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ABSTRACT 
Preterm birth between 22 and 25 5/7 weeks complicates < 1% of live births within the United States though contributes more than 20% of infant mortality within the first year of life. Ante- and intrapartum interventions such as antenatal corticosteroids, magnesium sulfate, and tocolytic and antibiotic therapies have been shown effective in optimizing postnatal prognosis in births at 24 weeks and beyond.  Interventions, mode of delivery, and resuscitation plans should ideally be discussed with the perinatology, neonatology, and nursing teams with the family using shared decision making.  Observational data have alluded to similar postnatal benefits in births at 22 – 23 weeks; however, these data are limited by small sample sizes, inconsistencies in outcome reporting, and variations in management strategies. Future studies to evaluate the utility of these interventions among births at 22- 23 weeks are warranted. 


INTRODUCTION
Birth between 22 0/7 and 25 6/7 weeks’ gestation complicates between 0.01% and 1.5% of all births.1-5 Variability in reported rates can be attributed to differences in the definition of fetal viability by geographic region and institutional practices affecting reporting.6-8 In the U.S. in 2022, based on birth and fetal death certificates, approximately 11,000 (0.3%) of 3.7 million live births had an estimated gestational age of 22-25 weeks; and 4400 (22%) of 20,200 fetal deaths did.9,10 Fetal deaths are only registered after 20 weeks’ gestation.
Complications of preterm birth remain the leading cause of death among children age 5 or less.11 The United States Center for Disease Control and Prevention (CDC) reported that birth between 22- and 25 weeks gestation accounted for approximately 22% of infant mortality (death before 1 year) despite accounting for only 0.3% of live births.12 These statistics do not account for the burden of stillbirth. 
The purpose of this narrative review is to describe pertinent evidence for obstetric interventions regarding birth at the earliest survivable gestational ages, including evidence for antenatal corticosteroids, magnesium sulfate, tocolytic therapies, and antibiotic therapies for alternative indications, and mode of delivery.
EVIDENCE-BASED PERINATAL COUNSELING
Some have urged the utility of “evidence-based ethics” during counseling and shared decision-making with patients facing with the potential consequences of periviable birth.1,13-15 Tools such as the NICHD Neonatal Research Network: Neonatal Outcome Trajectory Tool are useful in guiding patient counseling of periviable birth management; however, limitations of the tool, e.g., source data which reflects outcomes from over a decade prior and excludes deliveries < 22 weeks, should be recognized.16,17 Underestimation of survival rates and overestimation of subsequent infant and childhood morbidity following periviable birth has also been demonstrated among obstetric providers.18 Robust, population-based studies have shown increased neonatal and infant survival over the last 20 years. These data suggest that perinatal optimization, including use of antenatal steroids, and active resuscitation at earlier gestational ages most influences survival outcomes.19-21 However, wide variation in active resuscitation practices across countries, regions, and institutions hinders reliable estimation of international survival rates of infants born prior to 24 weeks’ gestation.22-24 Furthermore, the relatively small numbers pose challenges in performing sufficiently powered research studies where findings can be generalizable. This highlights the importance of utilizing local, up-to-date, institution-specific data to guide perinatal counseling. Additionally, these tools should be considered supplementary to the patient’s religious and/or cultural beliefs and the institution’s practice guidelines when perinatal management decisions are made.25,26 Informed decision-making involving obstetric and neonatal clinicians and the pregnant patient can facilitate care that aligns with the patient’s desires and minimizes maternal and perinatal morbidity and mortality.
