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Objective: Preterm prelabor rupture of membranes (PPROM) is a major contributor to preterm birth and neonatal morbidity. 
Although azithromycin is increasingly used as an alternative to erythromycin for latency antibiotic therapy, comparative data remain 
limited. This study evaluated whether azithromycin is associated with latency duration and maternal–neonatal outcomes comparable to 
those of erythromycin in pregnancies complicated by PPROM before 34 weeks of gestation.
Methods: A retrospective cohort study was conducted at a tertiary referral hospital by reviewing medical records from January 2011 
through December 2024. Pregnant women with PPROM at 24 to <34 weeks of gestation who completed latency antibiotic regimens 
were included and categorized into azithromycin or erythromycin groups. The primary outcome was latency period (time from 
membrane rupture to delivery). Secondary outcomes included maternal infectious complications and neonatal morbidity and mortality. 
Multivariable logistic regression was performed to adjust for baseline differences between groups.
Results: A total of 720 participants were included (56 azithromycin; 664 erythromycin). Baseline characteristics were generally 
comparable, although maternal age, monthly income, and previous PPROM differed between groups. Median latency duration did not 
differ significantly between azithromycin and erythromycin overall (3.70 vs 3.23 days; P = 0.287) or across gestational-age subgroups. 
After adjustment for baseline differences, the likelihood of achieving latency ≥3 days was similar between groups. Maternal outcomes 
were largely comparable, although postpartum endometritis occurred more frequently in the azithromycin group with small event 
numbers. Neonatal outcomes were generally similar; NICU admission was lower, whereas intraventricular hemorrhage was more 
frequent in the azithromycin group, both based on small numbers.
Conclusion: Azithromycin was associated with latency duration and maternal–neonatal outcomes comparable to those of erythromycin 
and represents a practical alternative regimen for PPROM management. Prospective studies are warranted to confirm these findings.

Plain Language Summary: When a pregnant woman experiences preterm prelabor rupture of membranes (PPROM), her water 
breaks too early before labor begins. This can increase the risk of infection and early birth. To help reduce these risks and safely 
prolong pregnancy, doctors routinely give antibiotics. 

Erythromycin has traditionally been used for this purpose. However, azithromycin is increasingly used because it is easier to take, better 
tolerated, and more widely available in some settings. Despite this, there is still limited evidence directly comparing these two antibiotics. 

In this study, we reviewed the medical records of 720 pregnant women with PPROM before 34 weeks of pregnancy who received 
either azithromycin or erythromycin. We compared how long pregnancy continued after treatment and examined health outcomes for 
both the women and their babies. 

We found that pregnancy was prolonged for a similar length of time in both groups. Most maternal and neonatal outcomes were also 
similar between the two treatments. Some differences were observed in rare complications, but these findings should be interpreted 
cautiously because of the small number of cases. 
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Overall, our results suggest that azithromycin works as well as erythromycin for managing PPROM and may be a practical 
alternative, especially where erythromycin is less available or more difficult to use. Further studies are needed to confirm these 
findings and assess long-term outcomes for children. 

Keywords: azithromycin, erythromycin, latency period, PPROM, preterm prelabor rupture of membranes

Introduction
Preterm prelabor rupture of membranes (PPROM), defined as rupture of the fetal membranes before he onset of labor and 
prior to 37 weeks of gestation, affects approximately 2%–3% of pregnancies and contributes to 25%–30% of all preterm 
births.1,2 PPROM is associated with substantial neonatal and maternal morbidity, including intrauterine infection, 
respiratory complications, intraventricular hemorrhage, necrotizing enterocolitis, neonatal sepsis, and increased maternal 
infectious morbidity.1,2 Although the precise pathophysiology of PPROM remains incompletely understood, intra- 
amniotic inflammation and ascending infection are recognized as major contributors.3,4 Pathogenic microorganisms 
such as Ureaplasma urealyticum, Mycoplasma hominis, streptococcal and staphylococcal species, and gram-negative 
enteric bacteria can weaken fetal membranes through the production of proteases and inflammatory mediators, thereby 
precipitating membrane rupture and leading to adverse perinatal outcomes.5,6

Antibiotic therapy is a cornerstone of PPROM management because it reduces ascending infection, decreases maternal and 
neonatal infectious morbidity, and prolongs the latency period (the interval between membrane rupture and delivery).7 Broad- 
spectrum antibiotic regimens have consistently been shown to prolong pregnancy duration, lower the risk of chorioamnionitis, 
and reduce neonatal infectious outcomes.8 Based on this evidence, the American College of Obstetricians and Gynecologists 
recommends a 7-day antibiotic regimen for PPROM before 34 weeks of gestation, traditionally consisting of intravenous 
ampicillin and erythromycin for 48 hours followed by oral amoxicillin and erythromycin for 5 days.9

