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Abstract

OBJECTIVE—To assess whether the addition of an omega-3 long-chain polyunsaturated fatty

acid supplement would reduce preterm birth in women with at least one prior spontaneous preterm

birth receiving 17α-hydroxyprogesterone caproate.

METHODS—We conducted a randomized, double-masked, placebo-controlled trial in 13 centers.

Women with a history of prior spontaneous singleton preterm birth and a current singleton

gestation were assigned to either a daily omega-3 supplement (1,200 mg eicosapentaenoic acid

and 800 mg docosahexaenoic acid) or matching placebo from 16–22 through 36 weeks of

gestation. All participants received weekly intramuscular 17α-hydroxyprogesterone caproate (250

mg). The primary study outcome was delivery before 37 weeks of gestation. A sample size of 800

was necessary to have 80% power to detect a 30% reduction in the primary outcome from 30%,

assuming a type I error two-sided of 5%.
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RESULTS—A total of 852 women were included, and none was lost to follow up. Delivery

before 37 weeks of gestation occurred in 37.8% (164/434) of women in the omega-3 group and

41.6% (174/418) in the placebo group (relative risk 0.91, 95% confidence interval 0.77–1.07).

CONCLUSION—Omega-3 long-chain polyunsaturated fatty acid supplementation offered no

benefit in reducing preterm birth among women receiving 17α-hydroxyprogesterone caproate who

have a history of preterm delivery.

In 2005, 12.7% of all births in the United States were preterm.1 Prematurity is now the

leading cause of neonatal mortality and the rate continues to increase.2,3 One of the strongest

predictors of preterm delivery is history of a preterm delivery.4 In the previous National

Institute of Child Health and Human Development Maternal-Fetal Medicine Units Network

trial reported by Meis et al weekly 17α–hydroxyprogesterone caproate injections

significantly reduced the rate of repeat preterm birth in women with at least one prior

preterm delivery; however, the rate of preterm birth in the active treatment group was still

36.3%.5 Omega-3 long chain polyunsaturated fatty acid supplementation has also been

reported to reduce significantly the rate of recurrent preterm birth in a randomized trial.6

Differences in the metabolic derivatives of omega-6 and omega-3 polyunsaturated fatty

acids and the relative amounts of these essential fatty acids in the typical western diet

provide biological plausibility for the hypothesis that increased omega-3 intake could

prolong gestation and delay parturition.7–15 Whether omega-3 long-chain polyun-saturated

fatty acid supplementation offers additional benefit in reducing repeat preterm birth among

women receiving 17α-hydroxyprogesterone caproate has not previously been examined.

We conducted a randomized, double-masked, placebo control trial to test the hypothesis that

among women with at least one prior spontaneous preterm delivery receiving weekly 17α-

hydroxyprogesterone caproate the addition of an omega-3 supplement would further reduce

the rate of recurrent preterm birth. The dosage and composition of the supplement were

chosen after review of those trials included in the meta-analyses by Horvath and

Szajewska.16,17 We assessed dietary fish intake at baseline to examine its interaction with

supplementation.

MATERIALS AND METHODS

Women presenting for prenatal care at one of the 13 participating network centers were

screened for eligibility between January 2005 and October 2006. Inclusion criteria were a

documented history of at least one prior singleton preterm delivery between 20 0/7 and 36

6/7 weeks of gestation after spontaneous preterm labor or premature rupture of the

membranes, and a current singleton pregnancy between 16 and 21 6/7 weeks of gestation.

