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Data regarding the nutritional management of preterm small for gestational age (SGA) infants are scarce. In the

recent report of ESPGHAN, the recommended energy for very preterm infants during hospitalization has been

increased, yet this may not fit the needs of all preterm infants. It is important to distinguish fetal growth-restricted

(FGR) infants from constitutional SGA infants, as well as preterm SGA from preterm AGA infants, since they may

have different nutritional needs. Preterm FGR infants, and specifically infants < 29 weeks’ gestation, accumulate

nutrient deficits due to intrauterine malnutrition, prematurity, morbidities, delayed initiation of feeding, and feeding

intolerance. Therefore, these infants may need more aggressive nutrition for optimal catch-up growth and

neurologic development. 

nutrition  preterm  small for gestation age

1. Introduction

Although there is plenty of guidance for the nutritional management of preterm neonates, studies regarding the

feeding of preterm small for gestational age (SGA) infants are scarce. Moreover, the special nutritional needs of

preterm infants of multiple pregnancies, often SGA, are also practically missing. The ESPGHAN Committee on

Nutrition of preterm infants has recently recommended to manage the nutrition of fetal growth restricted (FGR) or

SGA infants in the same way as appropriate for gestational age (AGA) infants due to the paucity of data to propose

specific recommendations. However, they also recommended an individualization of intakes .

However, preterm SGA infants may have different nutritional needs from preterm AGA infants, since preterm SGA

infants often remain SGA at discharge, indicating accumulative nutrient deficits and failure to catch-up . All

preterm infants have deficits of important nutrients crossing the placenta mainly during the third trimester such as

iron, calcium, vitamin A, and long-chain polyunsaturated fatty acids . A preterm infant that is also FGR has

experienced intrauterine malnutrition. Furthermore, comorbidities in the first days of life in preterm FGR infants,

such as necrotizing enterocolitis (NEC) or feeding intolerance, often lead to delayed enteral feeding initiation .

Because of these factors, preterm FGR infants accumulate more nutrient deficits compared to preterm AGA infants.

Furthermore, the combination of intrauterine malnutrition and excessive postnatal growth has been linked with

metabolic changes and later adverse metabolic consequences in FGR infants . All these factors render preterm

FGR infants a special population with unique nutritional needs and a need for special nutritional management.
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The two terms SGA and FGR should not be used as synonyms, since they refer to different conditions . Various

fetal, placental, maternal and genetic factors regulate intrauterine growth . The definition of SGA includes

infants with birth weight less than the 10th percentile, or at least two standard deviations below the mean for the

infant’s gestational age, based on data derived from a reference population . This can be the consequence of

a pathological process or can represent constitutionally small fetuses.

FGR defines a fetus that fails to reach his potential growth based on race and gender . This term indicates that a

neonate has undergone intrauterine malnutrition and growth compromise irrespective of their birth weight

percentile . This means that an AGA fetus can be also growth restricted if its intrinsic growth potential was higher

. These definitions are shown in Figure 1.

Figure 1. The definitions of small for gestational age (SGA), appropriate for gestational age (AGA) and fetal

growth-restricted infants (FGR). Both SGA and AGA infants can be growth restricted.

It is challenging to assess the epidemiology of SGA and FGR infants, since some studies use the term SGA to refer

to both FGR and constitutionally small infants. The incidence of SGA in well-resourced countries is 10% , while

in low- and middle-income countries, almost 20% of term infants are SGA . A recent study from cities in China

found that the overall prevalence of SGA for 2014–2019 was 12.5% for term infants and 7.7% for preterm infants

. The prevalence of FGR is higher in resource-limited countries  and the incidence increases with decreasing

gestational age . Moreover, a significant part of all FGR occurs in AGA infants .

Even though FGR is a common condition, clear guidance for feeding these infants is lacking, and there is still

debate on this subject. Studies addressing the optimal way of feeding FGR infants are scarce, and the terms SGA
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and FGR are often used as synonyms, despite referring to different conditions. Moreover, multiple pregnancies are

often complicated with intrauterine restriction, especially when growth charts for singletons are used.

2. The Distinction between Constitutional SGA and FGR
Infants

It is important to distinguish FGR infants from constitutional SGA infants, since these two groups may have

different nutritional needs. In the literature, SGA and FGR terms are often used as synonyms based on the idea

that a small fetal size is associated with a higher possibility of growth restriction. However, the population is then

diluted by healthy SGA fetuses and does not include AGA fetuses that are growth restricted . On retrospective

data, it is not possible to distinguish the two categories and exclude mature SGA infants. This is only possible in

prospective studies that are designed to detect fetal growth deviations .

Ananth and Vitzileos hypothesized in their retrospective study that term SGA infants are mostly constitutionally

small, while the group of preterm SGA may be comprised mainly by FGR fetuses, since biologic variability is not

fully expressed at preterm gestations . Large observational studies suggested that customized growth charts

that adjust for the weight, height, ethnicity, and parity of the mother may be better compared to population-based

charts in differentiating between constitutional SGA and FGR infants . However, a Cochrane review in

2014 did not find randomized trials to assess the benefits and disadvantages of population-based growth charts

compared with customized growth charts .

A 2016 consensus definition was established by experts in the field for the antenatal diagnosis of FGR through a

Delphi procedure . They concluded that an antenatal diagnosis of FGR includes an abnormal umbilical artery

Doppler blood flow profile in addition to reduced growth velocity during fetal life. This means that both SGA and

AGA fetuses can be diagnosed as FGR . Furthermore, this consensus allowed for a distinction between early

and late-onset FGR.

Therefore, constitutional SGA and FGR terms should not be used as synonyms, and studies in the literature have

proposed effective ways to distinguish these two categories of infants.

The combination of poor fetal and accelerated postnatal growth rates in SGA infants appears to act in synergy in

later metabolic adverse events . In most SGA infants, catch-up growth occurs in the first 2 years of life and

mostly in the first 6 months .

A systematic review of two randomized trials of term SGA infants concluded that enriched infant formulas that

promoted early growth and contained 28–43% more protein and 6–12% more energy than the control formula

increased fat mass, lean mass, and blood pressure at the age 5–8 years . The authors of the two RCTs

recommended that higher caloric intake and rapid weight gain are not optimal for these children, and therefore,

breastfeeding should be preferred, since it was associated with slower weight and height gain . However, a

more recent systematic review of term SGA infants showed that children receiving exclusive breastfeeding had no
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body composition alteration or increased insulin resistance compared to children receiving a higher calorie formula

. Therefore, it seems that breastfeeding should be preferred over enriched infant formulas in term SGA infants.
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