In addition to recommendations from the American College of Obstetricians and Gynecologists, international guide
lines and clinical practice patterns—including those from the Royal College of Obstetricians and Gynaecologists and 
other global settings—continue to support erythromycin as standard therapy while recognizing azithromycin as an 
acceptable alternative when erythromycin is unavailable or not tolerated.10,11 Furthermore, consideration of antimicrobial 
stewardship is important, as azithromycin is widely used for other infectious diseases, its use in obstetric care should be 
guided by clinical necessity and local practice patterns.

However, erythromycin is associated with limitations including frequent dosing requirements, gastrointestinal adverse 
effects, and variable availability in some clinical settings, which may affect treatment adherence and implementation in 
real-world practice. In contrast, azithromycin has emerged as a practical alternative due to its longer half-life, simplified 
dosing regimen, improved tolerability, and potential anti-inflammatory properties.

When erythromycin is unavailable or contraindicated, azithromycin is recommended as an alternative, with studies suggest
ing comparable latency prolongation12,13 and substantially reduced treatment cost.13–15 Several studies, including randomized 
trials, retrospective cohorts, and meta-analyses, have evaluated azithromycin-based regimens and generally reported comparable 
latency duration and maternal–neonatal outcomes relative to erythromycin.13,16,17 Some evidence also suggests that azithromycin 
may be associated with lower rates of maternal infectious morbidity, although findings remain inconsistent.13

Recent evidence increasingly supports the use of azithromycin for PPROM. A systematic review and meta-analysis by 
Seaman et al13 reported no statistically significant difference in latency period between azithromycin- and erythromycin- 
based regimens, whereas azithromycin demonstrated a lower incidence of chorioamnionitis. Additional retrospective 
analyses have shown that azithromycin is at least as effective as erythromycin in prolonging latency and may be associated 
with improved maternal infectious outcomes.18,19 However, variations in antibiotic dosing regimens, heterogeneity in study 
populations, and limited stratification by gestational age leave uncertainty regarding the optimal antibiotic choice for 
specific gestational-age subgroups. Despite these findings, important gaps remain, including heterogeneity in antibiotic 
regimens, limited evaluation in real-world clinical settings, and a lack of stratified analyses across gestational-age 
subgroups. These limitations create uncertainty regarding whether azithromycin can reliably replace erythromycin across 
different clinical contexts and patient populations.
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At Siriraj Hospital, azithromycin has been used in place of erythromycin for PPROM management for 2 years 
because of its convenience, tolerability, and availability. This transition in institutional practice provides an opportunity to 
evaluate the comparative effectiveness of these two regimens in a real-world setting. Nonetheless, no study has evaluated 
whether azithromycin and erythromycin yield different latency durations or neonatal and maternal outcomes across 
distinct gestational-age categories (extremely preterm, very preterm, and moderate preterm). Given the differing risks and 
biological characteristics across these gestational ranges, understanding whether the antibiotics perform similarly in each 
subgroup is clinically important.

Therefore, this study aimed to compare latency duration and maternal and neonatal outcomes between azithromycin 
and erythromycin among pregnant women with PPROM before 34 weeks of gestation, with additional stratified analyses 
by gestational-age groups: extremely preterm (24 to <28 weeks), very preterm (28 to <32 weeks), and moderate preterm 
(32 to <34 weeks). Given that gestational age is a major determinant of both infectious risk and neonatal outcomes, 
understanding whether antibiotic effectiveness differs across these subgroups is clinically important. Findings from this 
study may help inform antibiotic selection for PPROM management and provide real-world evidence to guide clinical 
practice.

Materials And Methods
Study Design and Setting
This retrospective cohort study was conducted at the Department of Obstetrics and Gynecology, Faculty of Medicine 
Siriraj Hospital, Mahidol University, Bangkok, Thailand. Medical records of pregnant women diagnosed with preterm 
prelabor rupture of membranes (PPROM) before 34 weeks of gestation between January 2011 and December 2024 were 
reviewed. All eligible cases identified during the study period were included, yielding a total sample of 720 participants. 
The study protocol was approved by the Siriraj Institutional Review Board (reference: Si-032/2025).

Study Population
Eligible participants were pregnant women admitted with PPROM between 24+0 and 33+6 weeks of gestation who received 
a complete latency antibiotic regimen. Participants were assigned to 2 groups according to the antibiotic protocol used during 
admission.