ANTENATAL CORTICOSTEROIDS
Benefits
Previous studies have demonstrated significant decreases in neonatal morbidity and mortality with the administration of antenatal corticosteroids (ACS) among women with threatened preterm birth at < 34 weeks’ gestation.27-32 A 2020 Cochrane review demonstrated lower perinatal death (RR 0.85 [95% CI 0.77-0.93]), neonatal death (RR 0.78 [95% CI 0.70-0.87]), respiratory distress syndrome (RDS; RR 0.71 [95% CI 0.65-0.78]), and intraventricular hemorrhage (IVH; RR 0.58 [95% CI 0.45-0.75]) when any ACS exposure was compared to no ACS exposure.33  No prospective, randomized data is available for use of ACS in preterm birth at 22 – 23 weeks. Due to the lack of clinical trials, inferences about the effects of ACS are limited to observational studies. Table 1 presents a summary of observational studies that report on the association between ACS exposure and mortality. Neonatal and infant mortality was lower with administration of ACS when delivery occurred in the 22nd or 23rd week of gestation. 34-38 Ehret et al (2018) demonstrated that receipt of ACS and postnatal life support at 22 weeks (aRR 2.11, 95% CI 1.68-2.65) and 23 weeks (aRR 1.54, 95% CI 1.40-1.70) improved the likelihood of neonatal survival to hospital discharge.34 Though the rates of neonatal survival without major morbidity were improved with receipt of ACS and postnatal support at 22 (4.4%; aRR 4.35, 95% CI 1.84-10.28) and 23 (5.9%; aRR 2.19, 95% CI 1.48-3.25) weeks, these rates remained low. Chawla et al (2022) reported on the outcomes following receipt of ACS (betamethasone) and live birth between 22 – 23 weeks gestation with ACS receipt between 21 – 22 weeks gestation.39 They demonstrate a higher rate of survival to discharge (53.9% versus 35.5%) and a higher rate of survival without major morbidity (26.9% versus 10.0%) among those exposed to a complete course of ACS compared to those exposed to no ACS. Though data were collected for those who were exposed to ACS within the 21st week of gestation, the sample size (n = 17) limited meaningful assessments of perinatal outcomes.
Limited data are available on the relationship of ACS and specific infant morbidities. Mori et al (2011) demonstrated no difference in RDS or chronic lung disease (CLD) between those that did and did not receive ACS prior to birth between 22- and 23 weeks’ gestation.37 Travers et al (2018) also demonstrated no difference in CLD; however, the rate of deaths due to RDS and rates of surfactant use and mechanical ventilation were lower among neonates exposed to ACS.40 Table 2 presents mixed findings regarding the utility of ACS for IVH reduction among periviable births.35,36 Carlo et al (2011) demonstrated reduction in severe IVH or PVL among those exposed to ACS prior to 22 – 23 week births; this reduction did not persist within the subgroup of 22-week births, possibly due to limited power to detect a difference. No difference in NEC was seen between those with and without ACS exposure and periviable birth between 22-23 weeks.35 Yin et al (2018) completed a systematic review and meta-analysis that demonstrated reduction in retinopathy of prematurity (ROP; aOR 0.67 [95% CI 0.47-0.94]) and reduction in severe ROP requiring treatment (OR 0.58 [95% CI 0.40-0.86]) when exposed to ACS prior to preterm delivery.41 
Long-term follow-up studies have demonstrated a reduction in cerebral palsy and severe neurodevelopmental impairment among individuals exposed to ACS prior to preterm delivery with no difference in cardiovascular health in childhood and adulthood; however, these studies provide limited insight into outcomes after exposure at 22-25 weeks.35,42-45
Important differences between observational studies and clinical trials include that, in the observational studies, cohort selection is dependent on live birth. Therefore, not all pregnancy outcomes are included (missing stillbirths), nor are outcomes collected for pregnancies exposed to antenatal corticosteroids at 22-25 weeks that do not result in delivery during this window. Moreover, unlike in a clinical trial, details on type, dosing, and delivery have sometimes been ignored in order to use a composite exposure such as “any ACS exposure.”
