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Objectives: The main aim was to compare the effects of 2 parenteral lipid emulsions on retinopathy of prematu-
rity (ROP) incidence, severity, and need for treatment. Secondary aimwas to compare the effect onweight gain in
the first 6 weeks of life.
Methods: Single-center, observational, retrospective study analyzing preterm infantswith a gestational age (GA)
b31 weeks and a birth weight b1251 g born between April 2015 and December 2018. The infants' medical re-
cords were reviewed to collect clinical data. Parenteral nutrition (PN) details were obtained from the hospital
pharmacy database.
Results: In total, 180 patients were included: 90 received ClinOleicce:sup]® and 90 received SMOFlipid®. No
significant differences were observed for the incidence of ROP (40% in ClinOleic® group and 41% in SMOFlipid®

group, p=.88) or ROP requiring treatment (4% and 10%, respectively, p=.152). Weekly weight gain was similar
in the 2 groups.
Conclusions: This study showed no difference between the 2 groups regarding ROP, ROP requiring treatment, or
weekly weight gain in the first 6 weeks of life.
© 2023 Sociedad Española de Farmacia Hospitalaria (S.E.F.H). Published by Elsevier España, S.L.U. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Efectividad comparativa de 2 emulsiones lipídicas en la prevención de la retinopatía
del prematuro en neonatos pretérmino que requieren nutrición parenteral

r e s u m e n

Objetivos: el objetivo principal fue comparar los efectos de 2 emulsiones de lípidos parenterales sobre la
incidencia, la gravedad y la necesidad de tratamiento de la retinopatía del prematuro (ROP). El objetivo
secundario fue comparar el efecto sobre el aumento de peso en las primeras 6 semanas de vida.
Métodos: estudio retrospectivo, observacional, unicéntrico, que analizó recién nacidos prematuros con una edad
gestacional b31 semanas y un peso al nacer b1.251 g, nacidos entre abril de 2015 y diciembre de 2018. Se
revisaron las historias clínicas de los pacientes para recopilar los datos clínicos. Los datos de la nutrición
parenteral se obtuvieron de la base de datos de la farmacia del hospital.
Resultados: en total se incluyeron 180 pacientes: 90 recibieron ClinOleic® y 90 SMOFlipid®. No se observaron
diferencias significativas en la incidencia de ROP (40% en el grupo ClinOleic® y 41% en el grupo SMOFlipid®,
p=0,88) o de ROP que requería tratamiento (4 y 10% respectivamente, p=0,152). El aumento de peso semanal
fue similar en los 2 grupos.
Conclusiones: este estudio no muestra diferencias entre los 2 grupos en cuanto a ROP, ROP que requiere
tratamiento o aumento de peso semanal en las primeras 6 semanas de vida.
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Contribution to scientific literature

Although SMOFlipid® is associatedwith neonatal growth rates and a
reduction on the risk of cholestasis, reports on its effects on ROP and the
need for ROP treatment are inconsistent.

We showno beneficials effects for SMOFlipid® on ROP incidence and
the need for ROP treatment and no beneficials effects on weekly weight
gain from birth to 6 weeks of life.

It is desirable that clinical trials be designed to investigate new strat-
egies capable of preventing ROP or progression to more severe disease.

Introduction

Retinopathy of prematurity (ROP) is a multifactorial disease associ-
ated with preterm birth. Its incidence and severity are directly propor-
tional to the degree of prematurity.1 Prevention of ROP is of utmost
importance to avoid retinal detachment and blindness.

Docosahexaenoic acid (DHA) is an omega-3 fatty acid that is essen-
tial for the development of the brain. It accounts for 20% of all fatty acids
in the retina. Endogenous DHA synthesis from the α-linoleic acid is
inadequate to meet the neurodevelopment requirements of preterm
infants,who in addition have practically no reserves as the acid accumu-
lates in adipose tissue during the third trimester of pregnancy. Themain
source of DHA after birth for premature newborns is breastmilk, but it is
well known that many of them must be artificially nourished through
parenteral nutrition in the first weeks of life.