Antibiotic Regimens
In the azithromycin group, women received intravenous ampicillin 2 g every 6 hours plus oral azithromycin 1 g once 
within the first 48 hours, followed by oral amoxicillin 500 mg 3 times daily for 5 days. In the erythromycin group, 
women received intravenous ampicillin 2 g every 6 hours combined with oral erythromycin 250 mg every 6 hours for the 
initial 48 hours. They then continued with oral amoxicillin 250 mg 3 times daily and oral erythromycin 250 mg 4 times 
daily for 5 days.

Eligibility Criteria
Participants were eligible for inclusion if they had a singleton or twin pregnancy, were diagnosed with PPROM between 
24 and < 34 weeks of gestation, and had completed the prescribed latency antibiotic regimen according to their assigned 
treatment group. Women were excluded if they did not receive antibiotics intended for latency prolongation, had 
documented contraindications to antibiotic use, or had incomplete or missing clinical information necessary for primary 
outcome assessment.

Gestational-Age Subgroups
For analytical purposes, enrolled women in both treatment groups were further categorized based on gestational age at the time 
of membrane rupture into 3 predefined subgroups: extremely preterm (24 to < 28 weeks), very preterm (28 to < 32 weeks), and 
moderate preterm (32 to < 34 weeks).
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Data Collection
Data were retrieved from hospital electronic medical records through a retrospective chart review conducted between 
January 2011 and December 2024 and were documented using a standardized case record form. Extracted information 
included maternal baseline characteristics such as age, height, weight, prepregnancy body mass index, gravidity, parity, 
obstetric history, underlying medical conditions, type of pregnancy, and socioeconomic status. Clinical and obstetric variables 
were also recorded, including gestational age at PPROM and at admission, cervical swab culture results, administration of 
corticosteroids and tocolytics, duration from membrane rupture to hospital presentation, and mode of delivery.

Study Outcomes
The primary outcome was the latency period, defined as the time from membrane rupture to delivery measured in hours. 
Secondary outcomes comprised maternal and neonatal complications. Maternal complications included clinical or 
histologic chorioamnionitis, postpartum endometritis, indications for delivery, and inflammatory laboratory parameters 
(white blood cell count, neutrophil percentage, and erythrocyte sedimentation rate). Neonatal outcomes included birth
weight, Apgar scores, neonatal intensive care unit (NICU) admission, and respiratory morbidities (respiratory distress 
syndrome and transient tachypnea of the newborn). Additional neonatal outcomes were neonatal sepsis, necrotizing 
enterocolitis, intraventricular hemorrhage, apnea of prematurity, anemia of prematurity, retinopathy of prematurity, 
neonatal death, and length of NICU stay.

Sample Size
Because this investigation was conducted as a retrospective cohort study, the sample size was determined by the total 
number of eligible patients available during the study period rather than by a predefined sample size calculation. All 
pregnant women diagnosed with PPROM between January 2011 and December 2024 who met the inclusion criteria were 
included. A total of 720 cases were identified, comprising 664 women who received erythromycin and 56 who received 
azithromycin, reflecting real-world prescribing practices during the transition of institutional antibiotic protocols. The 
unequal group sizes reflect a temporal transition in institutional antibiotic practice, with erythromycin used predomi
nantly in earlier years and azithromycin introduced more recently, rather than selective allocation. These data were 
analyzed as an observational comparative cohort despite the unequal group sizes.

Statistical Analysis
Data were analyzed using IBM SPSS Statistics version 28 (IBM Corp., Armonk, NY, USA). All statistical tests were 
two-sided, and a P value < 0.05 was considered statistically significant. Continuous variables were assessed for normality 
and presented as mean (SD) for normally distributed data or median (range) for nonnormally distributed data, whereas 
categorical variables were expressed as frequencies and percentages.

Comparisons between the azithromycin and erythromycin groups were performed using the independent t test for 
normally distributed continuous variables or the Mann–Whitney U-test for nonnormally distributed variables. Categorical 
variables were compared using the chi-square test or Fisher exact test, as appropriate. The primary outcome, latency 
period from membrane rupture to delivery, was compared between treatment groups overall and within gestational-age 
subgroups using the same methods according to data distribution. Secondary maternal and neonatal outcomes were 
analyzed similarly.

Because baseline characteristics differed between groups, multivariable logistic regression analysis was conducted to 
adjust for potential confounding factors. Latency duration was categorized as <3 days and ≥3 days, and the association 
between antibiotic regimen and latency category was evaluated after adjustment for maternal age, monthly income 
≥30,000 THB, and previous PPROM. Adjusted odds ratios with 95% confidence intervals were reported.