Antenatal Corticosteroid Type and Dosing
Across studies, the most commonly used ACS regimens consisted of either 24mg of betamethasone acetate/phosphate mix divided into 2-12mg intramuscular doses over a 24-hour interval or 4 doses of 6mg of dexamethasone phosphate administered intramuscular every 6 hours. A systematic review comparing antenatal administration of betamethasone versus dexamethasone demonstrated that both increased survival without significant morbidity, although only betamethasone was associated with decreased severe disability.46 Dexamethasone administration prior to preterm delivery, similar to betamethasone, demonstrated a reduction in neonatal death, RDS, IVH, and cerebral palsy with no difference in long-term neurodevelopmental outcomes.21, 47-51 
There have been few clinical trials that have investigated different doses of antenatal corticosteroids. In studies that assessed the utility of lesser doses of ACS—5mg versus 6mg of dexamethasone or a single versus 2 doses of 12mg betamethasone, there have been no demonstrated differences in neonatal adverse outcomes; however, these studies are limited by median gestational age ranges well beyond the periviable period and small sample sizes.52,53
In addition to optimal dosing, optimal timing of ACS course in relation to delivery is an important consideration. A secondary analysis of 1 multicenter prospective study and 1 randomized trial combined demonstrated pregnancies with receipt of ACS ≥ 14 days prior to delivery had increased odds of RDS (aOR 2.34, 95% CI 1.78–3.07), severe neonatal morbidity (aOR 1.57, 95% CI 1.12–2.19), and childhood morbidity (aOR 1.74, 95% CI 1.02–2.95) when compared to pregnancies with receipt of ACS 2-6 days from delivery among pregnancies with anticipated delivery at < 34 weeks’ gestation.54 Pregnancies < 23 weeks and pregnancies that received > 1 course of ACS were excluded. A retrospective, population-based cohort study of 4,594 singleton live births at 24 to 31 weeks’ gestation demonstrated that though any exposure to ACS prior to delivery reduced in-hospital mortality, ACS exposure within 24-hours to 7 days of delivery demonstrated the largest reduction in risk for mortality (adjusted risk ratio 0.5, 95% CI 0.4-0.6) but also reduction in in-hospital mortality or a composite of IVH grade 3 or more, cystic PVL, surgical NEC, or stage 3 or higher ROP (adjusted risk ratio 0.7 (95% CI 0.6 -0.8) and reduction in a neurologic composite of IVH grade 3 or more, cystic PVL, or a combination of both (adjusted risk ratio 0.6 (95% CI 0.5-0.9).55 When the interval from ACS to exposure was analyzed as a continuous variable by both hours and days to delivery, a near “immediate and rapid decline in mortality” is demonstrated with nearly 50% reduction in in-hospital mortality by 18-36 hours of ACS exposure.55 These data have supported the recommendation from International Federation of Gynecology and Obstetrics (FIGO) that any ACS exposure, but specifically exposure within 18 hours to 7 days prior to preterm delivery, should be considered.57 Prospective and observational data are limited in the evaluation of optimal timing of ACS course among pregnancies with anticipated delivery < 24 weeks. 
Other Considerations
Singleton versus Multiple Gestations
The majority of trials assessing the utility of ACS included only singleton gestations. Abbasalizadeh et al (2020) performed a randomized, controlled trial of multifetal pregnancies at < 28 weeks gestation at risk for preterm birth that demonstrated similar respiratory benefits—lower RDS and less need for ventilatory support—among those that received ACS.56 Herrera et al (2019) also demonstrated at least 1 dose of ACS among preterm infants of a multifetal gestation that delivered between 23 and 34 weeks gestation provided reduction in death without reductions in RDS, IVH (grade III/IV), NEC, or ROP.31 The study demonstrated no benefits among higher order, multifetal pregnancies, i.e., triplet gestations or greater, though the authors attributed this null findings to a reduction in sample size (n = 334, 2.6% total study population). 