Preventing progression to more severe disease is the best way to
reduce associated morbidity in patients with ROP. Nutritional supple-
mentation with omega-3 fatty acids contained in fish oil may modify
the course of ROP. Nonetheless, while some studies have shown that in-
travenous fish oil-containing lipid emulsions have a protective effect
against ROP incidence and severity,2,3 others have shown no such
benefits.4–7

Themain aim of this study is to compare the effects of ClinOleic® and
SMOFlipid® as part of parenteral nutrition (PN) on ROP incidence, se-
verity, and need for treatment. ClinOleic® is a lipid emulsion that
contains 20% soybean oil and 80% olive oil, and SMOFlipid® contains
30% soybean oil, 30% MCT, 25% olive oil and 15% fish oil. The decision
to switch from ClinOleic® to SMOFlipid® was based on the composition
of the products. SMOFlipid® has an optimal omega-6/omega-3 ratio and
contains the appropriate amount of alpha-tocopherol (200 mg/L),
which acts as an antioxidant. Several studies have reported faster
growth rates and a lower incidence of cholestasis with solutions
containing SMOFlipid®.8–10

Secondary aims are to compare the effects of the 2 emulsions on
weekly weight gain in the first 6 weeks of life and common clinical
outcomes.

Methods

Study design and population

We designed a retrospective observational study of preterm infants
born in Hospital Universitari Vall d'Hebron in Barcelona, Spain who
were admitted to the neonatal intensive care unit between June 2015
and December 2018. We studied 2 periods: April 2015 to March 2017,
when PN solutions contained ClinOleic®, and April 2017 to December
2018, when they contained SMOFlipid®. Lipid dosage was started at
0.5 g per kg body weight (BW) on day 1; this was increased by
0.5 g/kg BW every 24 h up to a maximum of 3.5 g/kg BW/d. Inclusion

criteria were a gestational age at birth (GA) b 31 weeks at birth, a
birth weight b 1.251 g, and initiation of PN following the hospital's nu-
trition protocol in the first 24 h of life. Patients included were stratified
in 3 subgroups by GA (b27weeks, 27–29weeks, and N29weeks). To be
included, patients also had to have undergone at least 1 fundus exami-
nation as part of the hospital's ROP screening protocol. ROP was staged
using the International Classification of Retinopathy of Prematurity
criteria.11 The International Classification of the ROP establishes the
bases to define the characteristics of retinopathy. When a retinopathy
is diagnosed in a premature infant, the severity (stage), the extension,
and the location of the retinopathy should be indicated and should de-
fine the characteristics of the vessels of the posterior pole. All this data
establishes whether it is necessary to treat or continue carrying out
serial controls of the fundus of the eye and their frequency. It usually
affects both eyes, although it is sometimes asymmetrical or even unilat-
eral. Stage was determined by the highest stage in either eye. Patients
with congenital malformations were excluded.

The studywas approved by the hospital's ethics and clinical research
committee and the Spanish Agency for Medicines and Medical Devices
(code: MJC-LIP-2017-01).

Biodemographic, obstetric, laboratory, and clinical data

The following biodemographic and obstetric data were collected
from the patients' clinical records: GA (inweeks), sex, birthweight, ma-
ternal age, use of antenatal corticosteroids, type of delivery, multiple
gestation status, Apgar scores at 0, 5, and 10 min, Clinical Risk Index
for Babies (CRIB) score, intrauterine growth retardation, and death.
Hemoglobin, leukocyte, and platelet counts were recorded before
initiation of PN. Weight was also recorded weekly up to week 6.

Additional clinical data collected were PN duration, need for oxy-
gen therapy, need for and number of blood transfusions, hyperglyce-
mia and hypoglycemia, confirmed sepsis and number of episodes,
necrotizing enterocolitis, cholestasis, bronchopulmonary dysplasia,
grade ≥2 intraventricular hemorrhage, hyaline membrane disease
and need for surfactant therapy, patent ductus arteriosus and need
for treatment (pharmacological with ibuprofen o surgical), and
length of hospital stay.

Primary outcomes were the development of ROP and the need for
treatment. Secondary outcomes including weight gain in the first
6 weeks of life and clinical variables were analyzed in both groups.

Statistical analysis

Sample size calculation, considering 95% confidence level and 85%
power of test, for expected proportion values of ROP requiring interven-
tion among 5%–15%, and 10% absolute difference between populations,
was 175 subjects. Expecting 20% of not evaluable cases, 210 cases were
considered to be identified. Finally, 180 were included.

Continuous variables are expressed usingmean and SD and categor-
ical variables as frequency and percentage.Means and proportionswere
compared using the t test and Chi-square test, respectively. Statistical
analyses were performed in SPSS software (version 15.0, SPSS Inc.
Chicago, Illinois, USA), with significance set at p≤ .05.

