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INTRODUCTION

"Life {s lengthened, its existence randersd lass painful
and wmore hopeful and its silzents so such reduced by what
has already been sccomplished, that — given what is =
vantsd in tise and in fraedon of resesarch — thers sees to
be scarcely any limits to the good ve may predict for
future genarstions.”

J. Russel Reynolds
The Lancet, 2:650, October 1, 1887

This teport from the Pregnancy and Perinatology Branch (PPB) coincides with
twe {mportant historical events: The Centennial of the National Institutes of
Realth (NIH) sand the soon to be celebrated 25¢th Anniversary of the National
Institute of Child Realth snd Fusan Development (NICHD). fublic law 87-328
(October 17, 1962) suthorized the estadlishmant of "an Institute for the
conduct and support of vesearch and training relating to maternal health,
child health and husman davelopsent, including research and training in the
special health prodleas and requiresents of mothers and children, aod in the
basic sciences r.lating to the processes of humsn growth and development,
ineluding prenstal developmwent.” Since then ressarch and trailning in the
areas of pregoancy, fatal development and neonstal medicine have bdeen
supported by various Branches within the fastitute. Although the Institute'’s
first orgacizationsl chart did not identify a specific Branch on pregnancy and
perinatology, 89 grants awarded at the first two NICHD Council mestings
(November 1963 and March 1964) addressed questions that today would have been
assigned to the PP Branch.

The Pragnasncy snd Perinatology Branch vas established in Deceabder 1984 as part
of tha Center for Ressarch for Mothers and Childrem. The Brasch assunes
primary responsibility for research sised at imsproving outcoms of pregnancy
and the neonatal period. Other components of the Institute also support
resesrch relevant to this gosl. Communicstion between prograas vithin and
outside of the NICHD leads to coordinated approsches in some areas and to the
consolidation of efforts towards the solution of mulrifacsted probless.
Within NICHD this sctivity is facilitated by the close interaction of the five
Sranches groupsd under the umbralls of the Canter for Resmarch for Mothers and
Children (CRMC) (Yigure 1).

The pravious rsport to Council tock place in September 1984, This report will
attempt to Prasent an overview of rescarch and training sctiviti{es end
accomplishzents in maternal and infant health snd summarize plans for the
future,

A
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PROGRAM OVERVIEW

~As with all scicnces, the advances in sedicine have been
by means of discoveries, iaprovements, sand sdded facts
which have marked epochs in its history. In medicine, as
in other sciences, there sre still many worlds to be
conquerad, many mines to be explored, and many virgia
£4elds to be turned up and cultivated.”

Madicine in 1936 (a 50-~year projesction)
JAMA, July 31, 1386

Activities of the Branech are organized around six maternal-infant eaphasis
aress, vwhich complesent each other and must be vieved as a couprehansive
approach to ru_urch during the pre~, peri- and postnatal periods. These are:

(1) Righ-Risk Pregnancies: Over tha last 20 years significant progress has
octurred in matsrnal survival and wall-being which has surpassed improvements
in fetal outcome. Resesrch efforts on high-risk pragnancy are dirscted
tovards the closure of this gap while continuing studies in both normal and
absorsal pregnanclies.

(2) Petal Pathophysiology: Studies in faetal pathophysiology sra examining
the factors influencing normal and sbnormal embryonic development. Efforts
focus on normal and abnormal development at the molecular, tissue, and organ
levels. Eaphasis is placed on studies facilitating the assessment of fetal
scatus to provide meaningful antenatal diagnosis. Another area of special
{nterest exanines the mechanisns responsidle for intrsuterine growth
retardation and its consequent increased morbidity and mortality.

(3) Prematurs Birth and Lsbor: Premature labor and birth is a =sjor cause of
nsonatal sortality and morbidity. Two~thirds of all (nfant sortality occurs
soong infants weighing 2,500 grans or less at bdizth, Purtherucrs, the
nation's high prematurity rate is responsidle for our relatively high

i1afant mortality comparsd to other countries. Consequently, thisg program
supports studies of the normal onset of labor, the reasons for premature
lsbor, and how presature lsbor might de stopped without detrimental effects.

(4) Disorders of the Newborn: Disorders of the newborn are responsidle for
approximately three-fourths of the infant deaths in the Unitsd States, and
produce long-ters disability for many individuals vho sre sffected dy them and
survive. Rasearch difected towards reducing the impact of these disorders
{ncludes studies of matarnal heslth problems that affect the status of the
{nfant, adaptation of the nevborn infant to its environment, and problems in
the early weeks of life that influence subsequent development and behavior,

() The Sudden Infant Death Syndrome (SIDS): The NICHD has asds particular
efforts to encoursge rvesearch on SIDS sinecs 1974. Research has damonstrated
that the SIDS infsnt no longer can be viewed as having been perfectly heslthy
prior to death, but rsther is believed to have had developmental
aboorzalizies. Current Tesesrch efforts are directed towvards identifying the
cause or causes of these abnormalities in postnatsl development.

SEST COPY AVAILABLE
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(6) Acquired lmmune Deficiency Syndrome (AIDS): The incressing numbder of
vomen and infants infected by human immunodeficiency virue (HIV) call for
research 20 understand tha magnitude of the problem and to deteruine the
efficacy of potantial therapeutic spproaches.