Maternal Outcomes
Based on observational data, Rossi et al (2023) demonstrated that pregnant persons receiving ACS between 22-23 weeks were more likely to experience composite adverse maternal outcome consisting of blood transfusion, unplanned operation, unplanned hysterectomy, and maternal intensive care unit (ICU) admission though these findings were likely confounded by the indications for delivery and the increased rates of cesarean delivery among those who received ACS when compared to those who did not receive ACS.38 In clinical trial data of ACS given at later gestations, the 2020 Cochrane review showed no difference in maternal death, chorioamnionitis, or endometritis.33 
MAGNESIUM SULFATE
Nelson et al (1995) were among the first to suggest an association between prenatal magnesium sulfate administration and the prevention of cerebral palsy (CP).58 Subsequently, the neuroprotective effects of magnesium sulfate have been demonstrated in 5 clinical trials including infants < 37 weeks’ gestation: ACTOMgSO4, PREMAG, MAGNET, MAGPIE, and BEAM trials.59-63 An individual participant data meta-analysis (IPD-MA, 2017) of these 5 clinical trials showed no difference in a composite of infant death or CP between infants exposed to prenatal magnesium sulfate and those not exposed to prenatal magnesium sulfate (RR 0.94, 95% CI 0.85-1.05) when delivery was anticipated prior to 37 weeks; however, magnesium sulfate exposure was associated with a significant reduction in CP (RR 0.68, 95% CI 0.54-0.87).64 Magnesium sulfate was administered for neuroprotective intent in 4 of the 5 trials. Antenatal exposure to magnesium sulfate in these 4 trials was associated with significant reductions in death or CP (RR 0.86, 95% CI 0.75-0.99), in CP alone (RR 0.68, 95% CI 0.53-0.87), in severe and moderate CP (RR 0.63, 95% 0.44-0.90), and in severe CP alone (RR 0.54, 95% CI 0.30-0.94).64 It was determined that, among this cohort, forty-one pregnant person-infant dyads were needed to treat (NNT) to prevent 1 infant from either dying or having CP.64 There was no difference in treatment effect when stratified by indication for preterm delivery or GA first treatment given. However, applicability of these findings is limited by the later gestational ages at enrollment in these studies. PREMAG60, MAGNET61, and BEAM63 trials enrolled pregnancies at and beyond 24 weeks. ACTOMgSO4 trial59 included gestations < 30 weeks at enrollment without specification of a lower limit; however, summary data demonstrated a median (interquartile range) GA of 27 3/7 (25 5/7) weeks at treatment.  The MAGPIE trial62 does not specify a GA requirement for entry and, though 132 participants delivered prior to 28 weeks, no detailed information on GA at delivery is provided. It is not clear that infants born < 24 weeks were included in these trials.
A recently-published Cochrane review (2024)65 included these 5 trials along with an additional randomized trial published in 202066 which further supported these findings by demonstrating that prenatal magnesium sulfate exposure reduced the risk of both cerebral palsy (RR 0.71, 95% CI 0.57 to 0.89) and the combination of CP or death (RR 0.87, 95% CI 0.77 to 0.98).65 However, data regarding the impact of prenatal magnesium sulfate administration report variable effects on neonatal and infant mortality alone (Table 3). Similar to the 2017 IPD-MA, these findings were limited to prenatal magnesium exposure at ≥ 24 weeks. 
At the earliest gestational ages, as with ACS, primarily observational data, rather than clinical trial data, are available. A prospective observational study of 3,093 neonates by Gentle et al (2020) reported that the prenatal administration of magnesium sulfate and ACS may synergistically improve neonatal outcomes at 22 to 26 gestation when compared to either magnesium sulfate or ACS administered in isolation.45 However, no significant differences in severe cerebral palsy, moderate to severe cerebral palsy, or moderate to severe cerebral palsy or death were demonstrated between pregnancies that received only magnesium sulfate and pregnancies that received neither magnesium sulfate or ACS. Sub-analysis of those at 22 to 24 weeks gestation demonstrated no difference in severe neurodevelopmental impairment (NDI) or death when compared to ACS alone (aOR 0.81, 95% CI 0.58-1.12). Improvements in severe NDI or death (52% versus 83%; aOR 0.21, 95% CI 0.08-0.58) and severe NDI alone (27.7% versus 62.5%; aOR 0.19, 95% CI 0.06-0.60) were seen when prenatal magnesium sulfate and ACS exposure was compared to prenatal magnesium sulfate exposure alone.45 Despite improved outcomes among infants exposed to a combination of magnesium sulfate and ACS, small sample size likely precludes powered comparisons to magnesium alone (22-26 weeks, n=89; 22-24 weeks, n = 35).45
