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The National Institute of Child Health and
Human Development and Phenylketonuria

Duane Alexander, MD

ABSTRACT. The National Institute of Child Health
and Human Development (NICHD) was established
shortly after the Guthrie test for screening newborn in-
fants for phenylketonuria (PKU) was introduced. The
NICHD supported the study demonstrating the long-
term efficacy of screening and a low-phenylalanine diet
in preventing mental retardation. With the identification
of the adverse impact on fetal development of high in-
trauterine phenylalanine exposure from a mother with
PKU, the NICHD organized and supported the study
reported here, demonstrating the protective effect of phe-
nylalanine restriction of the mother’s diet during preg-
nancy. The study provides clear guidance for the man-
agement of pregnancy in women with PKU. Pediatrics
2003;112:1514–1515; phenylketonuria, PKU, NICHD, new-
born screening, mental retardation, maternal PKU.
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The histories of phenylketonuria (PKU) and of
the National Institute of Child Health and Hu-
man Development (NICHD) are remarkably

intertwined. It can easily be argued that the demon-
stration in the late 1950s that a genetic metabolic
cause of severe mental retardation, PKU, could be
prevented by a combination of screening newborn
infants for elevated phenylalanine levels using the
Guthrie test and treatment of affected infants with a
phenylalanine-restricted diet created great excite-
ment in the field of mental retardation, a field that
had been starved for success. The optimistic view
was that if we can succeed with PKU, then there
must be other PKU-like conditions for which similar
success could be achieved, if only we could do the
research needed to discover them. This was one of
the strongest arguments used by Dr Robert E. Cooke
and Eunice Kennedy Shriver in championing estab-
lishment of a new institute at the National Institutes
of Health to conduct, promote, and fund such re-
search. These efforts culminated in the passage of
legislation by Congress in October 1962 establishing
the NICHD.

Among the early research activities supported by
this new institute was a follow-up study of children
whose PKU was diagnosed by newborn screening

and treated with a phenylalanine-restricted diet from
the first weeks of life. This study showed that the
intelligence and developmental courses of the
treated children at age 7 were not significantly dif-
ferent from those of their unaffected siblings,
strengthening the case for newborn screening. As a
result of this research, every state soon required
screening all newborns for PKU. This resulted in
identification of approximately 250 children with
PKU each year in the United States who, with treat-
ment, were prevented from developing mental retar-
dation and grew up to be normally functioning
adults, rather than having severe retardation and
usually being shunted off to residential institutions
for care.

Although mental retardation and developmental
disability research blossomed on many fronts as the
funding from the new NICHD supported a wide
range of activities, the excitement regarding PKU
and newborn screening was soon dampened by 2
factors. First, although many disorders became iden-
tifiable by a variety of newborn screening tech-
niques, only one—congenital hypothyroidism—was
easy enough to identify economically and had a suf-
ficiently effective treatment—thyroxine—to justify
this approach so that every state mandated screening
all newborns for it as was done with PKU. A scat-
tering of other conditions—galactosemia, urea cycle
disorders, and congenital adrenal hyperplasia, for
example—were screened for by some state pro-
grams, but the dream of preventing many mental
retardation syndromes by the PKU approach re-
mains unrealized.

The second factor and the focus of this document
was the discovery of maternal PKU. When treated
girls with PKU reached adulthood, no longer con-
suming a phenylalanine-restricted diet, and began to
marry and have children rather than not reproduce
as in earlier times, it became apparent that their
children were not normal. They had a variety of
congenital anomalies, most significantly heart de-
fects, but most important, nearly all had some degree
of mental retardation. The high phenylalanine levels
to which the developing fetus was exposed appar-
ently were toxic and teratogenic. The stark realiza-
tion quickly hit: unless some effective intervention
could be developed, if each woman with PKU had an
average of 2 children, then in 1 generation we would
have as much mental retardation as a result of PKU
as we had before the screening and treatment pro-
grams were developed.
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Reenter NICHD to the scene. The institute, under
the leadership of Felix de la Cruz, chief of the Mental
Retardation and Developmental Disabilities Branch,
brought together leading experts in the field to dis-
cuss how to approach the problem. It was quickly
agreed that the most promising approach was rein-
stitution of a phenylalanine-restricted diet to reduce
fetal phenylalanine exposure during pregnancy, but
there were many questions. Would it work at all?
How soon did the diet need to be started? What level
of control needed to be achieved? Would women be
willing to tolerate the diet in the interest of having a
healthy infant?

Working together, a protocol was developed, con-
tracts were awarded, and the study began. It took
longer than anyone anticipated (it is the longest-term

study that the institute has ever funded and 1 of the
most expensive), but the results are now complete
and demonstrate both success and the factors that
enhance its likelihood. This supplement provides a
comprehensive report on the various aspects of the
study.

With the completion of the Maternal PKU Study,
what remains is putting into practice what has
been learned with enormous toil and considerable
expense. It is hoped that this supplement will in-
crease awareness of this problem among physicians
and other health care providers and the availability
of an effective treatment and help to ensure that
all women with PKU know of their risk and how
they can still have healthy children with timely in-
tervention.
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