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Invited Commentary

Welcome to a New Infant Formula
*Robert D. Baker, and †Russell J. Merritt

Human milk remains the strongly preferred and recommended 
source of infant nutrition. However, because not all infants 

receive human milk for the first full year of life, a suitable alternative 
is needed, and that is commercially manufactured iron-fortified infant 
formula (1). For infants not fed human milk, formula must supply all 
of an infant’s nutrition from birth to approximately 4–6 months of 
age and the majority of nutrients during the first year of life. Because 
of the importance of infant formula, and concern for its safety, it is 
the only food covered by its own act of Congress, the Infant Formula 
Act (IFA) of 1980, amended in 1986. The IFA requires that a new 
formula, or one containing changes to “major” ingredients, undergo 
clinical testing. Requirements (including a feeding trial) for demon-
strating “Quality Factors” and satisfactory growth are outlined in the 
governing regulations (21CFR 106.96) (2).

Elsewhere in this issue, Kuehn et al (3) report an infant for-
mula feeding trial. At a time of infant formula shortages, a new 
domestic manufacturer of infant formula is welcome (4). The 
formula produced by this new manufacturer has been tested with 
a well-conducted infant growth study by experts in infant nutri-
tion. The rationale for the design of this new formula is based on 
the concern that the protein content of infant formula is too high, 
when compared with human milk, and the related hypothesis that 
the higher protein content of infant formulas may lead to future 
problems such as obesity, hypertension, and diabetes, as cited by 
the authors. These potential detrimental effects of the higher protein 
levels of infant formulas are being studied (5).

There are 2 paradigms for improving formulas for healthy 
infants, and one sees elements of both in the design of this infant 
formula and the supporting clinical study. The early model 
attempted to recreate the composition of human milk, for exam-
ple, by the addition of vitamins and increasing the whey fraction. 
Recent models focus on the desirable clinical and biochemical out-
comes of exclusively breastfed infants (6). For instance, formulas 
are devised to come closer (when there is a documented gap) to the 

tolerance of breast milk (stool consistency), growth, plasma amino 
acid profiles, visual and mental development, and immune develop-
ment. Nonetheless, with a focus on infant health rather than mode 
of feeding, there remain areas where the outcomes of exclusively 
breastfed infants are not the goals, such as for iron and vitamin D 
nutriture (7). The difference in mode of feeding itself also appears 
to lead to important differences in intakes and outcomes between 
breast and formula-fed infants (8).

The authors and sponsor are to be commended for conduct-
ing a rigorous, non-inferiority 6-month long double-blind randomized 
clinical study including a test formula group, a marketed formula con-
trol group and a nonrandomized breast milk fed reference group. The 
new formula incorporates ingredients to make the formula more like 
the composition of human milk, in some aspects, compared with the 
control formula. The clinical study included the health outcomes of 
growth and formula tolerance. The 2 formulas studied are isocalo-
ric (20 Kcal/oz), albeit a bit higher than more recent estimates of the 
caloric density of human milk (9). Both formulas provide the same 
concentration of protein and the same percent protein calories. The 
test formula contains bovine whole milk, alpha-lactalbumin enriched 
whey, lactoferrin, and partially hydrolyzed whey. The comparison 
formula protein contains bovine skim milk and whey concentrate. 
The essential plus conditionally essential amino acid and the trypto-
phan content of the new formula are higher than the control formula, 
although the leucine content is similar. They contain similar amounts 
of lipids (of different composition), carbohydrates, and micronutrients.

For the 24 weeks of the growth and tolerance study (exceed-
ing the minimum 4 months per the IFA regulations), the formulas 
performed almost identically. There were no consistent differences 
in any of the growth parameters measured. ‘Non-inferiority” was 
established. No data are provided on outcomes such as body com-
position (beyond weight, length, and head circumference), visual 
acuity, neurodevelopment, or immune function. Beyond stool con-
sistency closer to the breastfed reference group, no data are pre-
sented supporting that this formula achieves outcomes closer to the 
breastfed reference than did the control formula.

The study demonstrated equal growth in the formula groups, 
with lower protein intake by subjects fed the new formula. The 
growth rate of both formula groups was significantly higher than 
the breastfed group. Infants receiving the test formula ingested 
less formula (and therefore less protein) compared with the those 
receiving the control formula over the course of the study. The 
plasma tryptophan in control formula-fed infants was closer to the 
breastfed group than in the infants fed the new formula.

The investigators discuss the higher growth efficiency in the 
group fed the new formula, and their 15% lower protein intake. 
They stress the role of the protein sources used in the new for-
mula for the better growth efficiency and cite prior growth studies 
of formulas that contained similar protein and fat ingredients with 
similar outcomes (10).

There are other plausible contributing factors for some or 
all of the difference in growth efficiency observed. Based on the 
data presented, some of this difference could be attributed to less 
spit-up reported in infants fed the new formula, such that the for-
mula intake difference may have been smaller than the recorded 
consumption difference. Equally or more importantly, a difference 
in fat absorption from the 2 formulas could have impacted growth 
efficiency, as acknowledged by the authors. Differences in fat com-
position (such as more of the palmitic acid in the sn-2 vs sn-1 and 3 
positions of triglycerides) have been documented to result in higher 
fat (and calorie) absorption (11). If that is the case, there may have 
been no or little formula group difference in actual caloric absorp-
tion, consistent with the similar growth rates observed. It is chal-
lenging, and possibly misleading, to attribute an observed outcome 
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See ‘‘Effects of a Novel High-Quality Protein Infant For-
mula on Energetic Efficiency and Tolerance: A Randomized 
Trial’’ by Kuehn et al on page 521.
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of interest to a single difference in the diet, when there are multiple 
differences in the diets compared.

As required, the authors were careful to report apparent con-
flicts of interest relative to the study sponsor. A recent American 
Academy of Pediatrics Policy Statement addresses challenges related 
to research studies sponsored by industry (12). Such sponsorship 
can further complicate the well-recognized difficulties investigators 
face when conducting and accurately reporting dietary studies (13). 
As well recognized, the reporting of dietary studies needs to reflect 
the best scientific judgment and interpretation of the data that is 
critically reviewed in the context of the risk of bias.

Acknowledgments: Thanks to Susan S. Baker for her help-
ful proofreading, comments, and suggestions.
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