Exclusion criteria were evidence of a major fetal anomaly, intake of a fish oil supplement in

excess of 500 mg per week at any time during the preceding month, allergy to fish,

anticoagulation therapy, hypertension, White's classification D or higher diabetes, drug or

alcohol abuse, seizure disorder, uncontrolled thyroid disease, clotting disorder, current or

planned cerclage, or a plan to deliver either elsewhere or before 37 weeks of gestation. An

ultrasound examination was required between 14 weeks of gestation and enrollment to

screen for major anomalies. Gestational age at randomization was determined according to a
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previously described algorithm on the basis of the last menstrual period and earliest

ultrasound examination and was not revised after the woman was assigned to a group.18

Women who were eligible after initial screening were approached by a research nurse who

explained the study and asked for signed consent to obtain the medical records of the

previous pregnancy ending in preterm delivery. If the preceding preterm delivery was due to

spontaneous preterm labor or preterm premature rupture of the fetal membranes and if no

criteria for exclusion were present, the woman was invited to participate. The study was

approved by the institutional review board of each clinical site and of the data coordinating

center. All participants gave written informed consent before enrollment.

Consenting eligible women received an injection of 250 mg of 17α-hydroxyprogesterone

caproate and a 7-day supply of placebo capsules. Those who either did not return after five

days and before 21 6/7 weeks of gestation or had taken less than half of the placebo capsules

were not allowed to participate. Women passing the compliance run-in were randomly

assigned to receive either a daily supplement containing 1,200 mg of eicosapentaenoic acid

(EPA, 20:5n-3) and 800 mg of docosahexaenoic acid (DHA, 22:6n-3), for a total of 2,000

mg of omega-3 long-chain polyunsaturated fatty acids, divided into four capsules, or

matching placebo capsules, which contained only a minute amount of inert mineral oil. The

women were encouraged to use a daily dosing schedule that worked best for them, either

once daily or spread out over the day. All women received weekly injections of 17α-

hydroxyprogesterone caproate (250 mg) as described in the trial by Meis et al5 The capsules

and 17α-hydroxyprogesterone caproate injections were supplied by a company that manages

investigational drugs (Eminent Services, Frederick, MD). The source of the omega-3 long-

chain polyunsaturated fatty acids was deep ocean fish. Each capsule contained 10

international units of vitamin E as a preservative. Chromatographic analysis of a sample of

the omega-3 capsules was performed by a laboratory independent from the supplier and

confirmed the content of 300 mg of EPA and 200 mg of DHA per capsule and no detectable

levels of environmental contaminants. The data coordinating center at George Washington

University used the simple urn method of randomization19 with stratification according to

clinical center to create a randomization sequence for each center. Personnel at the data

coordinating center had no contact with participants and no other role in recruit ment. Boxes

containing a woman's entire supply of capsules in blister packs were sequentially numbered

according to the predetermined randomization sequence, and on enrollment a woman was

assigned the next number in sequence. Study group assignment was not known by study

participants, their health care providers, or the research personnel. Blister packs were

dispensed monthly at which time compliance and side effects were assessed. Study drug and

17α-hydroxyprogesterone caproate injections were continued until delivery or 36 6/7 weeks

of gestation, whichever occurred first. Maternal blood was obtained at the enrollment visit

and again between 25 and 28 weeks of gestational age for analysis of plasma fatty acids in a

central laboratory (Dr. Mary Harris, Colorado State University) using methods previously

described.20 A validated four item food frequency questionnaire designed to assess intake of

fish was administered at baseline. The four items are darkmeat fish, canned tuna, other fish

and shellfish.21,22 Participants received no dietary advice as part of the study and otherwise

received usual clinical care.
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The primary study outcome was delivery before 37 completed weeks of gestation (259

days). Prespecified secondary outcomes included delivery before 35 weeks and before 32

weeks, spontaneous preterm delivery (defined as preterm birth in which the initiating event

was spontaneous labor or membrane rupture), medically indicated preterm delivery, and

delivery after 40 completed weeks. The occurrences of gestational hypertension and

preeclampsia were based on documentation of the diagnosis in the medical chart.

Postpartum hemorrhage was defined as an estimated blood loss of at least 500 mL after

vaginal delivery or at least 1,000 mL after cesarean delivery or receipt of blood transfusion.