The Btanch uses a nuaber of machanisss for the support of researcW. During
PY'86, it svarded a total of 236 grants and contracts ascunting to
approxisately 32.4 sillion dollars (Table 1). As shovn in Pigure 2, thesa
funds vere distriduted among the six probles areas as follows: high-risk
pregnancy (32 percent), fetal pathophysiology (29 percsnt), presature labor
and birth (15 percent), disorders of the newborm (21 percent), and the sudden
infant death syndroma (3 percent), Matarnal and child AIDS research is now
being organized. Progras holdings (comparing FY'80, FY'83, and FY'86) for
each ares are shown in Figure 2, and comparisons of support sachanisazs ares
depicted in Pigure 3. Tha apparent decreass of direct SIDS support 1is
compensated for by an {ncrease in the aress of fetal pathophysiology and
disorders of the mevborn. Rssearch in thesa two components of the portfolio
is of importsnce to the overall understanding of sudden infant death,

As seen in Figura &, grants end contracts are awvarded to lnvestigators {n beth
clinicsl (67 parcant) and nonclinical or basic science (33 percent)
departments. Analysis of svards to clinical departments shows the following
distridbution (Figure 5): obstetrics snd gynecology, 29 percent, pediatrics,
28 percent, snd other clinical departsents, 10 percent. The overall
distribution of Principal Investigators shows s higher sumber of M.D.'s than
Ph.D.'s (M.D. degree, 54 parcent, Ph.D. degres, 37 percant, and non-doctorats
degree, & parcent). The noa-doctorate degress correspond to ianvestigators
avarded a szall business innovative research grant., An analysis of the
distribution dy geader, degree, and departaent shows that 83 percent of the
principal investigators are male and 17 percent are fesale. These nuzbers
resain similar to those tabulated for FY 1983. Yurther analysis of the
Principal lnvestigators distridution by department is presented in Figurs 6.
Actual sumbers and funds are showa La Tsdle 2.

RESEARCR TRAINING

“Should the millenisl dsy come when everyone vho elects Co
study medicine must go through a thorough preliminary
courss of training for 4t, it is to the e&xperimental
sciences that wve sust look for the foundation upon which
to build & thotoughly competent physician.”

Sciantific Fducation for Medicine
JAMA, January 9, 1886

Research training continues to be provided through two types of grants:
Individual Postdoctoral Fellowshipe (F32s, F3ls, F34s) and Institutional
Research Training Grants (T32s). In 1986, thirteen T32s were active,
supporting S0 scientists (2 predoctoral, 48 postdoctoral), a sajority in
Departoents of Pedfatrics (9), 3 located in Departuents of Cbstetrics, and |
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in s son=clinical Department (Table 4). Three Years ago, it vas noted that a
forty-three percent decline in {ndividual fallowships (FI2s) had occurred
since 1980, Table 3 shows that a thirty-seven percent increase over 1983 is
recorded for 1986, dut these fluctuations 4involve only three to five
{ndividuals due to the modest number of P32s avarded. -

The Branch also supported 17 Ressarch Career Progranms in PFY'86. Although some
Special Emphasis Research Career Awards (KO; or SERCAs) are still being
supported, this type of sward has been discontinued. The KOy (Research Career
Developuent Award) and KOg (Clinical Investigstor Award) continue to be
supported and 12 awards sre active. A new award, the Xj; (Physician Scientist
Awvard) teceived a8 good response from potential applicants and two are
currently funded. The K04 fostars the development of Young scientists with
outstanding research potential for careers of independent research in the
sciences related to health, The KOg provides the opportunity for promising
clinically trained ind{viduals with demonstrsted aptitude for rassearch 2o
develop into independent diomedical invescigators in saveral clinical areas
relevant to matarnal and child health, Tinally, the K;; encourages
individuals vith clinicel training to develop research skills in a fundamentsl
science and become independent {nvestigators.

An innovative cooparative agreenent has deen awvarded recently to tha
Association of Madical School Pediatric Department Chairman (AMSPDC) to
support a Pediattic Physician Scientist Program. The prograa involves five
yaars of training; tvo years of bdasic research training funded Dy NICHD and/or
othar private agencies and thre: years funded dy the sponsoring {nstitution in
s junlor faculty position with guarsnteed saventy-five parcent free time for
research under an identified preceptor., The program i3 administered dy a Task
Forcs reprasenting the AMSPDC, NICHD, snd participating private agenclas.
Selaction of spplicants and designation of sppropriste training laboratories
is being carried out by specific subcoumittees. The f{irst mesting for the
selection of spplicants took place in March 1987 and the second group of
spplicants ware intervieved st the time of the American Pediatric Society/
Sociaty for Pediatric Resesrch (APS/SPR) meeting in April 1987.

RESEARCH GRANTS HIGHLICHTS

HICR=-RISK PRECNANCY

“The past year has besn productive of a large number of
papers, many of which rapresent honest, earnest, and abdle
investigation « . . « » o in Obstetric Medicine.”

The Annus Medicus 1887
Lsncet, 2:1319, Decesder 3!, 1887

Maternal physiologic adaptations during pregnancy continue to sttxact
investigator intersst. For example, although csrdiac output incresases
significantly during mid-pregnancy, it falls to prepregnant levels &(n lite
gestation {n the human. Investigators in one program project sought to
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discover whether stroke volume (amount of dlcod ejected from the hesrt per
contraciion) was dacreased in the late pregnancy because of inadequate venous
raturn to the heart, or alternatively, by readuced ventricular funecticn.
Observations of cardiac output, heart rats, and stroke volume obtained by
fiapedance cardiography were studied for all three trimesters and postpartunm,
at rest, during and following bicycle exercise. Results indicated that heart
contractility vas not different in late pregnancy comparesd to postpartus
values. Thus, limitations of cardiac filling appear to de iaportant
physiologically in late pregnancy. Accordingly, the investigators sre
pursuing vhethar venous return s ismspaired by sechanical obstruction of venous
flov Dy the enlarged uterus, by changes {n venous tone, or both.

Hypertsosion induced by pregnancy is associated vith elevated maternal and
fetal mordidity and mortality., Unfortunately, effective and rational theras;~
has bdsen elusive because tha physiological changes occurring in this condiiica
are inadequately understood. Currently, consideradle research on this problenm
is focused on altersd prostaglandin metadoliss. In pregnant sheep, for
exasple, once investigator has found that infusions of prostaglandin E- produce
incressed sympathetic vasomotor stimulation, hypartensiocn, and increased
uteroplacental bdlood flow. Thus, this finding may represent a nev aninmal
sodel vhich can b used to study the effects of sympsthetic-mediasted
hypertanaion ip pregrancy. The sane {avestigator has also studied the ability
of another prostaglandia (I5) to lover blood pressure in animals rendered
hypertensive during pregnancy dy unilateral renal artery occlusfion. Be found
that PGl reduces dlood pressure in this model, bdut not uterins vascular
resistance, resulting {n a significant decreasa {n uteroplacentsl blood flow
and a fall in fetal oxygenation. These results ars timely becauss some
clinical investigators have suggested that pregnancy~induced hypertensfon in
humsns is dus to reduced prostacyclin (PGIy) production and therefore could de
treated witl, PGIy or a PGI; analog. BHowever, this animsl study suggests that
administretion of prostacyclin to treat gestational hypertension asy entsil
significact risk to the fatus,

