0031-3998/00/4806-0835
PEDIATRIC RESEARCH Vol. 48, No. 6, 2000
Copyright © 2000 International Pediatric Research Foundation, Inc. Printed in U.S.A.

The Use of Low-EPA Fish Oil for Long-Chain
Polyunsaturated Fatty Acid Supplementation of
Preterm Infants

ALEXANDRE LAPILLONNE, JEAN-CHARLES PICAUD, VERONIQUE CHIROUZE,
JOELLE GOUDABLE, BERNADETTE REYGROBELLET,
OLIVIER CLARIS, AND BERNARD L. SALLE

Department of Neonatology [A.L., J.C.P., B.R., O.C., B.L.S], Department of Biochemistry [J.G] and
Human Nutrition Research Centre [A.L., J.C.P., J.G, B.L.S], Hépital Edouard Herriot, 69437 Lyon,
France; and IMEDEX, 69630 Chaponost, France [V.C.]

ABSTRACT

Because docosahexaenoic acid (DHA) may be an essenti8l8 = 0.89%;p < 0.001). We conclude that supplementing
nutrient for the visual and early cognitive development of prgreterm infants with low-eicosapentaenoic fish oil is effective in
term infants, DHA enrichment of preterm formulas has beeémproving DHA status, but results in worsening of n-6 fatty acid
recommended. This randomized trial was designed to study thiatus. We speculate that preterm infants may require a dietary
n-6 and n-3 fatty acid status of healthy preterm infants fed supply of arachidonic acid as well as DHA if the same fatty acid
formula enriched with a low eicosapentaenoic-fish oil until 4 metatus as that of breast-fed infants is to be achiefRetiatr Res
corrected age compared with that of infants fed a standa4@: 835-841, 2000)
formula. A reference group of breast-fed infants was studied
concurrently. The fatty acid content of red blood cell (RBC)
phospholipid was assessed at enrollment, hospital discharge, Abbreviations
expected term, and 3 and 6 mo postterm. The DHA content AR, arachidonic acid or 20:4n6
RBC phospholipid was higher in infants fed the enrickedsus DHA, docosahexaenoic acid or 22:68
the standard formula at hospital discharge, expected term, anBRBA, eicosapentaenoic acid or 20:58
and 6 mo postterm. However, compared with infants fed tHeA, linoleic acid or 18:2r-6
standard formula, infants fed the enriched formula had alddNA, linolenic acid or 18:3r-3
higher RBC phospholipid eicosapentaenoic content (269 LC-PUFA, long-chain polyunsaturated fatty acid, 20-22
0.15% versus 0.25 = 0.12%, p < 0.001), and lower RBC carbon chain length
phospholipid arachidonic acid content (15+1 0.93% versus RBC, red blood cells

The availability of LC-PUFA, such as AA and DHA, is An easy way to enrich formula with n-3 LC-PUFA is to add
important for early human growth and development (1). Recefigh oil, which contains n-3 LC-PUFA. In earlier trials, preterm
studies using stable isotopes have demonstrated that humaifants were fed formulas supplemented with fish oils contain-
including preterm infants, are capable of synthesizing AA andg DHA (0.2—-0.35%) and high levels of EPA (0.30—0.65%)
DHA from linoleic and linolenic acids, respectively (2, 3)from approximately 3 wk of age until 2 mo (4) or 9 mo past
However, endogenous synthesis of n-3 fatty acids apparengipected term (5). The DHA status of supplemented infants
does not meet the needs of preterm infants for these fatty achs greaﬂy improved, accompanied by better visual acuity at4
as suggested by the fatty acid composition of plasma and RR{g postterm (7, 11, 12, 17). However, in one trial, the supple-
lipids (4-6). Because preterm infants fed unsupplementgbnted group exhibited poor overall growth throughout the
formulas resulting in lower levels of n-3 LC-PUFA in plasmgjrst year of life (18), which was significantly correlated with
and tissue lipids may be at risk for impaired neural or Visugl,er plasma phosphatidylcholine (PC) AA; this was thought
system development (7-12), LC-PUFA enrichment of preter reqyit from the high EPA content of the supplemented
formulas has been recommended (13-16). formula (19).