Prespecified fetal and neonatal outcomes included birth weight percentile for gestational

age,23 admission to a neonatal intensive care unit (NICU) or intermediate care unit, and

duration of NICU or intermediate care unit stay. Retinopathy was diagnosed by

ophthalmologic examination. Intraventricular hemorrhage was graded according to the most

severe radiologic finding before hospital discharge. Documentation in the medical record of

medical or surgical treatment for patent ductus arteriosus was considered evidence of patent

ductus arteriosus. Necrotizing enterocolitis was defined by the unequivocal presence of

intramural air or perforation on abdominal radiography or the development of stricture or

abscess after an episode of suspected necrotizing enterocolitis. Proven sepsis was defined by

positive blood, cerebral spinal fluid, or urine cultures or, in the absence of positive cultures,

either cardiovascular collapse or radiographic evidence of infection in a neonate with a

clinical diagnosis of sepsis. Compliance with study drug was assessed by capsule count and

calculated as the number taken divided by the expected number. Compliance with 17α-

hydroxyprogesterone caproate injections was calculated as the number received divided by

the expected number.

After delivery, records of the participants and their newborns were reviewed by study

personnel, unaware of treatment assignment, who abstracted delivery date, birth weight,

occurrence of maternal or neonatal complications and interventions.

The preterm delivery rate in the progesterone plus placebo arm was estimated to be 30%. A

sample size of 800 women was estimated to detect a 30% reduction in the risk of repeat

preterm delivery with two-sided alpha of .05 and at least 80% power.

The data were analyzed according to the intention-to-treat principle. Categorical variables

were compared with the use of χ2 or Fisher exact test as appropriate. Continuous variables

were compared with the use of the Wilcoxon rank-sum test. The Breslow–Day test was used

to assess the interaction of fish consumption at baseline with treatment group.24 The

proportions of patients remaining undelivered in each group were compared using survival

analysis adjusting for staggered gestational age at entry.25 Maternal plasma levels of DHA,

EPA, and arachidonic acid were reported as percent weight of total fatty acids. The

Wilcoxon test was used to compare changes between samples (level between 25 and 28

weeks of gestation minus level at enrollment) and per week of study drug exposure between

the omega-3 and placebo groups. An independent data and safety monitoring committee

monitored the trial and reviewed the interim results using a prespecified plan employing the

group sequential method of Lan and DeMets with the modified O'Brien-Fleming spending

function for adjustment of the significance level at both interim and final analyses.26 One

interim analysis was performed and thus in the final analysis of the primary outcome, a two-
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tailed p value of less than 0.047 was considered significant. However, because the

adjustment is minimal, 95% not 95.3% confidence intervals (CIs) are reported. For

secondary outcomes, two-tailed p values of less than 0.05 were considered to indicate

significance and no adjustments were made for multiple comparisons.

RESULTS

A total of 3,755 women were screened; 994 were placed on compliance, and 852 were

randomly as signed to treatment (Fig. 1). Of those assigned to treatment, 434 were randomly

assigned to the omega-3 supplement arm and 418 to the placebo arm. The primary outcome

was available for all 852 women.

The two groups were similar with respect to baseline demographics, risk factors for

recurrent preterm delivery and dietary fish intake (Table 1). Compliance with 17α-

hydroxyprogesterone caproate injections was not different between the two groups, 90.6% in

the omega-3 group and 90.9% in the placebo group (P=.78). The mean compliance rates for

study capsules was 85.1% in the omega-3 group and 84.8% in the placebo group (P=.33).

Fatty acid analyses from both the enrollment visit and the 25- to 28-week visit were

available for 512 women (261 in the omega-3 group and 251 in the placebo group). There

were significant differences in the change in plasma levels of EPA, DHA, and arachidonic

acid between the omega-3 and placebo groups, all P<.001 (Fig. 2). Accounting for

differences in length of study drug exposure by determining change per week did not alter

these results (all P<.001, data not shown).

The risk of delivery before 37 weeks was not different between the omega-3 (164/434,

37.8%) and placebo groups (174/418, 41.6%) (relative risk [RR] 0.91, 95% CI 0.77–1.07).