Statistical methods applied in this study are robust to unequal group sizes, and appropriate tests were selected 
accordingly. In addition, multivariable logistic regression was performed to adjust for baseline differences and reduce 
potential confounding.
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Results
Baseline Characteristics
A total of 720 women with PPROM were included, comprising 56 in the azithromycin group and 664 in the 
erythromycin group. Baseline characteristics were generally comparable between groups (Table 1). Women who received 
azithromycin were older than those who received erythromycin (mean [SD], 32.2 [6.5] vs 29.5 [6.8] years; P = 0.004), 
and a higher proportion had a monthly income ≥30,000 THB (67.9% vs 41.4%; P < 0.001). In contrast, a history of 
previous PPROM was more common among women in the erythromycin group (24.8% vs 10.7%; P = 0.021).

No statistically significant differences were observed between groups in prepregnancy body mass index, parity, 
history of abortion, previous cesarean delivery, assisted conception, previous preterm birth, or medical comorbidities. 
Current pregnancy characteristics, including twin pregnancy, gestational age at PPROM and at admission, duration from 
membrane rupture to admission, and amniotic fluid index, were also similar between groups. In addition, antenatal 
interventions (tocolytic use and dexamethasone administration) and vaginal or cervical swab culture results did not differ 
significantly between treatment groups.

Table 1 Baseline Maternal Characteristics by Antibiotic Group (N = 720)

Characteristic Azithromycin 
(n = 56)

Erythromycin 
(n = 664)

P value

Demographics
Maternal age (years), mean (SD) 32.2 (6.5) 29.5 (6.8) 0.004
Prepregnancy BMI, kg/m2, mean (SD) 23.1 (5.1) 22.5 (4.70 0.363

Monthly income ≥ 30,000 THB, n (%) 38 (67.9%) 275 (41.4%) < 0.001

Obstetric History
Parity, median (range) 0 (0–5) 0 (0–5) 0.559

History of abortion, n (%) 13 (23.2%) 161 (24.2%) 0.874

Previous cesarean delivery, n (%) 8 (14.3%) 78 (11.7%) 0.667
Assisted conception, n (%) 5 (8.9%) 33 (5.0%) 0.207

Previous preterm birth, n (%) 1 (1.8%) 28 (4.2%) 0.505

Previous PPROM, n (%) 6 (10.7) 165 (24.8) 0.021
Medical Comorbidities

Chronic hypertension, n (%) 2 (3.6%) 20 (3.0%) 1.000
Pregestational diabetes mellitus, n (%) 11 (19.6%) 88 (13.3%) 0.222

Current Pregnancy
Twin pregnancy, n (%) 6 (10.7%) 75 (11.3%) 1.000
GA at PPROM, wk, mean (SD) 31.0 (2.6) 31.3 (2.3) 0.387

GA at admission, wk, mean (SD) 31.0 (2.6) 31.3 (2.3) 0.387

Duration from PPROM to admission, h, median (range) 5 (0.5–21.7) 4.2 (0.2–40) 0.591
AFI, cm, median (range) 6.1 (1.1–27.6) 6.4 (0.0–54.0) 0.159

Antenatal Interventions
Tocolytic use, n (%) 46 (82.1) 585 (88.1) 0.204
Dexamethasone administration, n (%)

< 1 course 17 (30.4) 208 (31.5) 0.863

Complete course 35 (62.5) 418 (63.3)
> 1 course 4 (7.1) 34 (5.2)

Vaginal/Cervical Swab Culture Results
Yeast, n/N (%) 2/18 (11.1) 17/128 (13.3) 1.000
Streptococcus agalactiae, n/N (%) 2/18 (11.1) 5/128 (3.9) 0.207

Other organisms, n/N (%) 2/18 (11.1) 7/128 (5.4) 0.302

Notes: Continuous data were compared using the independent t test or Mann–Whitney U-test; categorical data were compared 
using the chi-square test or Fisher exact test. 
Abbreviations: AFI, amniotic fluid index; BMI, body mass index; GA, gestational age; PPROM, preterm prelabor rupture of 
membranes; THB, Thai baht.