A more recent study evaluated the use of low-EPA fish oil as

Correspondence: Alexandre LapiIIonne, _M.D., Ph.D., USDA/ARS Chi_Iqren’s Nutritiogy supplement for preterm formula (9) Infants were fed an
Research Center, Department of Pediatrics, Baylor College of Medicine, 1100 Bagaﬁriched formula (0'2% DHA: 0.06% EPA) until 2 mo past

Street, Houston, Texas 77030-2600, U.S.A. - . ) A
This work was supported by Blédina SA, Villefranche, France. expected term. By this time, infants fed the enriched formula
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Table 1. Fatty acid profiles (percentage of total fatty acids by weight) of the standard and LC-PUFA enriched formulas fed in the study.*
Fatty acid profile of breast milk is also reportedt

Standard formula Enriched formulas
Fatty acids Human milk PTF TF PTF TF

c6:0 0.17+ 0.03 0.35 0.41 0.34 0.41
c8:.0 0.36+ 0.10 14.32 2.69 16.27 2.97
C10:0 2.12+ 0.57 8.13 1.87 8.74 2.09
C12.0 8.13+ 2.48 4.43 13.52 4.02 15.28
C14.0 9.36+ 2.26 2.13 5.33 2.08 6.20
C16:0 23.35F 1.99 15.23 18.99 14.81 17.86
C18:.0 7.29+ 0.75 3.32 4.31 2.88 3.54
C20:.0 0.21+ 0.03 0.22 0.26 0.14 0.25
C18:1 n-9/n-7 31.6% 3.83 31.69 32.17 30.64 31.66
C18:2 n-6 10.98+ 3.71 17.95 18.23 17.78 17.17
C20:4 n-6 0.56+ 0.08 — — 0.02 0.03

C18:3 n-3 0.74t 0.15 1.60 1.57 1.10 1.07
C20:5 n-3 0.24+ 0.21 — — 0.05 0.09

C22:6 n-3 0.42+ 0.11 — — 0.37 0.45

Total n-6 FA % 12.56+ 4.17 17.95 18.23 17.88 17.31
Total n-3 FA % 1.49+ 0.16 1.60 1.57 1.54 1.64
FA (mg/100 mL) 3.10+= 0.3 3.74 3.49 3.60 3.51

* Preterm standard and enriched formulas (PTF) were fed from inclusion until expected term; thereafter, term standard and enriched formukage@F) wer
until 4 mo postterm.
T Mean+/— SD values from samples collected from 5 of the 10 breast-fed infants.

had the same RBC phospholipid content of DHA as at birth botaternal history of cocaine/alcohol abuse, diabetes, hyperlip-
it decreased as soon as the supplemented formula was disédemia, or abnormal dietary patterns (strict vegetarian diets).
tinued. No significant variation of RBC phospholipid AA A research nurse monitored the infants enrolled during
content was observed in infants fed the enriched formula. Thiespitalization. Infants were weighed daily using a calibrated
study suggests that DHA supplementation for more than 2 rirdant balance. Length was determined weekly to the nearest
postterm is necessary for optimal accumulation of DHA, ar@1 cm using an infant measuring board. Head circumference
also that supplementation with low-EPA fish oil may prevenflso was measured weekly at the largest occipitofrontal cir-
the adverse effects of fish oil on n-6 LC-PUFA status anglimference with a nonstretchable paper tape. Volume of intake
growth. and feeding tolerance were recorded daily. The attending neo-
To evaluate this possibility, we have undertaken a randomatologist and resident physicians who were familiar with the
ized study to assess the effect of feeding a formula enriche@dy provided clinical care. After discharge, type of milk and
with a high DHA low-EPA fish oil until 4 mo postterm on theyolume of formula intake were recorded daily by the parents.
LC-PUFA status of preterm infants. A nonrandomized grouptake of formula was determined by the difference in prefeed-
of breast-fed infants was also studied concurrently as a I’efﬁfg and postfeeding weights of each feeding unit offered.
ence group. Weight, length, and head circumference were measured by the
research nurse at each visite( expected term, 3 and 6 mo
METHODS postterm). No infants were excluded from the study, either