Results

Of the 214 infants identified, 34were excluded: 31 because they had
not undergone a fundus examination, 2 because of congenital malfor-
mations, and 1 because of a missing clinical record. Thus, after
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application of the inclusion and exclusion criteria, 180 infants
remained: 90 in the ClinOleic® group and 90 in the SMOFlipid® group.

Mean GA was lower in infants who had received SMOFlipid® com-
pared with ClinOleic® (26.9 vs 27.4 weeks, p=.04). Differences in
lung maturation with antenatal corticosteroids were also significant,
with 74% of patients in the ClinOleic® group achieving full maturation
compared with 90% in the SMOFlipid® group (p=.013). Apgar scores
at 1 and 5 min were significantly higher for ClinOleic® (p=.019 and
p=.006, respectively). The differences observed for the rest of the
biodemographic and obstetric variables were non-significant (Table 1).

Mean duration of PN was 8.9 days in the ClinOleic® group and 9.2 in
the SMOFlipid® group. In the former, PN was administered for more
than 7 days in 55 infants and for more than 14 days in 4 infants. Four
infants in this group also required PN at some other point during admis-
sion. In the SMOFlipid® group, 46 and 7 infants received PN for more
than 7 and 14 days, respectively. Twelve of the infants in this group
required PN at another moment of hospitalization.

Primary outcomes

No differences were observed for ROP incidence (40% for ClinOleic®

vs 41% for SMOFlipid®, p=.880), severity, or need for treatment
(Table 2). The differences remained non-significant in the subgroup
analyses by GA (b27 weeks, 27–29 weeks, and N29 weeks).

In the subgroup of preterm infants with a GA b27 weeks, multiple
gestations were more common amongmothers of infants administered
SMOFlipid® (33% vs 10% for ClinOleic®, p=.047) and ROP was more
common in infants who had received SMOFlipid® (81% vs 60% for
ClinOleic®, p=.104). Stage 2 ROP was also more common in the
SMOFlipid® group (52% vs 40%). All cases of stage 3 ROPand ROP requir-
ing treatment occurred in infants with a GA b27 weeks.

Secondary outcomes

No significant between-group differences were observed for weekly
weight gain in the first 6 weeks or for any of the other clinical variables
analyzed (Table 2).

Mean daily weight gain after 6 weeks was 19 g/d overall, 19.8 g/d in
the ClinOleic® group (n=86), and 18.5 g/d in the SMOFlipid® group
(n=84).

Discussion

This is the first study conducted in Spain to compare the effects of
the lipid emulsions ClinOleic® and SMOFlipid® on ROP incidence, sever-
ity, and need for treatment in preterm infants receiving PN.

ROP incidence was practically identical in the 2 treatment groups,
and most cases were stage 2. Stage 3 ROP was more common in the
SMOFlipid® group (9 cases vs 5 in the ClinOleic® group), but the differ-
encewas non-significant. Thirteen infants required treatment for ROP: 4
in the ClinOleic® group and 9 in the SMOFlipid® group. A trend towards
a higher proportion of infants with stage 3 ROP and ROP requiring treat-
ment was observed in those administered SMOFlipid®.

The clinical profile of the 2 treatment groups differed. Compared
with infants in the ClinOleic® group, those who had received
SMOFlipid® had a lower GA, were more likely to receive antenatal cor-
ticosteroid therapy, and had worse CRIB and Apgar scores. The nutri-
tional profile suggests that patients in the SMOFlipid® group had
worse clinical status and a greater risk of mortality or severe illness
than those in the ClinOleic® group. The different patient profiles could
explain the higher incidence of stage 3 ROP and greater need for treat-
ment in patients who received SMOFlipid®.

Two studies by Pawlik and colleagues attributed the beneficial ef-
fects of fish oil on ROP to DHA.2,3 Fetal DHA requirements are estimated
to be in the range of 40–60 mg/kg BW/d.12,13 SMOFlipid® 20% contains
about 2% (w/w) DHA. A dosage of 2.5 g/kg BW/d of lipids thus would

Table 1

Baseline biodemographic, obstetric, and laboratory variables.