An escisated 16 million Americans are affected with gallstones. The
pravalence s higher {n vomen than men, and higher in vomen with greater
numbers of pragnancies. The pravalence s also higher in wvomen receiving oral
contraceptives or postmencpaussl estrogen replacement. An uynusual type of
jaundice {n pregnancy occurs because of poor bile excration in certain women
vho ars extrenely sensitive to sstrogens, during pregnancy and during oral
contraceptive use. Istrogens also have an inhiditory effect on drug
elinination by the liver, One investigator seeks to understsnd the sechanisns
vhersby estrogen exerts such affects by a series of snimal and cellular
studies. She has already demonstrated iz ths rat nodel that specific
setabolices of the significant estrogens——tha D-riug glucuronide conjugates—
are potent inhiditors of dile flow. Purther studies are designed to elucidate
how the toxic estrogen metabolites may alter (1) uptake of bile acids by liver
cuils, (2) metabolism of bile scids, and (3) excretion of dils acids. Such
studies have direct applicadility to the issue of the rationsl use of
therapautic drugs, and of drug toxicity, in pregnancy. In addition, better
understanding of gallstone formation in pregnancy may lead to opportunities
for their prevention.
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1t is aestablished that maternal smoking causes fetal grovth retardation and
incressas the risk of pregnancy complications. Sovaver, the mechanisus by
which these sffects ars produced have eluded resssrchars. It 48 known that
cadaiun is one of the toxic agents in clgaretts ssoke, snd animal studies have
suggested that fetal growth can be retarded by cadmius. It s also known that
cadmius accumulates in certain organs (such as the kidney, liver,-and
placenta) and that this phenomenon is asscciated with an sceumulation of zinc
as well. It 1s also known thst the zinc nutritional status of pregnant women
1 often marginsl. PFrom these reports, one investigator developed &
hypothesis that there is s sequestration of zinc in the placenta of pregnant
women who smoke, with resulting rfetal einc deficlency, and {n turm, {opaired
fetal growth and development. Data from 200 patients have confirmed
significanc, positive correslations detween maternal ssoking (as documented Ddy
thiocyanate levels) and levels of eadmium in whola blood and plicenta, and in
g2inc levels in placenta. Infonts of smoking mothars had decressed zinec levels
{n vad dlood cells and were of lower birth weight. Thers vas no difference in
dietary zinc {ntaks betveen smsokaers snd non-ssokers. These results support
the hypothesis of & cadaium-zinc interaction in pragnant women vho smoke. The
{nvestigator iz designing a study to see 1¢ ginc supplementation in smokars
during pregnancy can ilaprove the placental transfer of zinc to the fetus and
theredy incrsase birth weight,

FETAL PATHOPRYSIOLOGY

“May {t not ds that the tventieth century vill witness,
ssong other good things, a wonderful exteansion and
development of bdeneficent Antenatal Therapeutics.”

Ballantyne, John W,
Magual of Antenstal Pathology and Hygiene -~ The Fetus
W. Wood, New York, 1902

Progesterone and estrogen (estradiol) arc essential to the maintenance of
pregnancy in many species and corticol of fatal adrenal origin i{s essential to
fetal maturation, especially of the lungs. Although the actions of these
hormones ars vesscnably definad, factors regulating thelr production dy the
fetoplacental unit sre poorly undetstood. Thus, a ressarch project is
studying the regulation of hormons metabolism in the babdoon, whoss
endocrinology is similar to the human. These investigators have found that
placantal production of progesterone is dependent on estrogen, a#nd their
report vas the first to document that another andogenous hormone modulates
progestarone production in aid~ and late primate pregnancy. Further, this
group has found that the fetus is lmportant in placental progesterons
production. Such a role for the fatus was suggested b7 experiments in which
taboon fetecteony (removal of the fetus, but not the placenta) rasulted in loss
of estrogen formstion and & marked decline in maternal progesterone. After
fetecvony, the placanta vas shown to ressin intact functionzlly. This
research group Plans to examine vhether estrogen regulates placental
progestarons production in vivo by enhancing formation or by reducing
cstabolism of progesterone. Also, & culture systes of daboon placental cells

10
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vill be used to study numerous potential regulation factors for their effects
on progesterone production Dy the cultured cells. It is expected that

insights gained with the in vitro systes can ba used to design additional in
vivo experiments in badoons. -

Another resesrch tesa {s embarked on the elucidation of the sechanism
responsible for the esrly increase i{n serun T4 during the transition {rom
fetal to neonstal life. Their study with acutely thyroidectomized newborn
lambs has shown that the thyroid gland {s the sajor sourcs of Ty 4in the
insediate nevbora period.

Petal growth factors are bdeing studied for their role in normal growth, as
wvall as i1 adnormal conditions. One investigator has found that somstomedins
appear to act at or nesr their sites of cellular synthesis, that s, 1in
so-called autocrine or paractine msnner. This viev {s based on experizents
vhich show that tissus lavels of sonatomedin C-insulin-iiks growth factor I
(Sa=C/IGF=I) in rat fetus rise defore dlood concentrations riss in response to
growth hormons administration. Such insight vas precsded dy L{mprovements in
sssay tachniques, by the same iuvestigator, which permitted reliable assays of
lov tissue concentrations of Sm~C/IGPF-I in the small smcunts of tissue
availadble from the fetus. By using in situ hybridization histocheaistry, an
investigator detsruined that somatomsdin messenger RNAs wers localized in
connective tissues or cells of mesenchymal origin in sany organs and tissues
from human fetuses (16 to 20 veeks gestation). This finding facilitalas the
understanding of fetal growth as thess cells, deing widely distributed snd
anztomicslly intagrated into tissues and organs, sre ideally located for
production of somatomadins which may exert pariacrine effscts on nearby target
cells. In an animal sodel of intra-~uterine growth ratardation produced by
uterine asrtery ligation io pregnant rats, serum, lung, and liver
concantrations of Ss=C/IGF-I correlasted very well with ths degree of growth
retardstion. This and othar experiments suggest the prodadle strong influance
of nutrition on somatomedins. Other studies will actempt to clarify which
tissues produce sonatomadins and when they are generated in the fetus and
cevborn.

