neonatal outcome after 

spontaneous preterm birth. Acta Obstet 

Gynecol Scand 2012; 91:1402e8. 

[57]. Grady R, Alavi N, Vale R, Khandwala M, 

McDonald SD. Elective single embryo 

transfer and perinatal outcomes: a 

systematic review and meta-analysis. 

Fertil Steril 2012; 97:324e31. 

[58]. Conde-Agudelo A, Rosas-Bermudez A, 

Kafury-Goeta AC. Birth spacing and risk 

of adverse perinatal outcomes: a meta-

analysis. JAMA 2006; 295:1809e23. 

[59]. Ball SJ, Pereira G, Jacoby P, de Klerk N, 

Stanley FJ. Re-evaluation of link be- 

tween interpregnancy interval and adverse 

birth outcomes: retrospective cohort study 

matching two intervals per mother. BMJ 

2014;349: g4333. 

[60]. Iams JD, Romero R, Culhane JF, 

Goldenberg RL. Primary, secondary, and 

ter- tiary interventions to reduce the 

morbidity and mortality of preterm birth. 

Lancet 2008; 371:164e75. 

[61]. Danhof NA, Kamphuis EI, Limpens J, van 

Lonkhuijzen LR, Pajkrt E, Mol BW. The 

risk of preterm birth of treated versus 

untreated cervical intraepithelial neoplasia 

(CIN): a systematic review and meta-

analysis. Eur J Obstet Gynecol Reprod 

Biol 2015; 188:24e33. 

[62]. Miller ES, Sakowicz A, Grobman WA. 

The association between cervical 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 7, Issue 6 Nov-Dec 2022, pp: 2009-2021 www.ijprajournal.com   ISSN: 2456-4494 
                                      

 

 

 

DOI: 10.35629/7781-070620092021   Impact Factor value 7.429   | ISO 9001: 2008 Certified Journal Page 2019 

dysplasia, a short cervix, and preterm 

birth. Am J Obstet Gynecol 2015. 

[63]. Castanon A, Landy R, Brocklehurst P, 

Evans H, Peebles D, Singh N, et al. Risk 

of preterm delivery with increasing depth 

of excision for cervical intra- epithelial 

neoplasia in England: nested case-control 

study. BMJ 2014;349: g6223. 

[64]. McCowan LM, Dekker GA, Chan E, 

Stewart A, Chappell LC, Hunter M, et al. 

Spontaneous preterm birth and small for 

gestational age infants in women who stop 

smoking early in pregnancy: prospective 

cohort study. BMJ 2009;338: b1081. 

[65]. Cnattingius S. The epidemiology of 

smoking during pregnancy: smoking 

prevalence, maternal characteristics, and 

pregnancy outcomes. Nicotine To- bacco 

Res 2004;6(Suppl. 2): S125e40. 

[66]. Cone RA (2009) Barrier properties of 

mucus. Adv Drug Deliv Rev 61 (2), 75–

85. [PubMed:  19135107] 

[67]. Elovitz MA et al. (2019) Cervicovaginal 

microbiota and local immune response 

modulate the risk of spontaneous preterm 

delivery. Nat Commun 10 (1), 1305. 

[PubMed: 30899005] 

[68]. Dude CM et al. (2020) Microbial 

supernatants from Mobiluncus mulieris, a 

bacterium strongly associated with 

spontaneous preterm birth, disrupts the 

cervical epithelial barrier through  

inflammatory and miRNA mediated 

mechanisms. Anaerobe 61, 102127. 

[PubMed: 31760081]  

[69]. Hoang T et al. (2020) The cervicovaginal 

mucus barrier to HIV-1 is diminished in 

bacterial  vaginosis. PLoS Pathog 16 (1), 

e1008236. [PubMed: 31971984] 

[70]. Buchta V Vaginal microbiome. Ceska 

Gynekol 83 (5), 371–379. [PubMed: 

30848142] 

[71]. Cunningham F. Gary, L KJ, Bloom Steven 

L., Dashe Jodi S., Hoffman Barbara L., 

Casey Brian M.,  Spong Catherine Y. 

(2018) Williams Obstetrics, Twenty-Fifth 

Edition, 25 edn., New York:  McGraw-

Hill. 

[72]. Silver RM and Cunningham FG (2011) 

Deus ex Makena? Obstet Gynecol 117 (6), 

1263–5.  [PubMed: 21471852]  

[73]. Inc., A.P. (2018) Makena. 

https://www.accessdata.fda.gov/drugsatfd

a_docs/nda/ 

2011/021945_makena_toc.cfm, 

(accessed). 