ClinOleic
(n=90)

SMOFLIPID
(n=90)

p

Biodemographic variables

Female sex, n (%) 48 (53) 45 (50) .657
Mean gestational age, wk. (SD) 27.4 (1.7) 26.9 (1.9) .04
Mean birth weight, g (SD) 919 (195) 884 (227) .275
Obstetric variables

Mean maternal age, y (SD) 33.2 (6.2) 33.9 (6.8) .457
Antenatal corticosteroids
0 doses, n (%) 1 (1) 0 (0)

.0131 dose, n (%) 22 (24) 9 (10)
2 doses, n (%) 67 (74) 81 (90)

Cesarean section, n (%) 62 (69) 66 (73) .513
Twin births, n (%) 27 (30) 30 (33) .633
Mean Apgar score 1 min (SD) 5.5 (2.0) 4.8 (2.1) .019
Mean Apgar score 5 min (SD) 7.6 (1.6) 6.9 (1.8) .006
Mean CRIB score (SD) a9.3 (2.6) 9.9 (2.9) .2
IUGR, n (%) 23 (26) 18 (20) .377

Laboratory data

Mean hemoglobin, g/dL (SD) 14.7 (2.0) a14.4 (1.9) .201
Mean leukocyte count (×106/mL) (SD) 10.5 (10.2) a10.5 (7.7) .991
Mean platelet count (×106/mL) (SD) 220.9 (76.4) a217.0 (80.8) .745

CRIB, Clinical Risk Index for Babies; IUGR: intrauterine growth retardation.
a n = 89 infants.

Table 2

Clinical outcomes by study group.

ClinOleic
(n = 90)

SMOFLIPID
(n = 90)

p

Primary outcomes

ROP, n (%) 36 (40) 37 (41) .88
ROP, n (%)
Stage 1, n (%) 4 (4) 2 (2)

.607Stage 2, n (%) 27 (30) 26 (29)
Stage 3, n (%) 5 (6) 9 (10)

ROP requiring treatment, n (%) 4 (4) 9 (10) .152

Secondary outcomes

Weight, g, mean (SD)
Day 7 936 (194) 926 (219) .716
Day 14 1029 (211) 1025 (259) .885
Day 21 a1261 (246) 1144 (296) .656
Day 28 a1325 (291) 1290 (359) .468
Day 35 a1517 (343) 1467 (416) .38
Day 42 b1733 (376) c1659 (428) .26

Clinical data
Mean PN duration, d (SD) 8.9 (2.7) 9.2 (4.2) .541
Oxygen therapy, n (%) 70 (78) 68 (76) .726
Need for transfusions, n (%) 43 (48) 47 (52) .554
Number of transfusions, mean (SD) 1.6 (2.9) 1.9 (2.9) .527
Glycemia

Hypoglycemia, n (%) 12 (13) 12 (13)
.972Hyperglycemia, n (%) 33 (37) 38 (42)

Hypoglycemia and hyperglycemia, n (%) 10 (11) 9 (10)
Sepsis, n, % 17 (19) 20 (22) .583
Number of sepsis episodes, mean (SD) 0.2 (0.5) 0.3 (0.7) .262
Necrotizing enterocolitis, n (%) 4 (4) 7 (8) .353
Cholestasis, n (%) 5 (6) 9 (10) .268
Bronchopulmonary dysplasia, n (%) 57 (63) 49 (54) .228
Grade ≥ 2 IVH, n (%) 11 (12) 11 (12) NA
Hyaline membrane disease, n (%) 83 (92) 82 (91) .789
Surfactant therapy, n (%) 47 (52) 56 (62) .177
PDA, n (%) 41 (46) 43 (48) .778
PDA requiring treatment, n (%) 24 (27) 16 (18) .131
Hospitalization stay (days), mean (SD) 85 (34) 93 (36) .232
Death, n (%) 1 (1) 1 (1) NA

IVH = intraventricular hemorrhage; NA = non-applicable; PDA = patent ductus
arteriosus; PN= parenteral nutrition; ROP = retinopathy of prematurity.

a n = 89 patients.
b n = 86 patients.
c n = 84 patients
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provide 50 mg of DHA/kg BW/d, which would cover practically all the
requirements of preterm infants. The amount of DHA provided by
SMOFlipid®, however, is lower in the first few days of life, and the po-
tential effects of this insufficiency on morbidity are unknown.14

Just 4 studies have compared the effects of PN including SMOFlipid®

and ClinOleic® on ROP and ROP requiring treatment in preterm infants.
Unal et al.4 reported a lower, albeit non-significant, incidence of ROP
(29.5% vs 32.5%) and stage ≥2 ROP (9.4% vs 11.7%) in infants adminis-
tered SMOFlipid®. Zübariouglu et al.7 observed a higher, but non-
significant, incidence of stage ≥2 ROP in infants administered ClinOleic®

(34% vs 20.5%, p=.147). Two studies5,6 found no differences in the inci-
dence and severity of ROP in preterm infants that received SMOFlipid®

or ClinOleic®. None of these 4 studies found significant differences in
the incidence of ROP, stage ≥2ROP, or ROP requiring treatment between
infants administered ClinOleic® or SMOFlipid®. Our results are consis-
tent with these findings.