Subjects. This longitudinal, prospective randomized Studgluring hospitalization or during the outpatient follow-up phase
of healthy preterm infants was conducted at the DepartmentQfthe study.
Neonatok)gy of the Edouard Herriot HospitaL Lyon, France. Diets. Enteral feeding of all infants was started during the
The preterm infants enrolled were appropriate for gestatiorféist week of life with pooled, pasteurized breast milk (Lyon
age according to the curves described by Usher and McLdaiftarium, France) as usual in the unit. For the formula-fed
(20). Birth weight was between 700 and 1500 g. Gestatioriifants, permission for study entry was sought only if the
age was determined from the date of the mother’s last ménothers had previously decided not to breast-feed their infants.
strual period and was confirmed by early ultrasound addventy-three infants were randomly assigned to receive either
clinical evaluation at birth (21). Exclusion criteria included control formula it = 12) or a formula with LC-PUFAI{ =
major neonatal morbiditye(g. congenital anomalies, respira-11). Formula feeding began during the first 3 wk of life. After
tory treatment for more than 10 d, congenital infection, necrenroliment, all infants were fed exclusively with their assigned
tizing enterocolitis, and bowel resection), a postnatal age fofmula. Preterm formulas were fed from enrollment through
more than 21 d, requirement for supplemental oxygen expected term, at which time term formulas with or without
treatments€.g. diuretics and corticosteroids) that could influLC-PUFA, according to assignment, were fed. These were fed
ence growth and development, a failure to achieve full entetafough 4 mo postterm, when all infants were switched to a
feeding of 150 mL/kg/d by a postnatal age of 21 d, and standard formula without LC-PUFA.
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Table 2. Clinical data of the preterm infants according to their diet;* they received their own mother’'s milk (human milk) or were
randomly assigned to receive a standard formula without LC-PUFA or an enriched formula with LC-PUFA.T

Postnatal age Gestational Length
n (d) age (wk) Weight (g) (cm) HC (cm)

Birth

Human milk 10 — 28.8- 1.9 1325+ 138 40.4+ 2.0 26.9+ 1.3

Standard formula 12 — 297 14 1235+ 161 39.3+ 2.2 275+ 1.1

Enriched formula 11 — 29414 1275+ 172 39.6+ 2.4 27.3+ 1.9
Inclusion

Human milk 10 16.3+ 3.3 31.1+ 2.0 1353+ 179 41.2+2.1 273+ 1.4

Standard formula 12 1712 3.0 32.1+x 1.6 1313+ 236 39.4+ 1.6 28.0+ 1.4

Enriched formula 11 17.4 4.0 31.8+ 1.2 1286+ 205 39.6+ 1.8 27.5+ 1.9
Discharge

Human milk 10 41+ 7.1 347+ 1.4 2001+ 141 42.8+ 1.2 309+ 1

Standard formula 12 413877 35.6+ 1.1 2043+ 247 43.8+ 2.4 32+ 14

Enriched formula 11 42.5 8.8 354+ 1 2007+ 107 431+ 1 31.1+1.2
Expected term

Human milk 10 77.2+12.6 39.8+1 3312+ 564 49.2+ 1.4 34.8+ 0.7

Standard formula 12 778 11.6 40.7+ 0.8 3284+ 463 49.0+ 2.1 35.5+ 1.8

Enriched formula 11 71.9 10.7 39.8+-1.6 2966= 440 477+ 1.4 343+ 2.2
3 mo postterm

Human milk 10 169.4+ 11 53.0+ 1.4 6013+ 824 59.6+ 1.9 40.9+ 1.0

Standard formula 12 1633 11.5 53.0=1.8 5266* 722 58.1+ 2.3 39.4+ 29

Enriched formula 11 163.5 11.5 527+ 1.1 5426+ 765 58.2+ 1.6 39.7+ 1.9
6 mo postterm

Human milk 10 262.9- 17.6 66.4+ 1.5 7775+ 1002 66.4+ 4.3 442+ 1.3

Standard formula 12 257% 9.1 66.5+ 1.1 6708+ 845 65.0+ 2.5 43.7+ 2.1

Enriched formula 11 262.4 18.5 66.8+ 1.7 7109+ 1109 65.7+ 2.4 425+ 2.0

HC, head circumference.
* Results are expressed as mean- SD.
t No significant differences have been found between groups by using the Kruskal-Wallis method and Dunn’s post hoc analysis.