Postnatal growth of lung pareachyma in csts was shown to depend on respiratory
suscle sctivity, A further stap tovard understanding the responsidle
sechaniss {s the desonstrstion that stress forces {(pulmonary discending
pressure) regulate postnatal cell proliferation in lung parenchyms through the
mitogenic sctivicy of somatomedin. Somatomedins ere insulin-like peptide
groveth factors whose concsntration i{n poscnatal serum are growth hormone
dependent, Somstovmedins were found in most human fetsl tissues at
aidtrimester, locslized in specific cslls.

Other studies aTe exanining the relationsulp between growth patterns and
oxygen availability using chick embryos. Pravious work has shown that those
exposed briefly to 60% 09 weighed significsntly more thsn control esbryos
maintained in alr (normoxic = 21T 04) snd that they exhibited & stimulation of
setabolism. Current studies demonstrata that limiration of oxygen
availabilicy by exposurs to 13% Q7 retards embryonic grovth and metabolisz.
Therefore, growth and mefabolisa of the normoxic chick embryo late in
development are limited by oxygen svailability.

11
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Understsnding the pattern of physiciogical msturation in utero and the
sdjustaents needed to adapt to extrauteripe life {s basic to facilitate the
developaent of diagnocstic and therapeutic approachas to fetal and neonatal
prodless. A research tesas {3 exanining the perinatal development of renal
function and metsdolism in sheep. In the fetus, the Tesponse observed to ascute
decresse in oxygenation vas a sarked diminution in srterial oxygsd tension and
content without & change in renal dlood flow, Oxygen delivery decreased markedly
vhile ranal oxygen extraction increased and oxygen consumption decreased
proportionally to oxygen availadility, These findings indicste that renal oxygen
consunption in the fetus is sensitive to the rsts of oxygen delivery rather than
to blood flow or arterial oxygen content. 7The transition to extrsuterine life
vas accompanied by an increase in both renal function and mecabolic rate.

Pulsonary surfactant deficiency has been clesrly recognized as responsible for
the respiratory distress syndrome in the newborn. The synthesis of the
surfactant phospholipids and lung maturation in utero h¢ e been extensively
studied. Corticosteroids are thought to be one of the ssjor triggering horzones
for the onset of surfactant maturation. An investigator is studying the effect
of various hormones on lung phosphelipid diosynthesis and has shown that
dexsmethascne (s steroid) stimulates fatty acid synthesis in fetal lung and that
both the noraal developmental incrsase and the dexazethssone-induced incraase are
prevented by tri-fodothyronine (T3). Thus, although dexamethasone and T3 have
soms coamon effects in the fetal lung they also have opposing effscts.

Ongoing studies in the pregnant eve ars assessing the Tole of hepatic glycogen
setabolism {n fetal and maternal glucose honecetasis during s prolonged fast. It
vas shown that duting fssting, the pregnant eve depletes her hepatic glycogen
stores in associstion with s reduction in glycogen catabolizing enzyme activirey.
In contrast, the fetus does tot consume its glycogen reserves during hypoglyceaia
(sssociated wvith maternal fssting), possidly preserving these stores for
postnatal use.

PRETERM LABOR AND BIRTH

It 1s doudtful, however, if any 12 hours after birth are
just so full of poesidilities, physiological snd
patholcgical, ss {s the tise during which the fetus is
passing through the saternal csnals . . . Birth, it pust be
resenbersd, does not sark & beginning, but a stage in life's
progress . . "

3sllantyne, John W,
Manusl of Antenatal Pathology and Hygiene - The Petus
W, Wood, New York, 1902

It {s likely that prostaglandins (PG) play an importsnt role in human
parturition, because prostsglandins: (1) increase strikingly im concentration
during labor in smniotic £luid snd maternal blood; (2) sre synthesf{zed by
placental and utarine tissues; (3) can act to induce labor {n women st any stage
cf gestation.
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Also, inhloftion of PG synthesis during pregnancy causes a delay {n the onset
of labor. Prostaglandins are mstabolic products cof arachidonic acid (AA) by
the cyclooxygenase pathvay. Another AA pathway, via lipoxygenase, leads to
metabolic products which eppear to have a poteantial role {n utefo-placental
perfusion and in contractile activity of the utarus. These products are the
HETEs (hydroperoxy=dico-hydroxy-eicostetrancic scids). The lipoxyRenase and
cyclooxygenass pathvays seem to interact with one another. PFor exasple, the
HETEs inhihit prostacyclin (PGI) biosynthesis and hancec, their sbnormal
intrsuterine production may de important in tha pathogenasis of
pregnancy-induced hypertension, which s a condition associated with reduced
PGI formation. Prelimsinnry svidence also suggests a metabolic shift near ters
by human amnion cells awvay from the lipoxygenase and towards the
cyclooxygenase pathuways, tharedy enhancing the formation of prostaglsandins
which are known to produce labor. Rasearch is now focusing on factors that
caa Tegulace these various metabolic pathways. Iateriesukin 1 4s an
inflazmatory mediator that may be the machanisa wheredy intrauterine infection
results in preterz labor and bdfrth. In vitro studies have shown that
interleukin | can bde a stisulator of prostaglandin production.

Oxytruein s the most potent navural stisulacor of utarine contractions at
ters., Hovever, becauss of low systesic coacsntrstions of oxytoeia in :he
mother prior to labor, the hormons has been thought iaportanz only for the
later, “expulsaive® phase of labor. One {avestigator, using an animal model,
sought to understand why the pregnant uterus at term decomes sarkedly
sensitive to oxytocin., Be found an abrupt increase {n the oxytocin receptor
concentration in the uterine muscle. In his rat modal, there i3 a clear
correspondence between receptor number ard sensitivity. Although coaparable
experisents have not been possible 4n human uteri, 1t has deen found that
wousn who wera oot responsive fo oxytocin had relatively low oxytocin receptor
levels. Alternatively, women {n preters early labor had rsceptor levels in
the uterus that were equivalest to women in early labor at term. Thus, lador
may de ipitisted, 4{n part, Dy the up-regulation of exytocin receptors. Alss,
the work {lluscrates that ths endocrine status of an {ndividual csnnot
necessarily be deternined from circulating hormone lavels alone.