The effects of SMOFlipid® and soybean oil emulsions on ROP and the
need for ROP treatment have been analyzed in more studies but the
findings are inconsistent. Several studies have reported a lower inci-
dence of ROP in patients administered SMOFlipid®, but no differences
in ROP requiring treatment or stage ≥3 ROP.14–16 Three other
studies17–19 reported lower ROP incidence in the SMOFlipid® group,
however, might be due to the longer PN duration in the soybean oil
emulsions group or the older GA in SMOFlipid® group.

In the clinical trial by Vlaardingerbroek et al.,8 stage ≥3 ROP was
more common in patients who received Intralipid® (4% vs 0% for
SMOFlipid®, p=.494). D'Ascenzo et al.20 compared plasma fatty
acids in preterm infants who received SMOFlipid® and Intralipid®. In-
fants administered SMOFlipid® had higher plasma concentrations of
DHA and eicosapentaenoic acid, but there were no cases of stage ≥3
ROP in any of the groups. Another 2 studies also found non-
significant differences in the incidence of stage ≥3 ROP according to
the use of PN including SMOFlipid® or Intralipid®.12,21 Similar find-
ings for ROP and ROP requiring treatment have been reported in sev-
eral clinical trials.22–24 On the other hand, Gharehbaghi et al.25

reported a significantly lower incidence of stage 3 ROP in patients
who received SMOFlipid®.

Choudhary et al.,26 on comparing 2 periods like us, found a higher in-
cidence of ROP among preterm infants who received SMOFlipid® com-
pared with Intralipid® (54% vs 39%, p=.03). Qian et al.27 observed
higher rates of ROP in preterm infants who received SMOFlipid® versus
Lipofundin® (60.1% vs 47.4%, p=.19). ROP rates were also higher in in-
fants on SMOFlipid® comparedwith Intralipid® in the studies by Uberos
et al.28 and by Jackson et al.29 Finally, Thanhaeuser et al.30 reported that
preterm infants on SMOFlipid®with a birthweight b750 g at 12months
of corrected GA had a higher incidence of ROP than infants with the
sameprofile on Intralipid® (85.7% vs 70%). Theneed for treatment, how-
ever, was higher in the Intralipid® group (20% vs 17%).

Our study compares the effects of different types of lipid emulsions
in PN on weekly weight gain from birth to 6 weeks of life. Our results
are consistent with those reported in the clinical trial by Hsiao et al.,24

where infants on SMOFlipid® gained a mean of 18.42 g/d. Other 2
studies8,26 reported a greater weight gain for SMOFlipid® compared
with Intralipid®.

The main limitation of this study is its single-center, observational,
retrospective design. Furthermore, the DHA provided by the enteral
diet has not been quantified, which could modify the results obtained.
Ourfindingsmay also have been influenced by improvements to neona-
tal care over the study period.

In conclusion, this retrospective study showed the lack of beneficial
effects of SMOFlipid® compared with ClinOleic® on ROP incidence and
severity.Multiple factors influence clinical outcomes in preterm infants,
making it very difficult to discern the effects of different types of nutri-
tional lipid emulsions using observational data from retrospective co-
horts. A beneficial effect for SMOFlipid® on other clinical outcomes in
preterm infants cannot be ruled out based on our findings.

Statement of Ethics

The studywas approved by the hospital's ethics and clinical research
committee and the Spanish Agency for Medicines and Medical Devices
(code: MJC-LIP-2017-01).

Author contributions

Mª José Cabañas Poy: data collection, study design, interpretation of
analysis andmanuscript writing; BrunoMontoro Ronsano: analysis and
interpretation; Félix Castillo Salinas: data collection; remaining authors:
manuscript revision. All the authors approved the final version of the
manuscript.

Funding sources

No specific funding was received for this study from agencies in the
public, commercial, or not-for-profit sectors.

Ethical considerations

The authors declare that they followed their institutions' protocols
to access to the patients data and that was done with the unique
purpose of the scientific investigation and scientific disclosure.