International Journal of Women’s Health 2026:18                                                                               https://doi.org/10.2147/IJWH.S603582                                                                                                                                                                                                                                                                                                                                                                                                       5

Chawanpaiboon and Pooliam

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Primary Outcome–Latency Period
Overall, the median latency period was similar between the azithromycin and erythromycin groups (3.70 days [range, 
0.34–23.00] vs 3.23 days [range, 0.10–72.38], respectively), with no statistically significant difference (median differ
ence, 0.38 days; 95% CI, −0.33 to 1.10; P = 0.287) (Table 2).

Subgroup analyses by gestational age also showed no statistically significant differences between treatment groups. In 
the extremely preterm subgroup (24 to <28 weeks), the median latency was 4.08 days in the azithromycin group and 4.49 
days in the erythromycin group (median difference, −0.15 days; 95% CI, −3.65 to 2.66; P = 0.888). In the very preterm 
subgroup (28 to <32 weeks), the median latency was 4.51 days versus 3.89 days (median difference, 0.45 days; 95% CI, 
−1.08 to 1.81; P = 0.541). Similarly, in the moderate preterm subgroup (32 to <34 weeks), the median latency was 3.08 
days in the azithromycin group and 2.74 days in the erythromycin group (median difference, 0.23 days; 95% CI, −0.60 to 
1.08; P = 0.562). Overall, latency duration did not differ significantly between antibiotic regimens across gestational-age 
categories.

Association Between Antibiotic Regimen and Latency Period ≥3 Days
Unadjusted analysis showed no significant association between antibiotic regimen and achieving a latency period of ≥3 
days. Compared with erythromycin, azithromycin was associated with a nonsignificant increase in the odds of latency ≥3 
days (odds ratio [OR], 1.399; 95% CI, 0.797–2.454; P = 0.265) (Table 3).

After adjustment for maternal age, monthly income ≥30,000 THB, and previous PPROM using multivariable logistic 
regression, the association remained nonsignificant (adjusted odds ratio [aOR], 1.406; 95% CI, 0.792–2.495; P = 0.245), 
indicating that the likelihood of achieving latency ≥3 days did not differ significantly between the azithromycin and 
erythromycin groups.

Maternal Outcomes
Rates of maternal adverse outcomes were generally comparable between the azithromycin and erythromycin groups (Table 4). 
The incidence of clinical chorioamnionitis did not differ significantly between groups (21.4% vs 14.2%; P = 0.167). 
Postpartum endometritis occurred more frequently in the azithromycin group (3.6% vs 0.2%; P = 0.017), although the 

Table 2 Latency Period by Antibiotic Group and Gestational-Age Subgroup

Gestational-Age Subgroup Azithromycin  
(n = 56)

Erythromycin  
(n = 664)

Median Difference  
(95% CI)

P value

Overall 3.70(0.34 to 23.00) 3.23(0.10 to 72.38) 0.38(–0.33 to 1.10) 0.287
24 to < 28 wk (extremely preterm) 4.08(0.63 to 11.43) 4.49(0.16 to 47.90) –0.15(–3.65 to 2.66) 0.888

28 to < 32 wk (very preterm) 4.51(1.00 to 22.07) 3.89(0.20 to 72.35) 0.45(–1.08 to 1.81) 0.541

32 to < 34 wk (moderate preterm) 3.08(0.34 to 23.00) 2.74(0.10 to 72.38) 0.23(–0.60 to 1.08) 0.562

Notes: Data are presented as median (range) in days. The primary outcome was latency period, defined as the interval from membrane 
rupture to delivery. Mann–Whitney U-test (Wilcoxon rank-sum location difference). Statistical significance was defined as P < 0.05. 
Abbreviation: CI, confidence interval.

Table 3 Association Between Antibiotic Regimen and Latency Period ≥3 days

Characteristic Unadjusted Odds Ratio  
(95% CI)

P value Adjusted Odds Ratio  
(95% CI)

P value

Antibiotic Group
Erythromycin Reference Reference

Azithromycin 1.399 (0.797, 2.454) 0.265 1.406 (0.792, 2.495) 0.245

Note: Adjusted odds ratios were obtained from a multivariable logistic regression model including maternal age, monthly 
income ≥30,000 THB, and previous PPROM as covariates. Statistical significance was defined as P < 0.05. 
Abbreviations: CI, confidence interval; PPROM, preterm prelabor rupture of membranes.
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absolute number of cases was small. Maternal sepsis was rare, with no cases observed in the azithromycin group and one case 
in the erythromycin group (P = 1.000).

Other maternal complications, including placental abruption (0% vs 0.5%; P = 1.000) and gastrointestinal adverse 
effects (3.6% vs 5.6%; P = 0.760), did not differ significantly between treatment groups.