The risk of spontaneous preterm delivery before 37 weeks was also not different between

the omega-3 (143/434, 32.9%) and placebo groups (149/418, 35.6%) (RR 0.92, 95% CI

0.77–1.11). The rates of early preterm delivery before 35 weeks and before 32 weeks were

similar. Gestational age at delivery was on average 2 days longer in the omega-3 group, but

this difference was not significant (P=.26) (Table 2). The proportion of patients remaining

undelivered at each week of gestation also was not different between groups (P=.37). The

rate of preeclampsia or gestational hypertension was 4.6% in the omega-3 group and 4.8%

in the placebo group (P=.9). Gestational diabetes developed in 7.4% of women in the

omega-3 group and in 5.5% of those in the placebo group (P=.27). The rate of postpartum

hemorrhage was 13.8% in the omega-3 group and 12.5% in the placebo group (P=.56).

Dietary fish consumption was condensed into two categories based on results from two

randomized trials that showed that the effect of omega-3 supplementation on length of

gestation was modified by dietary fish intake.27,28 At baseline, two hundred fifty three or

29.7% of women in the study reported eating no fish or less than one serving per month and

five hundred ninety-nine or 70.3% reported eating at least one fish meal per month. The

effect of omega-3 supplementation was similar among women who consumed no fish or less

than 1 fish meal per month (RR 0.96, 95% CI 0.74–1.24) and those who consumed at least

one fish meal per month (RR 0.89, 95% CI 0.72–1.10, P for interaction=.74.)
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The distribution of fetal and neonatal outcomes was similar between the two groups. Median

birth weight was 2,990 g (interquartile range 2,585–3,330 g) in the omega-3 group and

2,923 g (interquartile range 2,389–3,317) in the placebo group (P=.13). There was no

difference in the proportion of neonates with birth weight less than 1,500 g, less than 2,500

g, or the proportion that were small for gestational age or large for gestational age (Table 3).

The average length of stay in days in the NICU was 5.8 (standard deviation ±16.0) for the

omega-3 group and 5.1 (standard deviation ±14.2) for the placebo group (P=.82). Among

the 828 liveborn neonates who survived to be admitted to the nursery, we did observe a

statistically significantly increased rate of respiratory distress syndrome (RDS) in the

omega-3 group compared with the placebo group (P=.019); however, there were no

significant differences in other respiratory outcomes (Table 4). We found no association

between maternal plasma levels of arachidonic acid and the outcome of RDS after

controlling for gender, gestational age at delivery and administration of prenatal steroids,

P=.49. Women in the omega-3 group experienced significantly more burping (21.0%

compared with 5.5%, P<.001), vomiting (4.4% compared with 1.2%, P=.005) and bad taste

(2.3% compared with 0%, P=.002). Swelling or other reaction at the 17α-

hydroxyprogesterone caproate injection site occurred in 64.3% of women in the omega-3

group and 58.6% of women in the placebo group, P=.09.

DISCUSSION

Daily supplementation with 1,200 mg of EPA and 800 mg of DHA resulted in significant

increases in maternal plasma levels of these omega-3 long-chain polyunsaturated fatty acids

and a decrease in the omega-6 long-chain polyunsaturated fatty acid, arachidonic acid, but

did not reduce the rate of repeat preterm birth before 37 weeks, before 35 weeks, or before

32 weeks among high risk women receiving 17α-hydroxyprogesterone caproate. The rates

of preterm delivery were similar to those in the progesterone arm of the original trial by

Meis et al5 These results suggest that omega-3 long-chain polyunsaturated fatty acid

supplementation offers no additional protection from preterm birth in women already

receiving 17α-hydroxyprogesterone caproate. Omega-3 long-chain polyunsaturated fatty

acid supplementation had no effect on birth weight.