CRediT authorship contribution statement

Mª José Cabañas Poy:Writing – review & editing, Writing – original
draft, Supervision, Methodology, Investigation, Formal analysis, Data
curation, Conceptualization. José Bruno Montoro Ronsano: Writing –

original draft, Methodology, Formal analysis. Félix Castillo Salinas:
Writing – original draft, Formal analysis, Data curation. Nieves
Martín-Begué: Writing – original draft, Formal analysis, Data curation.
Susana Clemente Bautista: Writing – original draft, Formal analysis,
Conceptualization. Mª Queralt Gorgas Torner: Writing – review &
editing, Writing – original draft, Methodology.

Conflict of interest statement

The authors have no conflicts of interest to declare.

References

1. March of Dimes, PMNCH, Save the Children, WHO. In: Howson CP, Kinney MV,
Lawn JE, editors. Born Too Soon: The Global Action Report on Preterm Birth. Geneva:
World Health Organization; 2012. Obtained from: http://www.who.int/pmnch/
media/news/2012/201204%5Fborntoosoon-report.pdf.

2. Pawlik D, Lauterbach R, Turyk E. Fish-oil fat emulsion supplementation may reduce
the risk of severe retinopathy in VLBW infants. Pediatrics. 2011;127(2):223–8. doi:
10.1542/peds.2010-2427.

3. Pawlik D, Lauterbach R,WalczakM, Hurkala J, ShermanMP. Fish-oil fat emulsion sup-
plementation reduces the risk of retinopathy in very low birth weight infants: a pro-
spective, randomized study. J Parenter Enteral Nutr. 2014;38(6):711–6. doi: 10.1177/
0148607113499373.

4. Unal S, Demirel N, Erol S, Isik DU, Kulali F, Iyigun F, et al. Effects of two different lipid
emulsions on morbidities and oxidant stress statuses in preterm infants: an observa-
tional study. J Matern Fetal Neonatal Med. 2018;31(7):850–6. doi: 10.1080/
14767058.2017.1300644.

5. Najm S, Löfqvist C, Hellgren G, Engström E, Lundgren P, Hård A-L, et al. Effects of a
lipid emulsion containing fish oil on polyunsaturated fatty acid profiles, growth and
morbidities in extremely premature infants: a randomized controlled trial. Clin
Nutr ESPEN. 2017;20:17–23. doi: 10.1016/j.clnesp.2017.04.004.

6. Yildizdas HY, Poyraz B, Atli G, Sertdemir Y, Mert K, Ozlu F, et al. Effects of two differ-
ent lipid emulsions on antioxidant status, lipid peroxidation and parenteral nutrition-
related cholestasis in premature babies, a randomized-controlled study. Pediatr
Neonatol. 2019;60(4):359–67. doi: 10.1016/j.pedneo.2018.07.012.

7. Zübarioğlu AU, Dursun M. Comparison of alternative lipid emulsions on morbidities
in very-low-birth-weight preterms. Indian J Pediatr. 2021;88(9):905–11. doi:
10.1007/s12098-021-03691-y.

8. Vlaardingerbroek H, Vermeulen MJ, Carnielli VP, Vaz FM, van den Akker CHP, van
Goudoever JB. Growth and fatty acid profiles of VLBW infants receiving a

M.ªJ. Cabañas Poy, J.B. Montoro Ronsano, F. Castillo Salinas et al. Farmacia Hospitalaria 48 (2024) 159–163

162

http://www.who.int/pmnch/media/news/2012/201204%5Fborntoosoon-report.pdf
http://www.who.int/pmnch/media/news/2012/201204%5Fborntoosoon-report.pdf


multicomponent lipid emulsion from birth. J Pediatr Gastroenterol Nutr. 2014;58(4):
417–27. doi: 10.1097/MPG.0000000000000280.

9. Tomsits E, Pataki M, Tölgyesi A, Fekete G, Rischak K, Szollár L. Safety and efficacy of a
lipid emulsion containing a mixture of soybean oil, medium-chain triglycerides, olive
oil, and fish oil: a randomised, double-blind clinical trial in premature infants requir-
ing parenteral nutrition. J Pediatr Gastroenterol Nutr. 2010;51(4):514–21. doi:
10.1097/MPG.0b013e3181de210c.

10. Skouroliakou M, Konstantinou D, Agakidis C, Delikou N, Koutri K, Antoniadi M, et al.
Cholestasis, bronchopulmonary dysplasia, and lipid profile in preterm infants receiv-
ing MCT/ω-3–PUFA–containing or soybean-based lipid emulsions. Nutr Clin Pract.
2012;27(6):817–24. doi: 10.1177/0884533612454547.