Another researcher has reported a close temporsl ralationship between the
oxytocin sensitivity chaage and & marked increase in prostaglandin (PGFj; )
production by the utarus {n the rat sodel. Suppression of in vivo PG
synthesis caused & reduction in both spontaneous uterine contrsctility and
oxytocin-induced contractions. Thus, prostaglsndins probably play a role in
sodulating the effect of oxytoein.

It has also been found that oxyzocin can stimulate prostaglandia production {n
decidus, the tissue lining thie placents and membranes, The prostaglandin nay
csuse uterine contractions directly, or potsntiste the oxytocic effect, or
even promote cervical dilatation., Thus, the complex {nter.ctions of the
systea for controlling utarine contractile activity are only beginning to be
understood. It has been difficult to unravel the respective roles in labe:
for some of tha controlling factors because it has not been possible
completely to deprive an animal model of one of the putstive factors, such as
oxytocin, Fovever, the sscond iavestigator cited above has also prepared a
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sumber of oxytocin antagoniasts, which are slight chemfcal modifications of the
natural molecule. These antagonists have the potentisl to occupy oxytocin
teceptors and prevent nstural oxytocin from reaching them and producing the
usual effects that are sssociated with the {nitlation and maintenance of
labor. Studies with such antagonists are in prograss.

DISORDERS CF THE NEWBORN

“Yumanity {s ready to bow at the footstool of science, and
bag, that the ratio between those who live and those who
die at the tender age be diminished and that they have
thrown around them the protecting care of medicine.”

W.D. Haggsrd, M.D.
JAMA, VII, 3, July 13, 1886

In 1984, NICHD launched s major special {nitiative: an eipanded research
program iz the prevention of low birth wveight. This important problea in
saternal and child health may be the consequence of intrauterine growth
retardation (IUGR), prematurs lsghor, or both., Most {nfants whose dirth
veights are betwaen 1,500-2,3500 grams survive and do fairly well, dut the very
low birth weight babies (VLEW = delow 1,500 grass) require long pectiods of
istensive cars and have high mortality and sorbdbidity. Postneonstal desths
(death between twenty-eight days and eleven months of 1{fe) declined from
100/1,000 1ive births at the turn of the century to 350/1,000 by 1950 and
3.78/1,000 live dirths ia 1984, 1In 1984, the infants below 2,500 graas, wh_ch
constituted 6.7 perceat of all births, contributed two-thirds of all deaths,
and the VL3W group, 1.15 percent of all births, accounted for half of neonatal
deaths, The decline in infant mortality rate since 1960 i{s due mainly to a
dacresss in neonatal mortality ({nfants dying between gero and twenty-saven
dsys of life), The task force on infant mortslity of the American Academy of
Pediatrics has stated that, “Although this decline {s gratifying and should
not be minimized, several factors point to the need for additional efforts:
continued dispsrities in the mortslity rates amsong the dlack and whice
populations; a recent sloving in the rate of decline in infant mortaliry: a
possibla recent iscrease in postneonatal wmortality; etc.”

In FY 1985, two nev Perinatal Zaphasis Research Canters (PERCs) focusing on
Instrauterine Growth Retardation wvers funded, Some of their accomplishments
are presented in the section on PERCs (page 19).

Other investigators are sddressing other {ssues of importance to the L3W
infants. The long~term influance on mortality and morbidity of low birth
weight is being analyzed in British Columbia where data exists oan 1.2 million
individusls born batveen 1946 and 1981, The investigstors are using record
linkage techniques updating dirth, mortality, and health f5les. In & first
step, they hsve defined birth weight by gestational age curves for the last
8~10 veeks of gestation. The curve s identical in most groups, but the ones
for EZast Indisns, Chinese, and Japanese fall bdelow the Caucasian-Native
Americen curve. Therefore, it appears that the differences i{n birthweight
between ethnic groups sre estabdblished asrly in gestation and sre unlikely to
be {nfluenced by nutritional or other factors occurring i{n the third
trimester,

14
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Caloric deprivation does reduce grovth rate in ;ustnatal animals, duc the
responsible mechanism has not been clarified. An interesting study exauined
two important parameters: cratss of protain syothesis snd degradation in
auscle tissues of suckling tata. Incressed protein degradation wes fourd to
play the major role under thesc exparimental conditions.

Studies have demonstrated in the past that non-nutritive sucking (NNS) during
gavags feeding improves weight gsin &n prcmature infants. Hovever, ocw data
obtained in a careful study where nutrient intske vas controlled shoved no
apparent effect of NNS on growth outcome iz very low birth weight infants.

“Watch for signs of resuscitation, nanely, improvement in
the color, i{a movements, in cardisc pulsaticn == Nevetl de
content until the child bresthes Tegularly, and sppears To
be continually isproving.,”

Pranecis Heasy Champneys
Aserican Journal of Madicine Scisnces, Jenuary 1886

S{gnificant advances have deen mads in the understanding of Respiratory
DistressSyndrome (RDS) and safe and efficacious, preventive «nd therspeutic
approaches are deing evaluated. The total NIH progras 4z shared by the Lung
Division of ths National Heart, Lung, snd Blood Inctiture, and the NICHD.