[74]. Meis PJ et al. (2003) Prevention of 

recurrent preterm delivery by 17 alpha-

hydroxyprogesterone caproate. N Engl J 

Med 348 (24), 2379–85. [PubMed: 

12802023]  

[75]. Travanty MN et al. (2018) Development 

and usability of a new subcutaneous auto-

injector device to administer 

hydroxyprogesterone caproate to reduce 

the risk of recurrent preterm birth. Med 

Devices (Auckl) 11, 241–252. [PubMed: 

30100767] 

[76]. McCarthy R et al. (2018) Mouse models 

of preterm birth: suggested assessment 

and reporting guidelines. Biol Reprod 99 

(5), 922–937. [PubMed: 29733339] 

[77]. Paul JW et al. (2017) Drug delivery to the 

human and mouse uterus using 

immunoliposomes targeted to the oxytocin 

receptor. Am J Obstet Gynecol 216 (3), 

283 e1–283 e14. [PubMed:  27567564]  

[78]. Zierden HC et al. (2021) Enhanced drug 

delivery to the reproductive tract using 

nanomedicine reveals therapeutic options 

for prevention of preterm birth. Sci Transl 

Med 13 (576). 

[79]. Le BL et al. (2020) Computational 

discovery of therapeutic candidates for 

preventing preterm birth. JCI Insight 5 (3). 

[80]. Parizek A et al. (2014) Progesterone, 

inflammation and preterm labor. J Steroid 

Biochem Mol Biol 139, 159–65. 

[PubMed: 23454115] 

[81]. Mahendroo M (2012) Cervical remodeling 

in term and preterm birth: insights from an 

animal model. Reproduction 143 (4), 429–

38. [PubMed: 22344465]  

[82]. Arrowsmith S et al. (2010) Drugs acting 

on the pregnant uterus. Obstet Gynaecol 

Reprod Med 20 (8), 241–247. [PubMed: 

24443652]  

[83]. Haas DM et al. (2014) Short-term 

tocolytics for preterm delivery - current 

perspectives. Int J Womens Health 6, 343–

9. [PubMed: 24707187]  

[84]. Boyle AK et al. (2019) Repurposing 

simvastatin as a therapy for preterm labor: 

evidence from preclinical models. FASEB 

J 33 (2), 2743–2758. [PubMed: 30312114] 

[85]. Cunningham F. Gary, L KJ, Bloom Steven 

L., Dashe Jodi S., Hoffman Barbara L., 

Casey Brian M., Spong Catherine Y. 

(2018) Williams Obstetrics, Twenty-Fifth 

https://www.accessdata.fda.gov/drugsatfda_docs/nda/
https://www.accessdata.fda.gov/drugsatfda_docs/nda/


 

 

International Journal of Pharmaceutical Research and Applications 

Volume 7, Issue 6 Nov-Dec 2022, pp: 2009-2021 www.ijprajournal.com   ISSN: 2456-4494 
                                      

 

 

 

DOI: 10.35629/7781-070620092021   Impact Factor value 7.429   | ISO 9001: 2008 Certified Journal Page 2020 

Edition, 25 edn., New York: McGraw-

Hill. 

[86]. Gorasiya S et al. (2018) Repurposing N, 

N-Dimethylacetamide (DMA), a 

Pharmaceutical  Excipient, as a Prototype 

Novel Anti-inflammatory Agent for the 

Prevention and/or Treatment of Preterm 

Birth. Curr Pharm Des 24 (9), 989–992. 

[PubMed: 29384052]  

[87]. Sundaram S et al. (2013) N, N-

dimethylacetamide regulates the 

proinflammatory response associated with 

endotoxin and prevents preterm birth. Am 

J Pathol 183 (2), 422–30. [PubMed: 

23770347] 

[88]. Grady R, Alavi N, Vale R, Khandwala M, 

McDonald SD. Elective single embryo 

transfer and perinatal outcomes: a 

systematic review and meta-analysis. 

Fertil Steril 2012; 97:324e31. 

[89]. George A, Shamim S, Johnson M, Ajwani 

S, Bhole S, Blinkhorn A, et al. Peri-

odontal treatment during pregnancy and 

birth outcomes: a meta-analysis 

ofrandomised trials. Int J Evidence-based 

Healthcare 2011; 9:122e47. 

[90]. Kim AJ, Lo AJ, Pullin DA, Thornton-

Johnson DS, Karimbux NY. Scaling and 

root planing treatment for periodontitis to 

reduce preterm birth and low birth weight: 

a systematic review and meta-analysis of 

randomized controlled trials. J Periodontol 

2012; 83:1508e19. 

[91]. McCowan LM, Dekker GA, Chan E, 

Stewart A, Chappell LC, Hunter M, et al. 

Spontaneous preterm birth and small for 

gestational age infants in women who stop 

smoking early in pregnancy: prospective 

cohort study. BMJ 2009;338: b1081. 

[92]. Lamont RF, Nhan-Chang CL, Sobel JD, 

Workowski K, Conde-Agudelo A,Romero 

R. Treatment of abnormal vaginal flora in 

early pregnancy with clindamycin for the 

prevention of spontaneous preterm birth: a 

systematicreview and metaanalysis. Am J 

Obstet Gynecol 2011; 205:177e90. 