The formulas were specially prepared for the study. All All parents were advised about feeding in a uniform manner.
formulas were ready-to-feed, and met or exceeded the levelsToe goal was to ensure that each infant be allowed to consume
energy, protein, and micronutrients as recommended for prés or her desired intake. Formulas were provided to parents
term and term formulas by the European Society for Pediatiigthout restriction. Dietary histories were obtained at each visit
Gastroenterology and Nutrition (13, 22). The standard amgl estimate the volume of formula intake and to obtain infor-
enriched formulas differed only in the amounts and sources @tion about use of other nutrient sources. Parents were ad-
dietary fatty acids. The oil blend consisted of vegetable oilgised against use of solid food before 4 mo corrected age and
The control formulas contained no added LC-PUFA, whereggyised that formula should remain the major food source for
the en_richeql formulas provided DHA from a high-DHA loW-heir infant until 6 mo corrected age.

EPA fish oil (ROPUFA “30" n-3 INF oil, Roche, Basel, g|qqq sampling and fatty acid analysidhe composition of
Switzerland), which contains at least 30% of LC-PUFA in the,yy, acids in total RBC phospholipids was measured to assess
form of glycendes such as docosapentaenoic acid, EPA, %ﬂ% effect of dietary fatty acids to ensure compliance. A 1-mL
DHA (ratio of DHA to EPA= 4'8/_1)'_ The DHA content of the Plood sample was obtained from each infant by venipuncture at
ﬁuppleme_rrlie_d :‘r(:rmFulas r\:vasdwléthm the rangels t_reportgdz Qrollment and discharge, as well as expected term and at 3 mo
uman milk in the French and European populations (6, nd 6 mo postterm. No blood sample was taken within 10 d

Both formulas provided the same amount of total fatty acids a?ter 2 blood transfusion. excent for one breast-fed infant who
well as the same total amount of n-3 and n-6 fatty acids. F& ’ P

details of the fatty acid composition of the formulas are giverﬁcelved a blood transfusic7 d before enroliment. However,

in Table 1 removing the data from this sample changes neither the mean

A nonrandomized group of 10 breast-fed infants was a@/glug nor t.he statistical analysis. After removal qf plasma by
included in this study. From enroliment until discharge, the&gntrifugation, RBC were washed and immediately resus-
infants received 100% of their enteral intake as prefrozen miignded in methanol containing BHT as an antioxidant. Sam-
from their mother supplemented with a standardized humBI¢S were stored under these conditions-@0°C until analy-
milk fortifier (Eoprotin®, Milupa, Friedrichsdorf, Germany) toSis. Lipid extraction was performed within 2 wk of sample
assure adequate macro- and micronutrient intake (24). Aff&lection.
discharge, the mothers were encouraged to continue breasPuring the hospital stay, samples of human milk were
feeding as long as possible. If mothers were unable to providetained from five of the breast-feeding mothers and stored at
sufficient human milk for full feeding, the standard formula-70°C until analysis for total fat and fatty acid composition.
without LC-PUFA was used to supplement the feeding unfllhe fatty acid composition observed was similar to that pre-
the end of the study. viously published in a French population (6).
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Table 3. Red blood cell phospholipid contents of n-6 fatty acids (percentage of total fatty acids by weight) of preterm infants fed human
milk, standard formula (control), and an n-3 LC-PUFA-supplemented formula (low EPA-fish oil) until 4 mo postterm*

