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Protein and Premature Babies
The survival rate for premature babies has improved
tremendously in Great Britain over the last two decades, but
it varies considerably between one centre and another. One
of several possible reasons for that may be differences in the
choice of feeds, and another may be differences in the
incidence of infection. A recent leading article in these
columns' discussed the advantages of early over delayed
feeding for babies of low birth weight.
More than 20 years ago Grover Powers,2 of New Haven,

U.S.A., writing on the basis of 20 years' experience of the
feeding of premature babies, declared that " the evidence is
against the ideal food for these infants being human milk."
A year previously H. H. Gordon, S. Z. Levine, and H.
McNamara' had shown in their oft-quoted paper that
premature babies weighing less than 1,600 g. at birth gained
weight more and retained more nitrogen on skimmed milk
than on breast milk. The skimmed milk contained more
protein than human milk, and they suggested that some of
the extra gain in weight might be the result of fluid retention
from the higher ash content of the skimmed milk. B. M.
Kagan and colleagues, in Chicago,4 showed that skimmed
milk resulted in a faster weight gain than "isocaloric "
amounts of human milk-probably because of water reten-
tion from the increased ash content of the skimmed milk
and the relative inability of the kidney of the premature baby
to excrete the increased solute load.

S. G. Babson and colleagues' fed 29 premature babies
weighing 920 to 1,510 g. on four isocaloric formulas differing
in ash content and in protein. They concluded that increase
in weight on a high-protein diet may be due merely to fluid
retention as a result of the high ash, and that increase in
body length is a better measure of growth; they recorded
the crown-heel length and the length of the tibia as shown
by radiographs. L. A. Barness and colleagues6 fed one group
of premature babies on 1-5% protein and another on 441%;
the latter group had higher serum proteins and higher blood-
urea nitrogen, with a higher stool pH and a more rapid weight
gain. S. E. Snyderman and colleagues7 studied the clinical
course of two groups of infants. Fifteen weighing 1,200-
2,011 g. were fed on a low-protein feed containing 2 g. of
protein per kg. body weight per day, and 11 weighing 1,330-
1,730 g. at birth received a high-protein feed of 9 g. per kg.
per day. Weight gains in both groups were similar, but two
infants on the high-protein diet developed oedema. Those
on high protein retained more nitrogen, with a concomitant
increase in body weight, and the writers suggested that this
must imply some alteration in body composition. They
suggested that there was at least some indication that the
protein requirement is close to 2 g. of protein per kg. body
weight per day. Mary Crosse and her colleagues8 tried five

different feeds on 152 babies weighing less than 4 lb. (1,800
g.) at birth-human milk with hydrolysed casein, human milk
without it, dilute evaporated (low-protein) milk, half-skimmed
(high-protein) milk, and high-protein cow's milk with the
addition of hydrolysed casein. They found that the quickest
weight gain resulted from the half-skimmed high-protein
milk, with human milk a close second.

Unfortunately the conclusions that may be drawn from
these papers are doubtful because they do not distinguish
truly premature babies from babies who are small for dates.
The needs of the truly premature baby may be different from
those of the more mature baby who is small in relation to the
duration of gestation.

Comparisons of the virtues of different feeds for infants
are extraordinarily difficult. Groups of babies have to be
matched for birth weight, duration of gestation, sex (because
of the higher mortality in boys), and ideally for the causes
of the low birth weight. Then comes the problem of deciding
the choice of suitable criteria to enable valid comparisons to
be made. They will include weight gain, increase in length,
morbidity, and mortality. Weight gain is not a good measure
for there is certainly no evidence that the more rapid the weight
gain the healthier is the baby. As for morbidity, W. B.
Omans and colleagues9 fed 277 premature infants on various
milk formulas and found that those fed on less than 2 5 g.
of protein per kg. body weight per day gained poorly, while
those given over 8 g. of protein per kg. per day grew less
well. The level of blood urea nitrogen remained raised for as
long as six months in those given over 5 g. of protein per kg.
per day, regardless of the birth weight. H. I. Goldman and
colleagues"0 divided 304 infants with a birth weight below
3,000 g. into two groups, one being given 3-0 to 3-6 g. of
protein per kg. body weight per day and the other 6 0 to
7 2 g. The high-protein group had more fever, lethargy, and
poor feeding than the lower-protein group. Sixteen infants
on the high-protein diet had a temperature of over 1010 F.
(38.30 C.) as compared with three in the low-protein group;
46 in the high-protein group had a temperature of over
1000 F. (37.80 C.) as compared with 22 in the low-protein
group; both differences were highly significant. The differ-
ences in weight gain were small.
We still do not know the best feed for premature babies.

Most of them thrive on a skimmed milk. Some of the
smallest may do better on a skimmed milk than on breast
milk. It certainly seems that a milk unusually low or
unusually high in protein is undesirable.
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R.C. Path.
Six years after its foundation in 1963 the College of Patholo-
gists has been honoured by permission to include the title
"Royal" in its name. No one doubts the College fully
deserves this status ; perhaps because of its late date of birth,
it seemed to reach maturity overnight. Within two years its
membership was over 2,000, and its decision to include non-
medical pathologists among those eligible for admission
showed a welcome appreciation of reality.

Once mature, a wine is ready for drinking. The Royal
College of Pathologists is certainly able to stand comparison
with the older vintages. We wish it well for the future.
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