RDS is still a msjor health problem, cccurriang in fourteen to sixty percent of
prasature deliveries., Studies are progressing to define the molecular
sechanismzs involved in the biocsynthesis of surfactant is order to help in the
development of & rational approach to ths treatsent of RDS. A tesm of
tesearchers have denonstrated that the developmental incresase in surfactant
blosynthesis in the Type 1l cellr (s promoted by zhe incresse in intracellular
cytidine sonaphosphate and the declining availsbility of syo-inositol. An
interesting aspect of this resesrch (s tha role of platelst-sctivating factor
(PAF) in human fetal lung maturation. In an in vitro systsm, there vas a
reciprocal relationship detveen PAF and glycogen content as the lung tissue
astured., This finding suggests that PAF may sediate the onset of
glycogenolysis 4n fetal lung tissue, and glycogea degradation may serve as the
carhon and energy source for the increased synthesis of the phospholipids
needed for surfactant synthesis,

Somatomedin € (SaC or insulin-like growth factor 1) snd othar growth factors
{nfluence the growth and differentiation of the fetal lung. Data suggest that
a decline in SmC production by the fetal lung may be correlated with the
initiation of fetal lung Type II cell differentiation. Infants of diabetic
sothers are known to have & higher incidence of RDS., Praliminary studies
provide a possible explanation for this observation, i.e., fetal hyper-
{nsulinemia may cause the production of a surfactant deficient is the major
apoprotein.

-y
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Another investigator {s testing whether corticosteroids and thyroid hormones
hava functicual effects on the lung that can be relsted to change in the
perneability of epithelium gnd endotheliun, which would result in {mportant
functional changes in lung structure. Corticosteroid therapy vas showm to
have complex, contradictory effects on protein leak (PL), increasing PL froo
the varcular space to the lung interstitium and airwvay and decrsasing {t from
the alveolar epithelium to the interstitium and vascular space.

“The bacterial origin of disease is intimately connected
vith preventive medicine . . . . just swakening to tha
davn of a grest revolution in medicine, and in this
revolution bacteriology and preventive medicine will play
& msost important part,”

Medicine in 1936
JAMA, p. 127, July 31, 1886

The nevborn infant 1is susceptidle to many infections, A significant objective
in necnatology i{s to develop faproved sethods for thsir esrly disgrosis,
pravention, and trestment. Neonatsl infections have a vide clinical spectrun
ranging fros icapparent disesse to sepsis wvhich i{s rapidly progrecsive and
carries a significant mortality rats.

Group B streptococs! are a sajor cause of serious (nfectioans {n humsa newborn
infants. Studies are undervay towarcs tha {dentificacion of mothers and
infants at risk for Group D streptococcal (GBS) disesse. In an experimsental
model, it wvas shovn that the ratio of mean concentrations of cord to maternal
antidody to a specific GBS setotype incresses vith gestational age providing
an overall viev of the degree of placentsl pussage. Purther, studies with
newly developed ssnsitive quantitative sssays for antibodies are simed at
finding the critical protective lavel of antidoedy to any of tha serotypes to
G3S. This, {n tum, vill permit the evalustion of the efficacy of G3S
vaccines and the development of {mmune serum globdulin 1f, and vhen, active
immunization 1is not possidla,

Herpes simplex virus (HSV) 4nfection in the newborn results frowm exposure o
the virus in the maternal genftal tract during dalivery. In order to
detaraine if cultures in late gestation of women with a history of RSV
infection predict ssysptomstic shedding of the virus at delivery, 414 women
vere examined. 1In this carefully plsnned, multicenter study, it wvas
demonstrated that antepartum maternsal cultures do not predict the Iinfant's
risk of exposure to HSV at delivery. Purthermore, two treatments for neonates
vith RSV {nfection were evalusted in s double-dlind, controlled
investigstion., DPoth vidarabine and acyclovir produced no significant
laborstory or clinical adverse effscts, and doth wers found £o be equivalent
therapy in terms of neonatal mortality and morbidity. ,
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One of the members of the human herpes virus fanily, cytomegalovirus (QMV),
causes congenital and perinatal infections. DMisease occurs sore frequently
and is mors severs vith fetal infection and in presature infants with
transfusion - acquired infectiom. A study {nvolving 16,218 pregnant women
concluded that primary CMV infection during pregnancy posss & 30 to 40 percent
risk of intrauterine transaission and that adverse effects for thé infant are
more likely whea infection takes place during the f{rst half of gestatioum.
Congenital CMV {nfection, vhich occurs in adbout 1% of live dirths, is
asynptomatic in 902 of casss. Rearing iapsirment is observed in 152 of
asyaptomstic children and the resainder wure found not £o be at increased risk
of mental iapsiraent,

“Does our presant knowledge support the viev that
med{cines act during defiaite pertods; that is, can we
tely on & given dose of a drug influencing the orgsn in
which {t acts for the sames space of time in different
4ndividusls, or on the sace individual at different
tises?”

D. JO u.:h’ cho
§5§:1lh Medicsl Journal, November 28, 1885

Many medications are used in the traatment of sick infants. The extent of
drug uses 1o tvo neonatal intensive cars nurseries wvas docunentsd over a
period of seven yaars, showing that the median nuaber adainistered to patients
wvas six, snd that the use of some drugs has reaained coustant vhersas for
other drugs substantial changes wers observed, e.g§., decrassed use of some
antibiotics and digoxin and an increased use of sorphine and dopasine. Tvelve
percent of NICU patients received morphine; for older children the rate of use
varied vith age, and so did the {ndications for the drug. In addition, dats
suggest that the Toutine use of heparin in NICUs (to saintaia the patency of
vascular cathatars) is sssociated with & four~fold increase in the risk of
{atraventricular hemsorrhage. Concurrently, it has been documented that very
gick t{nfents are eaxposed to various pharmaceutical additives causing sarious
sod is some cases fatal resctions. This drug surveillance prograa {s
providing a needed overview of drug usage and affects in & vulnsrable and
iamsture population,

The cytochrome P=—é4S5O-dependent systen plays an {mportant role in the
blotransformstion of drugs. Ongoing studies are simed st understanding the
relationship between the ontogeny of the {isozymes of this system and
age-related changes in the getsbolisa of foraign coampounds. JYour isoryses
have alresdy been isolated during the perinacsl period asd plans are under way
to define diffsrences in the expression of mesbers of the P=450 gene family
vith sge and tissue, and in Tesponse to {nducing agents.