TOCOLYSIS
Pharmacologic therapies to prevent or delay preterm labor to avoid preterm birth—tocolysis—have been a component of obstetric practice for decades. While prevention or delay of preterm birth is the main goal of tocolytic therapy, this delay in delivery is ultimately aimed at optimization of maternal and neonatal outcomes. Pharmacologic agents that have been utilized as tocolytic therapy include magnesium sulfate, ethanol, beta-receptor agonists (e.g., terbutaline), calcium channel blockers (e.g., nifedipine), cyclo-oxygenase (COX) inhibitors and, though not available for use in the United States, oxytocin antagonists (e.g., atosiban). Agents such as ethanol and beta-receptor agonists have fallen out of favor due to associated adverse maternal effects, e.g., cardiovascular effects (maternal tachycardia, palpitations) and hyperglycemic events, and questionable efficacy in their long-term use of preterm birth prevention.67 
Within the United States, magnesium sulfate, calcium channel blockers (e.g., nifedipine), and COX inhibitors (e.g., indomethacin) are among the most common agents utilized for tocolytic therapy. For magnesium sulfate, a 2013 Cochrane review found no difference in preterm birth (RR 1.05, 95% CI 0.80 to 1.40) or perinatal mortality (RR 5.00, 95% CI 0.25 to 99.16) between pregnancies that received magnesium sulfate for tocolysis and pregnancies that received either placebo or another tocolytic therapy for threatened preterm labor.68   For calcium channel blockers, a 2014 Cochrane review demonstrated administration of calcium channel blockers for threatened preterm labor reduced the risk of delivery within 48 hours of treatment when compared to placebo (RR 0.30, 95% CI 0.21 to 0.43).69 However, the effect on preterm delivery < 37 weeks was less clear with one study demonstrating no difference in preterm birth (RR 0.96, 95% CI 0.89 to 1.03)70 while the other demonstrated a reduction in preterm birth (RR 0.44, 95% CI 0.31 to 0.62).71 Significant heterogeneity between these studies precluded the combination of results for unified reporting. For COX inhibitors, a Cochrane review published by Reinebrant et al (2015) reported administration of any COX inhibitor was associated with a reduction in preterm birth < 37 weeks when compared to placebo (RR 0.21, 95% CI 0.07 to 0.62) though no statistically significant reduction in preterm birth within 48 hours of tocolytic therapy was demonstrated (RR 0.20, 95% CI 0.03 to 1.28).72 
Across classes of tocolytic therapy, preterm birth within 48 hours of therapy receipt was reduced when COX inhibitors were compared to beta-receptor agonists (RR 0.27, 95% CI 0.08 to 0.96).72 No differences in preterm birth < 48 hours of therapy were noted when 1) calcium channel blockers were compared to beta-receptor agonists, magnesium sulfate, non-steroidal anti-inflammatories, or oxytocin-receptor antagonist69 or 2) when COX inhibitors were compared to calcium channel blockers or magnesium sulfate.72 A reduction in preterm birth < 34 weeks was seen between calcium channel blocker therapy and beta-receptor agonist therapy (RR 0.78, 95% CI 0.66 to 0.93).69 There was no difference in preterm birth < 34 weeks between COX inhibitor therapy and magnesium sulfate or between COX inhibitor therapy and calcium channel blockers.72 There were no data to evaluate the difference between magnesium sulfate and other tocolytic therapies.68 There was no difference in perinatal mortality across tocolytic therapies studied.68, 69, 72
These data suggest that, when compared to placebo, calcium channel blockers or COX inhibitors may reduce the risk of preterm birth < 37 weeks, however, the benefit of magnesium sulfate therapy for prevention of preterm birth < 37 weeks is less clear. Though the trials included in these analyses were inclusive of pregnancies with gestational ages as low as 20 weeks’ gestation, the mean/median gestational age at tocolytic therapy receipt ranged between 27-32 weeks across all studies.68, 69, 72 Only Panter et al (1999) specifically indicate 6 pregnancies with gestational age between 23 and 24 weeks at the time of tocolytic therapy receipt and no pregnancies less than 23 weeks.73 The limited data regarding utility of tocolytic therapy at 22-25 weeks precludes definitive recommendations for 1) the utility of tocolytic therapy administration in pregnancies at risk for periviable birth and 2) the optimal tocolytic agent for preterm birth prevention.