11. Chiang MF, Quinn GE, Fielder AR, Ostmo SR, Paul Chan RV, Berrocal A, et al. Interna-
tional classification of retinopathy of prematurity. Third Edn Ophthalmol. 2021;128
(10):e51–68.

12. Biagetti C, Correani A, D'Ascenzo R, Ferretti E, Proietti C, Antognoli L, et al. Is intrave-
nous fish oil associated with the neurodevelopment of extremely low birth weight
preterm infants on parenteral nutrition? Clin Nutr. 2021;40(5):2845–50. doi:
10.1016/j.clnu.2021.02.036.

13. Georgieff MK, Innis SM. Controversial nutrients that potentially affect preterm
neurodevelopment: essential fatty acids and iron. Pediatr Res. 2005;57(5 Part 2):
99R–103R. doi: 10.1203/01.PDR.0000160542.69840.0F.

14. Hill NS, Cormack BE, Little BS, Bloomfield FH. Growth and clinical outcome in very
low-birth-weight infants after the introduction of a multicomponent intravenous
lipid emulsion. J Parenter Enteral Nutr. 2020;44(7):1318–27. doi: 10.1002/jpen.1750.

15. Beken S, Dilli D, Fettah ND, Kabataş EU, Zenciroğlu A, Okumuş N. The influence of
fish-oil lipid emulsions on retinopathy of prematurity in very low birth weight in-
fants: a randomized controlled trial. Early Hum Dev. 2014;90(1):27–31.

16. Torgalkar R, Dave S, Shah J, Ostad N, Kotsopoulos K, Unger S, et al. Multi-component
lipid emulsion vs soy-based lipid emulsion for very low birth weight preterm neo-
nates: a pre-post comparative study. J Perinatol. 2019;39(8):1118–24. doi:
10.1038/s41372-019-0425-7.

17. Tu C-F, Lee C-H, Chen H-N, Tsao L-Y, Chen J-Y, Hsiao C-C. Effects of fish oil-containing
lipid emulsions on retinopathy of prematurity in very low birth weight infants.
Pediatr Neonatol. 2020;61(2):224–30. doi: 10.1016/j.pedneo.2019.11.010.

18. Wang Y-L, Chen L-J, Tsao L-Y, Chen H-N, Lee C-H, Hsiao C-C. Parenteral nutrition with
fish oil-based lipid emulsion reduces the risk of cholestasis in preterm infants. J Int
Med Res. 2021;49(5). doi: 10.1177/03000605211011805 03000605211011805.

19. Franco S, Goriacko P, Rosen O,Morgan-Joseph T. The incidence of complications asso-
ciated with parenteral nutrition in preterm infants b 32 weeks with a mixed oil lipid
emulsion versus a soybean oil lipid emulsion in a level IV neonatal intensive care
unit. J Parenter Enteral Nutr. 2021;45(6):1204–12. doi: 10.1002/jpen.2011.

20. D'Ascenzo R, Savini S, Biagetti C, Bellagamba MP, Marchionni P, Pompilio A, et al.
Higher docosahexaenoic acid, lower arachidonic acid and reduced lipid tolerance

with high doses of a lipid emulsion containing 15% fish oil: a randomized clinical
trial. Clin Nutr. 2014;33(6):1002–9.

21. Torgalkar R, Shah J, Dave S, Yang J, Ostad N, Kotsopoulos K, et al. Fish oil-containing
multicomponent lipid emulsion vs soy-based lipid emulsion and
neurodevelopmental outcomes of children born b 29 weeks' gestation. J Perinatol.
2020;40(11):1712–8. doi: 10.1038/s41372-020-0710-5.

22. Techasatid W, Sapsaprang S, Tantiyavarong P, Luvira A. Effectiveness of multicompo-
nent lipid emulsion in preterm infants requiring parenteral nutrition: a two-center,
double-blind randomized clinical trial. J Med Assoc Thai. 2017;100(9):972–9.

23. Repa A, Binder C, Thanhaeuser M, Kreissl A, Pablik E, Huber-Dangl M, et al. A mixed
lipid emulsion for prevention of parenteral nutrition associated cholestasis in ex-
tremely low birth weight infants: a randomized clinical trial. J Pediatr. 2018;194:
87–93.e1. doi: 10.1016/j.jpeds.2017.11.012.