Neonatal Outcomes
Neonatal outcomes were generally comparable between the azithromycin and erythromycin groups (Table 5). Mean 
birthweight and the proportion of neonates with an Apgar score <7 at 1 minute did not differ significantly between 

Table 4 Maternal Adverse Outcomes by Antibiotic Group

Outcome Azithromycin 
n = 56

Erythromycin 
n = 664

P value

Infectious Complications
Chorioamnionitis, n (%) 12 (21.4%) 94 (14.2%) 0.167

Postpartum endometritis, n (%) 2 (3.6%) 1 (0.2%) 0.017
Maternal sepsis, n (%) 0 (0%) 1 (0.2%) 1.000

Other Complications
Placental abruption, n (%) 0 (0%) 3 (0.5%) 1.000
Gastrointestinal adverse effects, n (%) 2 (3.6%) 37 (5.6%) 0.760

Note: Data are presented as number (percentage). Comparisons were made using the chi-square test or 
Fisher exact test.

Table 5 Neonatal Outcomes by Antibiotic Group

Outcome Azithromycin 
n = 56

Erythromycin 
n = 664

P value

General
Birthweight, g, mean (SD) 1680.8 (552.1) 1716.6 (450.8) 0.621

Apgar score < 7 at 1 min, n (%) 16 (28.6%) 165 (24.8%) 0.631

Respiratory Morbidity
RDS, n (%) 5 (8.9%) 43 (6.5%) 0.573

TTNB, n (%) 17 (30.4%) 179 (27.0%) 0.639

Intubation, n (%) 0 (0%) 1 (0.2%) 1.000
Infectious Complications

Neonatal sepsis, n (%) 2 (3.6%) 61 (9.2%) 0.216

NEC, n (%) 3 (5.4%) 54 (8.1%) 0.610
Neurological Complications

IVH, n (%) 2 (3.6%) 0 (0%) 0.006

Other Complications of Prematurity
Apnea of prematurity, n (%) 9 (16.1%) 129 (19.4%) 0.601

Anemia of prematurity, n (%) 10 (17.9%) 95 (14.3%) 0.553

ROP, n (%) 2 (3.6%) 5 (0.8%) 0.097
NICU Outcomes

NICU admission, n (%) 2 (3.6%) 105 (15.8%) 0.017

Length of NICU stay, d, median (range) 29 (1–540) 21 (1–185) 0.020
Mortality

Neonatal death, n (%) 1 (1.8%) 21 (3.2%) 1.000

Notes: Continuous data were compared using the independent t test or Mann–Whitney U-test; categorical data 
were compared using the chi-square test or Fisher exact test. 
Abbreviations: IVH, intraventricular hemorrhage; NEC, necrotizing enterocolitis; NICU, neonatal intensive care 
unit; RDS, respiratory distress syndrome; ROP, retinopathy of prematurity; TTN, transient tachypnea of the newborn.
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groups. Similarly, rates of respiratory morbidity, including respiratory distress syndrome, transient tachypnea of the 
newborn, and need for intubation, were comparable.

No statistically significant differences were observed in infectious outcomes, including neonatal sepsis and necrotiz
ing enterocolitis. Most complications of prematurity, such as apnea of prematurity, anemia of prematurity, and retino
pathy of prematurity, were also similar between groups.

Intraventricular hemorrhage occurred more frequently in the azithromycin group (3.6% vs 0%; P = 0.006), although 
the number of events was small. Neonates in the azithromycin group had a lower rate of neonatal intensive care unit 
(NICU) admission (3.6% vs 15.8%; P = 0.017), but among those admitted, the median duration of NICU stay was longer 
(29 vs 21 days; P = 0.020). Neonatal mortality did not differ significantly between groups (1.8% vs 3.2%; P = 1.000).

Discussion
This study evaluated the effectiveness of azithromycin compared with erythromycin for latency prolongation among 
women with PPROM before 34 weeks of gestation. Overall, the latency period did not differ significantly between the 
two antibiotic regimens. Subgroup analyses by gestational age also demonstrated no statistically significant differences in 
latency duration across the extremely preterm (24 to <28 weeks), very preterm (28 to <32 weeks), and moderate preterm 
(32 to <34 weeks) groups. Although slightly longer median latency was observed in the azithromycin group in some 
gestational-age categories, these differences were not statistically significant. These findings indicate that azithromycin 
provides comparable latency outcomes to erythromycin across gestational-age subgroups.