17
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The use of theophylline (T) is recomsended for the trestment of infants
presenting vith tdiopathic apnea of premsaturtity. The central effect of T (s
stimulazion of bdreaching and consequent saintenance of adequats artoial
oxygen concentration. In sdult hunans, T causes & decressse in carebral bdlood
flow. Studies of preterm infants before and aftsr T administration using
puclear msgnetic resonance (NMR) shoved that those vich apneic spells may
represent sore unstabls babies. *he state of drain tissue oxygenation can be
studied {n vivo with NMR spectroscopy. In an appropriste aninssl sodel,
continuously it vas shown that cortex oxygenation declined rapidly during
apnea and the NMR data suggest that bioensrgetic reserve is brain tissues is
14sited and csn de depleted quickly in the newbdorn.

An ongoing study is exanining various sspects of the metaboliss of steroids
and xenoblotics by the placenta. It has been showe previously in rodents that
exposure to polyaromstic compounds during pregnancy results in fetotoxicity
and that they cause altsrations 4n the activity of an important group of
oxidstive and reductive anzymes in the placenta. An appropriste steroid
hormone balance is needed not only for the maintenance of pregnancy, but also
to ensure fstal growth and survival. Ia studying Che blotransformation of
benzopyrens (3P), it wvas shown that the vascular labyrinth gone of placents is
the major site of inductions and 3P metabolisa., In addition, fetal rat liver
and its hesatopoietic cslls, following saternal pretreatzect at seventaen days
gestation, proved to be major sites of BP bdiosccivation and msy contridbute to
fatal toxicity.

The effsct of antiepileptic drugs sdainisteced to patients throughout
gestation is also bdaing studied. The main goal is to elucidats ths
teratogenic effect of these drugs versus tha teratogeaic effsct of the
seizures themselves. The drug to be examined is Valproic ascid in an epileptic
pon-husan primate model. Pharmacokinetics of the drug during pregnancy, as
well as parssecers of neonatal development and social deshavior, are deing
obzained and compared to normal pregnsnt sonkeys as controls.

SUDDEN INPANT DEATH SYNDROME (SIDS)

=ve sust dive deeper into the mysteries of Scilentific
Madicine and prepsre %o grapple with the destroyer that
claims so sany of earth's lictls ones”.,

w.D. Hasggard, M.D.
JAMA VII, 1, July 3, 1886

Although Dr. Haggard's statement d4d not address the SIDS probles but the
overall high mortality rate for children during the last century, his
proposition that causes and treataents sust be found through research is
equally applicable to todsy’s most csoumdn cause of death smong youngsters
between one sonth and one yesr of age. Indeed, every wask sore thsn 100
Azerican infants die of the sudden {nfant desth syndrome (SIDS). SIDS,
formerly cslled crid death, is defined ss the sudden desth of any infant vhich
cannot be explained by prior sedical history or postmortem exasination.
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Between 5,000 and 6,000 bdabies die of SIDS annually in the United States, but
SIDS occcurs in all countries, cultures, snd climates. Its incidence ctatce is
estimated at 1.5 to 2,0 per 1,000 live dirchs, Most SIDS infants die detween
the second and fourth month of life while sslesp. The initial theory of
accidental suffocation by a sleeping mother of by bedding was abandoned when
cesearch started looking into the prodlem. Current evidence suggests that
SIDS is not caused by choking or neglect and generally is oot contagious or
hersditary. Although the exact etiology of SIDS remains elusive, current
thinking attributes the ayndrome to & combination of subtle physiological
deficienciss in the infant.

With the sssignment to NICHD of prisary Tederal responsibility for research in
SIDS, & set of program objectives vas developed: to expand the base of
knowledge; to understasnd the causes and underlying sechanisss of the syndrome;
to tdeatify infants st risk for becoming victims; to explore prevantive
approsches; to -clarify the relationship betwean high=risk pregnancy, high-risk
infaney, and SIDS; and to elucidate the psychological iapact of a sudden and
unexpected infant death on parents, siblings, and the extended family,

!gideniologicnl Rasearch

The NICTD Cooperative Zpidemiological Study of SIDS Risk Factors compiled data
on 757 singleton SIDS cases and 1,514 singleton living iafants. Although the
Branch has not been dirsctly involvad t .} the ntudy (overseen by the
Biometry Branch of the Prevention Rasesrch Program), 8 Teview and update of
SIDS resaarch would not de compleis without presenting an overvisv of the
results. Analyses of this populstion indicats that 354 percsat of the SIDS
cases were black, although oanly 25 percent of the births in the study centers
vere black., The percentage of lov birth weight infants is increased among
cases almost four-fold over tandom control {nfants. Several saternal factors
wers significantly increased for SIDS cases compared to controls. Three
factors casociated with the highest SIDS risk were: (1) smoking during
pregnancy; (2) mother's age st first dirth less than 20 years; (3) mother's
education less than high school gradusts. Neither alcchol use during
pregnancy nor lov pre-pregnancy weight (<i10 1bs.) were associated with
increased SIDS risk. Pinal results have confirmed that DPT immunization is
not a significant factor in the occurrencs of SIDS. An umexpected intaresting
result of the analysis of breast- versus bottle~feeding and SIDS risk (after
sdjusting for several varisbles: mother's age, education, incove, snd
smoking) showed that thers vas a signiffcant association between the lack of
breastefeeding and SIDS. A special analysis on this same population
demonstrated that alsost &ll “spnea” in the newborn nursery occursad among
praterm infants and that there wers no diffarences in the rats detween SIDS
cssas and the birthweight and rsce-matched control infants, Move SIDS cases
experienced prenatal and postnatal growth retzrdation than control infants.

Curtently, & nev study is reviewing records from the National Collaborative
Perinatal Study which involved spproxizately 60,000 gravide and their
offspring. The plan is to exanine the cohort for risk factors: demographics,
physicsl features of the mother, history of last prior pregnancy, disease
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states, condition of pregnancy, lsbor, delivery, {ntrauterine growth, neonatal
dlagnosis, and other variables. Concurrently, they will carty out & case
control study whers each of the 125 known SIDS victias vill de compared to two
control groups: the first one will include eight controls per case satched on
risk factors known to be related to SIDS; the second one vill match non-SIDS
deaths with controls selected on similar criteris. 1t is expected thst a more
complate picture of the SIDS victinm vill de forthcoming, providing clues for
future studies.