ANTIBIOTICS
In the context of threatened periviable birth, antibiotic therapy may be warranted for management of various clinical presentations including preterm prelabor rupture of membranes (PPROM), Group B streptococcal (GBS) prophylaxis, or for threatened preterm labor with intact membranes.
Previable Preterm Prelabor Rupture of Membranes (PPROM)
Mercer et al (1997) demonstrated a combination therapy of intravenous ampicillin and azithromycin then oral amoxicillin and erythromycin reduced neonatal morbidity and increased the interval from rupture to delivery following PPROM between 24 and 34 weeks.74 Prospective data to support the use of antibiotic therapy in pre- or periviable PPROM are limited. In a double-blind, randomized control trial by Mercer et al (1992), extended intervals between rupture and delivery were seen among those who received oral erythromycin following rupture of membranes between 20 and 34 6/7 weeks gestation compared to placebo.75 This correlated to approximately 150% increase in undelivered pregnant persons within the first 7 days of erythromycin therapy when compared to those who received placebo. No significant decrease in perinatal morbidity was associated with antibiotic therapy; however, this study was significantly underpowered to assess this as a sample size of at least 1400 was required to achieve 80% power.75 Despite the inclusion of 22-25-week births, the mean GA at rupture was approximately 29 weeks and explicit 22-25-week birth data are not provided. Retrospective observational studies have suggested an neonatal survival benefit following prenatal antibiotic receipt though the benefit of pregnancy prolongation is less clear.76-79 These studies are limited by variation antibiotic practice (i.e., type or combination of antibiotics used, antibiotic administration route, duration of antibiotic therapy, and timing of antibiotic initiation relative to rupture) and by variation in clinical management strategies of previable PPROM (e.g., inpatient versus outpatient management, institutional viability limits). Based on current data, ACOG and SMFM state that antibiotic therapy may be considered for pregnancy prolongation in the setting of PPROM between 20 0/7 and 23 6/7 weeks’ gestation and is recommended among those undergoing expectant management ≥ 24 weeks.80  
GBS Prophylaxis
Group B streptococcal infection was, previously, a leading cause of neonatal sepsis and morbidity. Prospective trials demonstrated that intrapartum antibiotic therapy, primarily with penicillin-based therapies, significantly reduced vertical transmission of group B streptococci among pregnancies complicated by preterm labor at < 37 weeks with or without intact membranes.81,82 ACOG and SMFM state that antibiotic therapy for GBS prophylaxis may be considered for management of threatened preterm labor with intact membranes as early as 23 weeks’ gestation.83 Prior to 23 weeks, ACOG and SMFM do not recommend intrapartum GBS prophylaxis in pregnant persons of known positive or unknown GBS carrier status. Given considerable reduction in neonatal morbidity when administered at ≥ 23 weeks, further studies assessing intrapartum GBS prophylaxis at 22 weeks are warranted.