Human milk Standard formula Enriched formula
(n = 10) (n=12) (n=11) pt
C18:2 n-6
Enrollment 7.88+ 2.03 8.11+ 1.37 8.26+ 1.27 0.65
Discharge 9.06: 1.05a 11.5- 1.38b 10.7+ 1.10 0.001
Term 11.3+ 0.81 11.7+ 0.75 11.6+ 1.35 0.54
3 mo postterm 12.& 1.33 13.3+ 0.97 12.5+ 0.92 0.18
6 mo postterm 12.6 1.48 13.3+ 0.97 12.1+ 1.10 0.08
C20:3 n-6
Enrolliment 2.16- 0.34a 2.65- 0.33b 2.50+ 0.45 0.01
Discharge 2.30- 0.28 2.51*+ 0.51 2.57* 0.46 0.35
Term 2.20+ 0.38 a 2.72- 054 b 2.47+ 0.44 0.03
3 mo postterm 2.1%* 0.37 2.44+ 0.39 2.17*+0.49 0.13
6 mo postterm 199 0.25a 240t 0.31b 2.43*+ 0.61 0.02
C20:4 n-6
Enroliment 19.9+ 1.42 19.5+ 1.40 19.8+ 0.80 0.86
Discharge 19.5-1.01a 18.7+ 1.43 18.3+= 0.68 b 0.02
Term 18.3+ 1.41a 18.0+ 1.43 17.1+0.62b 0.04
3 mo postterm 184 1.22a 18.8- 0.89 a 15.1+ 0.93 b <0.001
6 mo postterm 19.6149a 19.2-1.14a 17.2£1.37b 0.01
C22:4 n-6
Enrollment 3.39+ 0.35 3.52+ 0.51 3.38+ 0.42 0.90
Discharge 3.50: 0.25 3.73+ 0.32 3.48+ 0.26 0.10
Term 4.32+ 0.62a 4.40+ 0.78 a 3.61+ 0.28b 0.004
3 mo postterm 4.61 0.60 a 4.65- 0.74 a 3.03:041b <0.0001
6 mo postterm 434 041a 421+ 0.73 a 3.43+ 0.53b 0.003
C22:5 n-6
Enrollment 1.13+ 0.31 1.18+ 0.21 1.17+ 0.37 0.71
Discharge 1.00- 0.16 1.09+ 0.23 1.02+ 0.24 0.60
Term 0.98+ 0.15 1.20+ 0.28 a 0.92+ 0.12b 0.005
3 mo postterm 112 0.27a 1.18+ 0.18 a 0.82-0.10b 0.002
6 mo postterm 1.0x 0.17 1.03+ 0.18 0.89+ 0.14 0.10
Total n-6
Enrollment 34.7£ 1.9 35.2+ 1.6 354+ 14 0.70
Discharge 35.65 1.0 379+ 15a 36.5-0.8b 0.002
Term 37.6x+ 1.6 38.6=2.0a 36.2-1.4b 0.006
3 mo postterm 39.517a 40.9+ 0.6 a 34.2-0.8b <0.0001
6 mo postterm 394 12a 405+ 15a 36.4+1.1b <0.0001

Values with different letters are significantly differemt € 0.05). HM, human milk; SF, standard formula; EF, enriched formula.
* Results expressed as mean— SD.
T Kruskal-Wallis method and Dunn’s post hoc analysis for between-group comparison.

Fatty acid analysis of blood and milk samples was pephospholipid DHA contents between formula-fed groups
formed as previously described (6). Lipids from RBC antpower = 80%; p < 0.05). The final sample size required is
milks were extracted with methanol/chloroform (1/2). Lipicseven infants. Anticipating a 30% loss to follow-up, we
classes were separated by thin-layer chromatography. THanned a recruitment of 9 infants for each of the three diet
silica gel bands containing RBC phospholipids were immedigoups, and achieved enrollment of 10-12 per groups. De-
ately scraped and methylated with boron trifluoride in methaeriptive statistics were computed for all dependent variables.
nol. The fatty acid methyl esters were separated and quaftire Kruskal-Wallis analysis of variance on ranks was used to
tated by capillary gas liquid chromatography. Identification afompare outcome variables of the three experimental groups.
individual fatty acids was accomplished by comparison witWhen p values were significant, multiple comparisons were
standard mixtures purchased from Sigma Chemical Co. (Berformed; because the sample sizes of the diet groups differed,
Louis, MO, U.S.A)). Individual fatty acids were quantified bythe Dunn’s test with pairwise multiple comparison procedures
automatic integration and expressed as percentages of the to&d used. Correlations between fatty acid contents were cal-
fatty acids with 14 or more carbons. culated by Spearman rank correlations. Results were consid-

Ethics. The project was approved by the local ethics conered significant if thep value was less than or equal to 0.05.
mittee. All parents were informed of the details of the study,
and written consent was obtained in all cases.