It should be noted that latency duration in PPROM is multifactorial and may also be influenced by clinical variables 
such as residual amniotic fluid volume, gestational age at rupture, fetal condition, and the degree of intra-amniotic 
inflammation, in addition to antibiotic therapy. Oligohydramnios or anhydramnios is consistently linked to shorter 
latency and earlier delivery in both inpatient and outpatient PPROM cohorts.20–22 Normal/greater residual fluid is 
associated with prolonged latency and better survival in several studies.20 Higher gestational age at PPROM pre
dicts shorter latency in multiple large series.23 Earlier, “previable” rupture is paradoxically associated with longer latency 
but worse overall prognosis because extreme prematurity dominates outcomes.23 Markers of labor or uterine activation 
(uterine contractions, higher Bishop score, greater cervical dilatation, short cervix) predict short latency.24 Twin gestation 
and fetal growth restriction are also associated with shorter latency.25 Elevated CRP, leukocytosis, or intra-amniotic 
inflammatory markers (IL-6, MMP-8) correlate with shorter latency and higher risk of adverse outcomes.26 Latency 
antibiotics are associated with prolonged latency and reduced chorioamnionitis and birth within 7 days.27

Multiple randomized trials, cohort studies, and meta-analyses have consistently reported that azithromycin and 
erythromycin demonstrate comparable efficacy in prolonging the latency period (the interval from PPROM to 
delivery).13,17 These regimens have also been associated with similar maternal and neonatal outcomes, including 
birthweight, Apgar scores, and neonatal survival. Overall, prior studies have shown no statistically significant differences 
in latency duration between the two antibiotics across various dosing regimens.28

Our findings are consistent with existing literature reporting comparable latency outcomes between azithromycin and 
erythromycin. A meta-analysis by Seaman et al13 found no statistically significant difference in latency duration, supporting 
azithromycin as an effective alternative agent. However, most previous studies did not stratify outcomes by gestational age or 
were limited by smaller sample sizes. By incorporating gestational-age subgroup analysis in a large real-world cohort, our 
study provides additional granularity that may help refine antibiotic selection in PPROM management.

Potential gestational age–related differences in inflammatory and infectious mechanisms underlying PPROM are 
biologically plausible. As pregnancy advances, the relative contributions of infection, inflammation, and membrane 
structural changes may vary compared with extremely preterm cases, in which membrane weakness and intense intra- 
amniotic inflammation often predominate. Azithromycin has broader anti-inflammatory properties, a longer tissue half- 
life, and higher intracellular penetration, which may theoretically enhance infection control and inflammatory modula
tion. Although such pharmacologic characteristics suggest a potential gestational age–dependent effect, our study did not 
demonstrate statistically significant differences in latency duration across gestational-age subgroups. Further studies with 
larger balanced sample sizes are warranted to clarify whether gestational maturity modifies antibiotic response in 
PPROM.
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Extremely preterm or midtrimester PPROM (approximately < 28 to 30 weeks of gestation) is more commonly associated 
with intrinsic membrane structural weakness and pronounced intra-amniotic inflammation, frequently driven by ascending 
infection. In these cases, bacterial byproducts and pro-inflammatory cytokines stimulate matrix metalloproteinases and other 
proteolytic enzymes, leading to collagen degradation and progressive weakening of the fetal membranes.29 High rates of intra- 
amniotic infection together with intense inflammatory signaling—mediated by cytokines such as IL-6 and IL-1β and pathways 
including HMGB1–DAMP–RAGE—promote extracellular matrix degradation, oxidative stress, and senescence-associated 
sterile inflammation. This pathological combination is characteristic of very early PPROM.3

Later PPROM, particularly in the late preterm period (34–36+6 weeks of gestation), is characterized by ongoing but 
often subclinical or low-grade intra-amniotic inflammation rather than overt infection. In this context, the principal 
concern shifts from acute membrane failure to prolonged fetal exposure to inflammatory mediators, with biomarkers such 
as IL-6 identifying high-risk intra-amniotic inflammatory states.30 Clinically, gestational age at both PPROM and 
delivery remains the strongest determinant of neonatal infection and respiratory morbidity, highlighting that similar 
inflammatory insults may result in markedly different outcomes depending on gestational maturity.1,30

Membrane biology evolves throughout pregnancy, with progressive senescence, oxidative stress, and sterile inflam
mation preparing term membranes for rupture. When these processes are triggered prematurely or combined with 
infection, PPROM may occur through different biological pathways at varying gestational ages.31