[93]. Brocklehurst P, Gordon A, Heatley E, 

Milan SJ. Antibiotics for treating bacterial 

vaginosis in pregnancy. Cochrane 

Database Syst Rev 2013;1:CD000262. 

[94]. Kazemier BM, Koningstein FN, 

Schneeberger C, Ott A, Bossuyt PM, de 

Miranda E, et al. Maternal and neonatal 

consequences of treated and un- treated 

asymptomatic bacteriuria in pregnancy: a 

prospective cohort study with an 

embedded randomised controlled trial. 

Lancet Infect Dis 2015. 

[95]. Rafael TJ, Berghella V, Alfirevic Z. 

Cervical stitch (cerclage) for preventing 

preterm birth in multiple pregnancy. 

Cochrane Database Syst Rev 

2014;9:CD009166. 

[96]. Liem S, Schuit E, Hegeman M, Bais J, de 

Boer K, Bloemenkamp K, et al. Cervical 

pessaries for prevention of preterm birth in 

women with a multiple pregnancy 

(ProTWIN): a multicentre, open-label 

randomised controlled trial. Lancet 2013; 

382:1341e9.  

[97]. Dodd JM, Jones L, Flenady V, Cincotta R, 

Crowther CA. Prenatal administration of 

progesterone for preventing preterm birth 

in women considered to be at risk of 

preterm birth. Cochrane Database Syst 

Rev 2013;7:CD004947. 

[98]. Schuit E, Stock S, Rode L, Rouse D, Lim 

A, Norman J, et al. Effectiveness of 

progestogens to improve perinatal 

outcome in twin pregnancies: an indi- 

vidual participant data meta-analysis. 

BJOG 2014. 

[99]. Nnam NM. Improving maternal nutrition 

for better pregnancy outcomes. Proc Nutr 

Soc. 2015;74(4):454–9. 

[100]. 100. Fuchs F, Senat MV. Multiple 

gestations and preterm birth. Semin Fetal 

Neonatal Med. 2016;21(2):113–20. 

[101]. Englund-Ögge L, Brantsæter AL, Haugen 

M, Sengpiel V, Khatibi A, Myhre R, et al. 

Association between intake of artificially 

sweetened and sugar-sweetened beverages 

and preterm delivery: a large prospective 

cohort study. Am J Clin Nutr. 

2012;96(3):552–9. 

[102]. Englund-Ögge L, Brantsæter AL, Sengpiel 

V, Haugen M, Birgisdot- tir BE, Myhre R, 

et al. Maternal dietary patterns and 

preterm deliv- ery: results from large 

perspective cohort study. BMJ. 2014;348: 

g1446. 

[103]. Mikkelsen TB, Osterdal ML, Knudsen 

VK, Haugen M, Meltzer HM, Bakketeig 

L, et al. Association between a 

Mediterranean-type diet and risk of 

preterm birth among Danish women: a 

prospective cohort study. Acta Obstet 

Gynecol Scand. 2008;87(3):325–30. 

[104]. Olsen SF, Hansen HS, Sørensen TI, 

Jensen B, Secher NJ, Sommer S, et al. 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 7, Issue 6 Nov-Dec 2022, pp: 2009-2021 www.ijprajournal.com   ISSN: 2456-4494 
                                      

 

 

 

DOI: 10.35629/7781-070620092021   Impact Factor value 7.429   | ISO 9001: 2008 Certified Journal Page 2021 

Intake of marine fat, rich in (n-3)-

polyunsaturated fatty acids, may increase 

birthweight by prolonging gestation. 

Lancet.  1986;2(8503):367–9. 

[105]. Leventakou V, Roumeliotaki T, Martinez 

D, Barros H, Brantsaeter AL, Casas M, et 

al. Fish intake during pregnancy, fetal 

growth, and gestational length in 19 

European birth cohort studies. Am J Clin 

Nutr. 2014;99(3):506–16. 

[106]. Gravett MG. Causes of preterm delivery. 

Semin Perinatol. 1984; 8(4):246–57. 

[107]. Karim SM. The role of prostaglandins in 

human parturition. Proc R Soc Med. 

1971;64(1):10–2. 

[108]. Brazle AE, Johnson BJ, Webel SK, 

Rathbun TJ, Davis DL. Omega-3 fatty 

acids in the gravid pig uterus as affected 

by maternal supple- mentation with 

omega-3 fatty acids. J Anim Sci. 

2009;87(3):994–1002. 

[109]. Ramsden CE, Makrides M, Yuan Z-X, 

Horowitz MS, Zamora D, Yel- land LN, et 

al. Plasma oxylipins and unesterified 

precursor fatty acids are altered by DHA 

supplementation in pregnancy: can they 

help predict risk of preterm birth? 

Prostaglandins Leukot Essent Fatty Acids. 

2020; 153:102041. 

[110]. Adv Drug Deliv Rev. 2021 July; 174: 

190–209. doi:10.1016/j.addr.2021.04.021. 