Statistical methodsStatistical analysis was performed using
SigmasStat (SPSS Inc., Chicago, IL, U.S.A.). Sample sizes werdnclusion characteristics and growthThe clinical charac-
estimated to allow detection of a 1.2 SD difference (6) in RBristics at birth and at enroliment did not differ significantly

RESULTS
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among the feeding groups (Table 2). All groups were fed In contrast, the RBC phospholipid DHA content of infants
identically during the pre-enrollment period and there were ried the enriched formula was significantly higher than that of
statistically significant differences between groups in the totdle standard formula-fed group during the entire study, peaking
amount of milk fed, the proportion of breast milk fed, or th@t 9% of total fatty acids at 3 mo postterm. Despite the low
amount of enteral intake at enroliment. Growth of the thremntent of EPA in the formula, the RBC phospholipid content
groups did not differ during the study (Table 2). Mean values EPA increased in the supplemented formula group from
for weight, length, and head circumference at the various agagollment until 3 mo postterm. A dramatic decrease in RBC
were comparable with those usually observed in studies mfospholipid content of AA also was observed in this group.
preterm infants. RBC phospholipid AA content at 3 mo and 6 mo postterm were
RBC phospholipid fatty acid concentration3he fatty acid significantly lower than those observed in the standard formula
profiles of the RBC phospholipids of the three groups wegroup. However, at 6 mo postterra.¢.2 mo after the supple-
similar at enrollment. No significant differences in the contembentation was stopped) the RBC phospholipid AA content of
of saturated and monounsaturated fatty acids were obsertieid group was 14% higher than at 3 mo.
between groups during the course of the study (data notNo statistically significant variation in the total n-6 and n-3
shown). fatty acid contents of RBC phospholipid was observed in the
The difference in dietary lipid composition, in contrast, halireast-fed group between enrollment and discharge. After dis-
a strong influence on the n-6 and n-3 fatty acid pattern of RB&barge, mothers progressively stopped breast-feeding their in-
phospholipids of formula-fed infants (Tables 3 and 4). Becaufants and commenced feeding standard formula. As a conse-
the standard formula contained no LC-PUFA, infants fed thggience, the total amount of breast milk fed dropped from 100%
formula had, as expected, a continuous decrease in RBCdischarge to 71% at term and only 3 of the 10 mothers
phospholipid DHA content from enrollment through the end afontinued to breast-feed their infant beyond expected term.
the study, when it was 50% lower than observed at enrollmedonsequently, the RBC phospholipid fatty acid pattern
(Table 4). During the same period, RBC phospholipid A&hanged dramatically after discharge, and tended to resemble
content remained stable in this group (Table 3). that of the standard formula group.

Table 4. Red blood cell phospholipid content of n-3 fatty acids (percentage of total fatty acids by weight) of preterm infants fed human
milk, standard formula (control), and an n-3 LC-PUFA-supplemented formula (low EPA-fish oil) until 4 mo postterm*