Cervical and vaginal swab cultures showed no statistically significant differences between the azithromycin and erythromycin 
groups, with most samples demonstrating either no growth or only low-virulence organisms. This finding is consistent with 
previous studies indicating that routine cervical cultures have limited sensitivity for detecting intra-amniotic infection in PPROM, 
as organisms such as Ureaplasma urealyticum and Mycoplasma hominis are frequently implicated but are not reliably identified 
using standard culture techniques.4,7 Given the absence of detectable differences in cervical pathogens between treatment groups, 
the comparable latency outcomes observed in this study are unlikely to be explained by differences in identifiable microorgan
isms alone. Pharmacologic differences between antibiotics, including antimicrobial spectrum and anti-inflammatory properties, 
may still influence clinical outcomes; however, further studies are needed to clarify these potential mechanisms.3,13

Maternal outcomes were largely comparable between groups. Rates of clinical chorioamnionitis were similar between 
the azithromycin and erythromycin groups, whereas postpartum endometritis occurred infrequently in both groups.2,19 In 
the present study, postpartum endometritis was observed more often in the azithromycin group; however, the absolute 
number of events was small, and this finding should be interpreted with caution. Unmeasured confounding factors—such 
as duration of labor, mode of delivery, or postpartum antibiotic exposure—may have contributed to this difference. 
Importantly, rates of chorioamnionitis, maternal sepsis, and gastrointestinal adverse effects did not differ significantly 
between groups, supporting the overall maternal safety profile of azithromycin.

Neonatal outcomes were generally similar between groups, including respiratory morbidity, neonatal sepsis, necrotiz
ing enterocolitis, and mortality.1,2 The lower rate of NICU admission observed in the azithromycin group is clinically 
notable but should be interpreted cautiously, as gestational age at delivery and other perinatal factors not fully captured in 
the analysis may have influenced this finding. Conversely, the higher incidence of intraventricular hemorrhage among 
azithromycin-exposed neonates warrants careful interpretation. Given the small number of events and the retrospective 
study design, this difference may reflect variations in gestational age distribution, survival bias, or neonatal management 
factors rather than a direct drug effect. These findings highlight the importance of cautious interpretation and underscore 
the need for prospective studies with detailed neonatal and neurodevelopmental follow-up.

Beyond efficacy, azithromycin offers several practical advantages over erythromycin, including simplified dosing, improved 
tolerability, and fewer gastrointestinal adverse effects, which may enhance adherence in prolonged inpatient management. Cost- 
effectiveness analyses from previous studies have also suggested lower overall treatment costs with azithromycin. In settings 
where erythromycin availability fluctuates or where adherence is a concern, azithromycin represents a pragmatic alternative.

Taken together, our findings suggest that azithromycin is a clinically effective alternative to erythromycin for latency 
management in PPROM, with comparable maternal and neonatal outcomes. These results provide institution-specific real- 
world evidence that may help inform local clinical practice and antibiotic selection. Nevertheless, given the retrospective 
design and unequal group sizes, prospective randomized studies with balanced sample sizes are warranted to confirm these 
findings and to further evaluate neonatal neurological outcomes.
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Strengths and Limitations
This study has several strengths. It includes a large cohort from a high-volume tertiary center, providing reliable real- 
world data. Stratification by gestational age offers clinically relevant insight into treatment performance across pre
maturity subgroups, which has been underexplored in previous research. The study also reflects actual clinical practice 
during a period of regimen transition, strengthening its applicability to real-world management scenarios.

However, several limitations should be acknowledged. The retrospective design restricts control over confounding 
variables and limits the ability to infer causality. A key limitation is the unequal group size, with substantially fewer patients 
in the azithromycin cohort following the institutional regimen change. This imbalance may reduce statistical power for 
detecting rare adverse events and may influence subgroup analyses. Differences observed in outcomes such as intraventricular 
hemorrhage and NICU admission require cautious interpretation because of the small number of events. Additionally, 
treatment allocation was not randomized; therefore, clinical decisions, maternal condition at presentation, or unmeasured 
factors may have influenced outcome patterns.

Despite these limitations, the study provides valuable comparative evidence indicating that azithromycin is associated 
with clinical outcomes comparable to those of erythromycin in PPROM management. Future prospective studies with 
balanced sample sizes and standardized clinical monitoring are recommended to validate these findings and to assess 
neonatal neurological outcomes more robustly.

Conclusion
Azithromycin was associated with latency duration comparable to that of erythromycin among women with PPROM 
before 34 weeks of gestation, with similar maternal and neonatal outcomes. These findings support azithromycin as an 
effective alternative regimen in clinical practice, particularly in settings where erythromycin availability is limited. 
Further prospective studies are warranted to confirm these results and to evaluate long-term neonatal outcomes.
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