Antibiotics for Pregnancy Prolongation in Threatened Preterm Labor with Intact Membranes
A 2013 Cochrane review of 14 trials which evaluated the utility of antibiotic therapy in preterm labor between 20- and 36-weeks’ gestation demonstrated an increase in pregnancy prolongation (days; mean difference [MD] 5.59 days, 95% CI 0.31 to 10.87) though no reduction in preterm birth (< 36 or < 37 weeks; RR 0.98, 95% CI 0.92 to 1.05) and no difference in gestational age at birth (MD 0.53 days, 95% CI 0.00 to 1.06).69 Accordingly, antibiotic therapy for preterm labor provided no difference in perinatal mortality (RR 1.22, 95% CI 0.88 to 1.69). Interestingly, receipt of antibiotic therapy was associated with an increase in neonatal death (RR 1.57, 95% CI 1.03 to 2.40) though without a difference in infant death when stratified by perinatal mortality, stillbirth, and infant death (RR 0.94, 95% CI 0.64 to 1.38).69 As stated by ACOG and SMFM, in the absence of known GBS colonization status, antibiotic therapy for threatened labor at 22-25 weeks with intact membranes with the intent for pregnancy prolongation is not recommended given no proven benefits for pregnancy prolongation and potential neonatal harm.84 
LOCATION AND MODE OF DELIVERY
Prioritizing the delivery location is crucial when delivery is imminent between 22-25 weeks' gestation. Birth in a high-volume, tertiary perinatal center has been shown to reduce neonatal mortality and morbidity.85-89 Analysis of the UK National Neonatal Research Database (NNRD) found that birth at <28 weeks' gestation at non-tertiary care centers, even with early postnatal transfer, are associated with an increase in death and severe brain injury despite specialized neonatal transport. 
Despite a prospective, observational study by Bottoms et al (1997) which reported that a “willingness” to perform cesarean delivery in the event of fetal distress, either as documented in the medical record or obtained through physician interview within 72 hours of delivery, was associated with an increased likelihood of both survival (aOR 3.7, 95% CI 2.3 to 6.0) and survival without significant morbidity (aOR1.8, 95% CI 1.0 to 3.3),90 there are limited observational data regarding the effect of mode of delivery on neonatal morbidity and mortality. Table 4 demonstrates that several observational studies have demonstrated no difference in mortality rates between those delivered via cesarean versus vaginal delivery in births at 22-25 weeks.  These data are limited by the clinical applicability of the reported findings as the majority report on the ultimate mode of delivery without providing distinction between the initial, intended route of delivery and the presence or absence of labor prior to delivery.91-96 Further, unmeasured confounding introduced through an individual physician’s perception of neonatal survivability along with the parental preferences for intensive postnatal support likely influence the decision to perform cesarean delivery.94 This may falsely depict more favorable outcomes among neonates delivered via cesarean though the mode of delivery, itself, may have no effect on neonatal prognosis. 
Reddy et al (2012), however, reported on both the fetal presentation at the time of intended delivery and the intended route of delivery among fetuses between 24- and 27- weeks’ gestation.92 Among breech-presenting fetuses, attempted vaginal delivery was associated with higher rate of neonatal mortality (25.2% versus 13.2%, p = 0.003), lower rates of neonatal sepsis (49.6% versus 63.4%, p = 0.01), and a decreased need for neonatal ventilation (60.2% versus 71.7%, p = 0.02) when compared to those that underwent planned cesarean delivery.92  Observational comparison of cesarean delivery versus vaginal delivery in breech-presenting fetuses between 22 and 23 6/7 weeks’ gestation by Czarny et al (2021) demonstrated infant survival to 1 year of life was higher among neonates delivered by cesarean delivery in the 22nd (aRR 2.6, 95% CI 1.9-3.6) and the 23rd (aRR 1.5, 95% CI 1.3-1.8) weeks’ gestation.95 This survival benefit was demonstrated for cesarean delivery at both 22 and 23 weeks irrespective of vertex or non-vertex presentation and birthweight categorization (400-499g, 500-599g, and 600-699g).95 Regarding long-term infant/childhood outcomes, Obican et al (2015) aimed to evaluate differences in early childhood development between singletons born by cesarean versus by vaginal delivery (irrespective of fetal presentation at delivery) between 23 and 25 6/7 weeks gestation and demonstrated no difference in Bayley II scores at 2 years of age between the groups.97