Human milk Standard formula Enriched formula
(n = 10) (n = 12) (n =11) pt

C18:3 n-3

Enrollment 0.07+ 0.09 0.08+ 0.07 0.12+ 0.12 0.64

Discharge 0.15- 0.17 0.14+ 0.10 0.08+ 0.09 0.54

Term 0.13+ 0.0 0.11+ 0.07 0.03+ 0.04b 0.003

3 mo postterm 0.15 0.05 0.17+ 0.09 0.09+ 0.04 0.02

6 mo postterm 0.16 0.04 0.17+ 0.04 0.14+ 0.03 0.07
C20:5 n-3

Enrollment 0.40+ 0.14 0.35+ 0.10 0.39*+ 0.17 0.84

Discharge 0.56- 0.28 0.35+ 0.13 0.42+ 0.10 0.15

Term 0.47+ 0.17 0.28+ 0.12 0.45+ 0.14 0.01

3 mo postterm 0.2& 0.13 0.25+ 0.12 0.69+ 0.1% <0.0001

6 mo postterm 0.5% 0.16 0.45+ 0.19 0.55+ 0.21 0.19
C22:5 n-3

Enrollment 1.02+ 0.45 0.98+ 0.28 1.06+ 0.52 0.98

Discharge 1.52- 0.48 1.43+0.44 1.29+ 0.35 0.64

Term 1.82+ 0.3¢% 1.70+ 0.2 1.38+ 0.28° 0.004

3 mo postterm 2.04& 0.37 2.02+0.28 1.50+ 0.21° 0.0002

6 mo postterm 2.320.48 2.36x 0.29* 2.05+ 0.28 0.04
C22:6 n-3

Enrollment 6.12+ 0.83 5.89+ 0.87 6.02+ 1.27 0.80

Discharge 6.39% 0.67 4.86+ 0.47 6.57+ 0.59 <0.0001

Term 5.52+ 1.09" 3.79+ 0.68 6.88+ 0.76 <0.0001

3 mo postterm 3.9%+ 1.32 2.95+ 0.69 9.22+ 0.92 <0.0001

6 mo postterm 3.51 0.82 2.78+ 0.617 6.61+ 1.02 <0.0001
Total n-3

Enrollment 7.6 0.7 7.3 0.9 7615 0.59

Discharge 8.6- 1.07 6.8+ 0.8° 8.4+ 0.7 0.003

Term 7.9+ 1.4 59+ 0.7 8.7+ 0.7 <0.0001

3 mo postterm 6.4 1.6 5.4+ 0.8 115+ 1.1° <0.0001

6 mo postterm 6.5 1.07 58+ 0.9 9.3+ 1.3 <0.0001

Values with different letters are significantly differeqt € 0.05). HM, human milk; SF, standard formula; EF, enriched formula.
* Results expressed as mean— SD.
T Kruskal-Wallis method and Dunn’s post hoc analysis for between-group comparison.
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Across all infants, there was a statistically significant postliference between the breast milk-fed group and the standard
tive correlation between RBC phospholipid DHA content anfibrmula-fed group. This suggests that breast-feeding preterm in-
RBC phospholipid EPA content at term as well as at 3 mo afahts only during the hospital stay is not sufficient to maintain
6 mo posttermr(= 0.46,p = 0.008;r = 0.90,p = 0.0001; and levels of DHA in RBC phospholipids during the first several
r = 0.39,p = 0.02, respectively). These correlations also weraonths of life. This finding is particularly important in countries
statistically significant at 3 mo postterm when human milk anghere the average duration of breast-feeding is only a few weeks.
enriched formula-fed groups were examined separately (  We conclude from this study that supplementing formulas

0.80,p = 0.005;r = 0.74,p = 0.01, respectively). with a low-EPA fish oil for 4 mo postterm is an effective way
to maintain a normal DHA status during the period of supple-
DISCUSSION mentation and for 2 mo afterward. However, this supplemen-

tation resulted in an increase in RBC phospholipid n-3 fatty
This randomized study was designed to assess the effectaditls at the expense of n-6 fatty acids. Further studies are
feeding a preterm formula supplemented with low-EPA fish aileeded to explore the possible clinical effects of subnormal AA
versusa standard formula until 4 mo postterm on the LCstatus in preterm infants, but it seems likely that formula-fed
PUFA status of healthy preterm infants. One goal of our stugiyeterm infants require a dietary supply of preformed AA as
was to determine whether deterioration of DHA status beforengll as DHA if the biochemical status of breast-fed infants is
mo postterm could be prevented. Indeed, a short period tofbe achieved.
DHA supplementation, until term (6) or until 2 mo (9), is not
sufficient to prevent a drop in DHA status during the ensuing AcknowledgmentsThe authors thank Jean B. Rochette de
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