The rate of RDS was higher in the omega-3 supplemented group. This adverse effect has not

been reported with any other prenatal omega-3 trials and we observed no difference between

groups in other measures of RDS morbidity or receipt of surfactant. It is possible that this

appeared to be different by chance, given the multiple comparisons; however, another

consideration is the lower maternal plasma levels of arachidonic acid in the omega-3 group.

In a study of human preterm neonates stratified by birth weight, Lane et al observed

significantly lower cord-blood levels of arachidonic acid in those with RDS compared with

those without RDS in the subgroups of birth weights between 1,500 and 1,999 g and

between 1,000 and 1,499 g.29 Studies in animal models and tissue cultures have produced

mixed results. Clarke et al observed an increase in the phosphatidylcholine fraction in whole

fetal lungs when pregnant rats were fed a diet with omega-3s as the sole source of fatty acids

suggesting that omega-3 long-chain polyunsaturated fatty acids are beneficial for surfactant

synthesis and this benefit is not dependent on a balance with omega-6 long-chain

polyunsaturated fatty acids.30 Prostaglandin E2, which is the predominant cyclooxygenase
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metabolite of arachidonic acid in type II alveolar cells, has been shown to stimulate

pulmonary surfactant secretion31; however, arachidonic acid has been shown to inhibit

glucocorticoid binding in type II alveolar cells, which could affect responsiveness to

betamethasone in the preterm fetus.32 We found no association between maternal plasma

levels of arachidonic acid and the outcome of RDS.

This double-masked, placebo-controlled trial has several strengths. Women were enrolled

before 22 weeks of gestation, and the primary outcome was available for all included

patients. Plasma fatty acid analysis demonstrated significant differences in the changes in

levels of DHA, EPA, and arachidonic acid in the supplemented group compared with the

placebo group suggesting good compliance in the active treatment group and limited if any

self-medicating with omega-3 in the placebo group. There are several weaknesses as well.

Cord blood was not collected for fatty acid levels. We did not include an omega-3 without

17α-hydroxyprogesterone caproate group. Because 17α-hydroxyprogesterone caproate had

been shown previously to reduce the rate of recurrent preterm birth in a similar population in

the Meis trial,5 we believed it would not be appropriate to randomly assign women to a

treatment arm that did not include 17α-hydroxyprogesterone caproate.

Clinical trials and cohort studies of the potential benefits of omega-3 in pregnancy have

included both low risk and high risk women. Trials in low risk women and women with risk

factors other than history of a preterm delivery have reported mixed results and systematic

reviews of these trials suggest no benefit for preterm birth prevention.16,17,33,34 However, in

the European Multicenter Trial in women with prior preterm delivery,6 those randomly

assigned to receive an omega-3 supplement (1,300 mg EPA and 900 mg DHA) had a

significantly lower rate of recurrent preterm delivery before 37 weeks (21.3% compared

with 33.3%, odds ratio 0.54, 95% CI 0.30–0.98) and before 34 weeks (4.6% compared with

13.3%, odds ratio 0.32, 95% CI 0.11–0.89). The discrepancy in results between this trial and

ours may be the result of the addition of 17 OHPC in our trial. We also used a different

placebo. Mineral oil was selected because it is not absorbed and does not affect the

metabolic cascade of omega-6 or omega-3 long-chain polyunsaturated fatty acids to the 2

and 3 series eicosanoids. The placebo for the European trial was olive oil, a combination of

oleic acid (18:1 n–9) and linoleic acid (18:2 n–6). Linoleic acid is the essential fatty acid that

is elongated to form omega-6 long-chain polyunsaturated fatty acids including arachidonic

acid. The authors state in the discussion that the olive oil supplement “could theoretically

interfere with prostanoid metabolism in a way opposite to the omega-3 fatty acids.”6 We

observed nonsignificant increases in median length of gestation of 2 days and median birth

weight of 67 g in the omega-3 group compared with the placebo group. These results are

consistent with those from two independent systematic reviews of omega-3 long-chain

polyunsaturated fatty acid supplementation in low risk pregnancies.17,34 This suggests that

women with prior preterm delivery receiving 17α-hydroxyprogesterone caproate respond to

omega-3 supplementation similarly to low risk women. Although none of the differences

were significant, the rate of preterm birth before 37, before 35, and before 32 weeks as well

as the rate of spontaneous preterm birth before 37 weeks were all lower in the omega-3

compared with placebo group. The effect of omega-3 long-chain polyunsaturated fatty acid

supplementation on length of gestation in a Danish trial of healthy women and the European