Roeckner et al (2022) took into consideration maternal morbidity and mortality and aimed to evaluate difference in maternal morbidity, a composite consisting of maternal death, surgical site infection, unplanned operation, sepsis, intensive care unit (ICU) admission and/or hospital readmission, between pregnancies delivered via cesarean versus vaginal delivery between 22 – 25 weeks.96 The investigators found no difference in those that delivered by cesarean versus vaginal delivery, overall; however, a significantly higher rate of maternal morbidity was seen in those that delivered by cesarean at < 24 weeks when compared to vaginal delivery (33.9% versus 6.3%, aRR 4.46, 95% CI 1.14–18.80, p = 0.01). Additionally, it should be noted that, among those undergoing cesarean delivery in this study cohort, approximately 68.4% required classical hysterotomy, which are associated with increased blood loss at time of current delivery and increase the risk of uterine rupture in future pregnancies thus requiring all future deliveries to be by cesarean.96 These maternal implications on not only the index pregnancy but also subsequent pregnancies should be strongly considered in the management of 22-25-week births. Kawakita et al (2021) similarly evaluated the impact of mode of delivery on maternal morbidity.98 From 678 pregnant persons, 82.3% (n = 558) attempted a vaginal delivery and 73.7% (n = 411) successfully achieved a vaginal delivery. A significantly greater proportion of pregnant persons who underwent a planned cesarean were diagnosed with endometritis when compared to those who underwent an attempted vaginal delivery (15.0% versus 3.1%, aRR 0.18, 95% CI 0.09-0.35), p < 0.001).98 The median length of hospital stay was also significantly longer among those that underwent planned cesarean (11 [3,28] days) when compared to those who underwent an attempted vaginal delivery (4 [1,19] days, p < 0.001).98 This further demonstrates the untoward maternal effects which are imperative to consider during periviable delivery management.  
DELAYED CORD CLAMPING
Since the late 1990s and early 2000s, delayed, rather than immediate, umbilical cord clamping has demonstrated an association with improved cardiovascular (e.g., blood pressure) and hematologic (e.g., hematocrit and need for blood transfusion) parameters.99-105 These benefits, in addition to reduced need for supplemental oxygen at discharge (6% versus 44%,  p = 0.04), and reduced rates of NEC (50% versus 88%, p = 0.02) have been specifically supported in preterm neonates following delivery between 24 and 32 weeks’ gestation.103  Siedler et al (2023) conducted a systematic review and meta-analysis to compare neonatal morbidity and mortality between immediate and delayed cord clamping following preterm delivery < 37 weeks.106 Delayed cord clamping was associated with reduced rate of neonatal death prior to discharge (aOR 0.68, 95% CI 0.51–0.91) among all neonates born < 37 weeks following adjustment for gestational age at delivery and multiple births.106 For neonates born < 32 weeks’ gestation, delayed cord clamping was associated with improved hematologic parameters (i.e., hemoglobin and hematocrit) and reduced need for blood transfusion (aOR 0.59, 95% CI 0.47–0.73).106 Katheria et al (2019) provide gestational age specific data to 23 weeks’ gestation, but this study and other prospective trials do not provide discrete data regarding outcomes among the lower end of the periviable gestational age range (21 – 22 week births).105 
While passive flow of umbilical cord blood to the neonate in delayed cord clamping demonstrated notable neonatal benefits, Katheria et al (2019) demonstrated a higher rate of severe IVH with cord milking—manual compression and squeezing of umbilical cord blood from the placenta to the neonate—when compared to passive flow of delayed cord clamping (risk difference 5%, 95% CI 1% - 9%).105 Cord milking was also associated with an even higher risk of severe IVH when compared to delayed cord clamping when birth occurred between 23 to 27 weeks gestation (risk difference 16%, 95% CI 6% - 26%).105 
CONCLUSION
Preterm birth between 22 and 25 5/7 weeks complicates < 1% of live births within the United States though contributes more than 20% of infant mortality within the first year of life. Ante- and intrapartum interventions such as ACS, magnesium sulfate, and tocolytic and antibiotic therapies have been shown effective in optimizing postnatal prognosis in births at 24 weeks and beyond.  Interventions, mode of delivery, and resuscitation plans should ideally be discussed with the perinatology, neonatology, and nursing teams with the family using shared decision making.  Observational data have alluded to similar postnatal benefits in births at 22 – 23 weeks; however, these data are limited by small sample sizes, inconsistencies in outcome reporting, and variations in management strategies. Future studies to evaluate the utility of these interventions among births at 22- 23 weeks are warranted. 
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