24. Hsiao C-C, Lin H-C, Chang Y-J, Yang S-P, Tsao L-Y, Lee C-H, et al. Intravenous fish oil
containing lipid emulsion attenuates inflammatory cytokines and the development
of bronchopulmonary dysplasia in very premature infants: a double-blind, random-
ized controlled trial. Clin Nutr. 2019;38(3):1045–52. doi: 10.1016/j.clnu.2018.06.929.

25. Gharehbaghi G, Mohagheghi P, Sedaghat A, Riazi-Esfahani H, Mirghorbani M,
Khosravi N. Parenteral fish-oil lipid emulsions in retinopathy of prematurity: a retro-
spective comparative study. J Curr Ophthalmol. 2020;32:69–74. doi: 10.4103/JOCO.
JOCO_23_20.

26. Choudhary N, Tan K, Malhotra A. Inpatient outcomes of preterm infants receiving ω-
3 enriched lipid emulsion (SMOFlipid): an observational study. Eur J Pediatr.
2018;177:723–31. doi: 10.1007/s00431-018-3112-3.

27. Qian T, Zhang R, Zhu L, Chen C, Cao Y, Wang J. Very low birth weight preterm infant
complications where parenteral nutrition is soy or fish oil-based: a retrospective
study in Shanghai. Asia Pac J Clin Nutr. 2020;29(3):552–7. doi: 10.6133/
apjcn.202009_29(3).0014.

28. Uberos J, Jiménez-Montilla S, Molina-Oya M, Nieto-Gómez P, Millan IC. Morbid-
ity outcomes of very low birth weight neonates receiving parenteral nutrition
with fish oil enriched lipid emulsion or lipid emulsion with soybean oil: an ob-
servational study. Am J Perinatol. 2021;38(9):952–9. doi: 10.1055/s-0039-
1701026.

29. Jackson RL, White PZ, Zalla J. SMO flipid vs intralipid 20%: effect of mixed-oil vs
soybean-oil emulsion on parenteral nutrition–associated cholestasis in the neo-
natal population. J Parenter Enteral Nutr. 2021;45(2):339–46. doi: 10.1002/
jpen.1843.

30. Thanhaeuser M, Fuiko R, Oberleitner-Leeb C, Brandstaetter S, Binder C, Thajer A, et al.
A randomized trial of parenteral nutrition using a mixed lipid emulsion containing
fish oil in infants of extremely low birth weight: neurodevelopmental outcome at
12 and 24 months corrected age, a secondary outcome analysis. J Pediatr.
2020;226:142–8 e5: https://doi.org/10.1016/j.jpeds.2020.06.056.

M.ªJ. Cabañas Poy, J.B. Montoro Ronsano, F. Castillo Salinas et al. Farmacia Hospitalaria 48 (2024) 159–163

163

http://refhub.elsevier.com/S1130-6343(23)00901-7/rf0055
http://refhub.elsevier.com/S1130-6343(23)00901-7/rf0055
http://refhub.elsevier.com/S1130-6343(23)00901-7/rf0055
http://refhub.elsevier.com/S1130-6343(23)00901-7/rf0075
http://refhub.elsevier.com/S1130-6343(23)00901-7/rf0075
http://refhub.elsevier.com/S1130-6343(23)00901-7/rf0075
http://refhub.elsevier.com/S1130-6343(23)00901-7/rf0100
http://refhub.elsevier.com/S1130-6343(23)00901-7/rf0100
http://refhub.elsevier.com/S1130-6343(23)00901-7/rf0100
http://refhub.elsevier.com/S1130-6343(23)00901-7/rf0100
http://refhub.elsevier.com/S1130-6343(23)00901-7/rf0110
http://refhub.elsevier.com/S1130-6343(23)00901-7/rf0110
http://refhub.elsevier.com/S1130-6343(23)00901-7/rf0110
https://doi.org/10.1016/j.jpeds.2020.06.056

	Comparative effectiveness of two lipid emulsions in preventing retinopathy of prematurity in preterm infants requiring pare...
	Contribution to scientific literature
	Introduction
	Methods
	Study design and population
	Biodemographic, obstetric, laboratory, and clinical data
	Statistical analysis

	Results
	Primary outcomes
	Secondary outcomes

	Discussion
	Statement of Ethics
	Author contributions
	Funding sources
	Ethical considerations
	CRediT authorship contribution statement
	Conflict of interest statement
	References