Multicenter Trial of high risk women was influenced by dietary intake of fish at
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baseline.27,28 We did not find this to be the case in our trial. Interestingly, 29.7% of women

in our trial reported eating either no fish or less than one meal per month. This is higher than

the rate of low fish intake in the Danish study (19.3%, 103/533).27

In summary, an omega-3 long-chain polyunsaturated fatty acid supplement provided no

additional benefit for prevention of recurrent preterm birth among women receiving 17α-

hydroxyprogesterone caproate. This is in disagreement with an earlier trial of omega-3 alone

in women with prior preterm birth. There are several possible explanations for our results.

First, it is suggested that both 17α-hydroxyprogesterone caproate and omega-3 long-chain

polyunsaturated fatty acids can reduce gap junction formation and production of pro-

inflammatory cytokines and so they may share a common mechanism in the delay of

parturition among women with prior preterm delivery.8,35,36 Second, omega-3 long-chain

polyunsaturated fatty acid supplementation may have only a modest effect on length of

gestation with or without progesterone and thus not affect the rate of preterm delivery.

Review of other trials and systematic reviews would favor the second explanation. Our

finding of an increased rate of RDS in the omega-3 group is of interest but has not been

reported in previous trials.
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Fig. 1.
Screening, randomization, and follow-up of study participants.
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Fig. 2.
Change in percent weight of total fatty acids from enrollment to 25–28 weeks of gestation.

EPA, eicosapentaenoic acid; DHA, docosahexaenoic acid; AA, arachidonic acid. All P<.

001.
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Table 1

Baseline Characteristics of Study Participants

Characteristic Omega-3 Group (n=434) Placebo Group (n=418)

No. of previous preterm deliveries 1 (1–2) 1 (1–2)

Cestational age of earliest spontaneous preterm delivery (wk) 32 (27–34) 31 (26–34)

More than 1 previous preterm delivery 131 (30.2) 116 (27.8)

More than 1 previous term delivery 160 (36.9) 136 (32.5)

Maternal age (y) 28 (23–32) 27 (24–32)

Cestational age at randomization (wk) 19.6 (17.9–20.9) 19.6 (18.0–21.0)

Race

 African American 148 (34.1) 145 (34.9)

 White 245 (56.5) 240 (57.7)

 Asian 13 (3.0) 5 (1.2)

 Other 28 (6.5) 26 (6.3)

Hispanic/Latina ethnicity 64 (14.7) 57 (13.6)

Marital status

 Married 309 (71.2) 278 (66.5)

 Divorced, separated, or widowed 16 (3.7) 25 (6.0)

 Never married 109 (25.1) 115 (27.5)

Education level (y) 13 (12–16) 13 (12–16)

Prepregnancy body mass index 25.1 (21.5–30.3) 24.6 (21.5–30.3)

Smoking during pregnancy 64 (14.7) 72 (17.2)

Servings of fish/wk 1.0 (0.0–1.5) 0.5 (0.0–1.5)

At least 2 servings of fish/wk 76 (17.5) 78 (18.7)

At least 1 serving of fish/mo 310 (71.4) 289 (69.1)

Data are median (interquartile range) or n (%).
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Table 2

Pregnancy Outcome According to Treatment Assignment

Outcome Omega-3 (n=434) Placebo (n=418) Relative Risk (95% CI)

Delivery before 37 wk of gestation 164 (37.8) 174 (41.6) 0.91 (0.77–1.07)

 Spontaneous 143 (32.9) 149 (35.6) 0.92 (0.77–1.11)

 Medically indicated 21 (4.8) 25 (6.0) 0.81 (0.46–1.42)

Delivery before 35 wk of gestation 82 (18.9) 83 (19.9) 0.95 (0.72–1.25)

Delivery before 32 wk of gestation 43 (9.9) 45 (10.8) 0.92 (0.62–1.37)

Delivery after 40 wk of gestation 11 (2.5) 8 (1.9) 1.32 (0.54–3.25)

Pregnancy loss or neonatal death 16 (3.7) 17 (4.1) 0.90 (0.46–1.77)

Cestational age at delivery (wk)* 37.7 (36.0–39.0) 37.4 (35.7–38.7)

CI, confidence interval.

Data are n (%) or median (interquartile range) unless otherwise specified.

*
P=.26.
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Table 3

Outcomes for Liveborn Neonates According to Maternal Treatment Assignment

Outcome Omega-3 (n=427) Placebo (n=410) Relative Risk (95% CI)

Birth weight less than 2,500 g 94 (22.0) 112 (27.3) 0.81 (0.64–1.02)

Birth weight less than 1,500 g 26 (6.1) 29 (7.1) 0.86 (0.52–1.44)

Small for gestational age less than 10th percentile 35 (8.2) 41 (10.0) 0.82 (0.53–1.26)

Large for gestational age more than 90th percentile 21 (4.9) 15 (3.7) 1.34 (0.70–2.57)

Admission to intensive/intermediate care nursery* 110 (25.9) 99 (24.6) 1.05 (0.83–1.33)

Retinopathy of prematurity* 5 (1.2) 4 (1.0) 1.18 (0.32–4.37)

Intraventricular hemorrhage*

 Any grade 10 (2.4) 9 (2.2) 1.05 (0.43–2.57)

 Grade 3 or 4 5 (1.2) 3 (0.7) 1.58 (0.38–6.57)

Patent ductus arteriosus* 11 (2.6) 7 (1.7) 1.49 (0.58–3.81)

Necrotizing enterocolitis* 3 (0.7) 4 (1.0) 0.71 (0.16–3.16)

Proven sepsis* 5 (1.2) 3 (0.7) 1.58 (0.38–6.57)

CI, confidence interval.

Data are n (%) unless otherwise specified.

*
Two neonates in the omega-3 group and seven in the placebo group died before admission to the neonatal intensive care unit and are not included.
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Table 4

Respiratory Outcomes for Liveborn Neonates According to Maternal Treatment Assignment

Outcome Omega-3 (n=425) Placebo (n=403) Relative Risk (95% CI)

Respiratory distress syndrome 59 (13.9) 35 (8.7) 1.60 (1.08–2.37)

Received surfactant 38 (8.9) 29 (7.2) 1.24 (0.78–1.98)

Bronchopulmonary dysplasia 9 (2.1) 6 (1.5) 1.42 (0.51–3.96)

Transient tachypnea 31 (7.3) 24 (6.0) 1.22 (0.73–2.05)

Supplemental oxygen* (d) 2.2±8.9 1.9±9.4

Ventilator support
†
 (d)

0.8±5.6 0.5±4.0

CI, confidence interval.

Data are n (%) or mean±standard deviation unless otherwise specified. Medians and interquartile ranges were all zero.

Respiratory distress syndrome (RDS) was defined as a clinical diagnosis of type I RDS and oxygen therapy (FiO2 more than 0.40) for more than

24 hours or by death before 24 hours in a neonate who met the other criteria for RDS. Bronchopulmonary dysplasia was defined as the requirement
for supplemental oxygen at 36 weeks corrected age for neonates born before 34 weeks. Transient tachypnea was defined as the requirement for
supplemental oxygen with or without mechanical ventilation during the first 24 hours of life in a neonate in whom there were no other causes of
respiratory distress.

*
P=.16.

†
P=.28.
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