Biomedical Resesrch

SIDS biomedicsl research includes studies involving both {nfants at risk and
SIDS victias, a8 vell as experimental sniaals whose early development is
sinilar to that {a humans.

AD ares of intense investigation by several research lesns addresses basic
physfiologic issues of the respiratory function in young infants. Premature
infants have an increased frequency of apnes episcdes and understanding their
csuse, effsct, and consequences will te helpful 4 clarifying thair possible
relationship to SIDS. A study exasined dreathing patterns in presature
{nfants vhich appear to de profoundly modulated by sleep stats, with a
shortening of expiratory duration during quiet and oot during active sleap.
This pattern may adversely affect gas exchangs {n these infaats which could be
partially csused dy immsturity ia the control and mechanics of tha rsspiratory
suscles. The intersction of central excitatory and {nhiditory i{nfluences on
the respiratory centers msy have isportars isplicstions for both premsatures
and nevborns with apnea and infants at risk for SIDS. Using an axparisental
animal, it vas shown that, during hypoxis, thers {5 an {ncreased pulmonary
excration of COj, euggesting that drainstem respiratory alkalosis (change in
the pi of tha brainstes envirooment) could be the csuss of hypoventilation in
nevborns under this condition. Preliainary measurements, carried out with a
novel and sophisticstsd technique, shoved thst pR of bdrainstem extracallular
£1uid does indeed increasss transiently, follovwed by s nild decreasa or
aeidosis. Other studias have exaained the effsct of postfeuding regurgitation
on the bresthing pattern of infants with histories of prolonged spnes. It vas
showvn that it was a significant predisposing factor for short and prolooged
aized or obstructive type of apnea. As other studies have failed to show this
associaticn, it is conjectured that spnes may occur only vhen gastric material
reaches specific recsptors prasent {n the upper sirway (larynmx). 1In
experimentsl aniasls, the stisulation of these receptors does cause spassz and
svalloving. It is speculsted that in infants some regurgitating episodis de
got cause apnes, ss the receptors say be protectsd by machsnisss such as
lsryngeal closure or coordinated swallowing. The latter vas obserwvrd iu
premature infants, vhere svallows Wers mors cozmon during episodes of apneas,
specifically of the mixed or obstructive lypes,

Nev sophisticsted techaiques arz being developed to study the role of
drainsten respiratory-re’ s:ed neurouns in modulating respirstory pattsrrs.,
These studies, carried out in adult cats, exanine the «ffact of various
stimuld applied to the unper airveys zmucosda. Soma common stimulus such as
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distilled vatar and smoke vars found to be insdequate as the recaptor units
sdaspted rapidly and failed to respond. The use of a stronger stizulus, a
small drush, produced a greater responss in individual units. This
prelininary finding is a nev and interesting approach to an isportant study.

Identify infants at riak for SIDS has besn an iaportant aim of rasesrch. The
question has deen raised as to whather the analysis of oscillatory patZerns in
respiration and heart rate can define these infants. It has deen shown that
oscillatory patterns 4o indeed underlie spnea and hypoventilatory events and
msy de more appropriate to exasine than just tabulating ths nuaber of spneas
or the percantage of time occupied by apneic episodes over the day. The
technique for these studies has deen tefined by detarmining the effect of a
face sask on dreathing patterns and apnes. Although the presence of a sask
changed the incidence of the rscognized patterns, it did not modify the
observed relationship detween patterns and spneas. Coded tapes of 24-hours
undocumented hosie zacordings of cardiorespiratory functicn obtained on a large
sunber of infants {n london are available to the iavestigator as vell as those
of twenty=two infants who subsequently died of SIDS.

Ongoing studies have led to new insights on the relationship becween
endorphing (enlorenous oploids) metabolism, the diversity in the physiologic
rvole of the naturally occurring opiate system, cardicrespiratory control and
state of consciousness Or sleep. It vas detarsined in puppies that
ventilatory response to hypoxia depends ou age and slesp state, with a more
saturs response in rapid eye movement (REM) than in gquiet sleep. ZEadorphins
wvaya shown to be released in the central pervous systes vhan anizals were
sxposed to severe hypoxia. It vas also showm thst oploids cause s slowing
dovn in heert rate and hypoventilation dy different mechanisss.

A grant svardad through the small dusiness innovation rusearch program (SBIR),
ut{lizing an existing automated cry analysis asystas, (s studying its potential
use for an aarly {dentification of infants at risk for SIDS., Under another
SBIR grant, s motion-ssnaitive apnes monitor has bdeen developed and a
prototype duilt gnd tested in a clinical unit, It was shovm to bde more
seasitive and able to de’ :t apneic periods wvith greastar consistency than thas
sattress-typs monitor., :

A project {s under vay to exaaine tha role of the drainstes in the etiology of
SIDS. The study iovolves an sxisting collection of drainstems of infants who
died of SIDS. The objective is to deternine {f SIDS can ds correlsated with
changss in the cellular make-up of the drainstes. Although qualitative
changes in cells are not documented, it s thought thst quantitative changes
in specific cell types exist and could be detscted by & morphometric analysis
of 2 lsrge data set.
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During FY'86, s Raquest for Applications (RFA) entitled “The Pathogenesis of
Sudden Infant Desth Syndrome” vas issued. The RFA centered on questions
regsrding the pathogenesis of SIDS ia tha context of the role of tha brainsten
and other CNS centers in the control of vital functions. Pudlished research
goals highlighted the need for studies on the neurobiology snd neurobehavioral
sspects of infants vho are considered st risk, with the potenti{al use of nev
and highly sophisticaced techaology. In addition, the RFA streassed the
possidility of examining the role of circadian thythas endogenously generated
1n infants at risk. The response to the RFA fron the research community vas
cutstanding and the proposals encompassed recognized sreas for resesrch as
vell as novel ideas to be explored. In issuing this RFA, the Institute hoped
to stiaulate investigators, not in the SIDS field, to consider the possidbilicy
of applying their expertiss to this izportant question. This vas sccomplished
and eight proposals sre being funded. One will examine the davelopment of
sleep-stats organizstion in {nfants, thrae vill sddress various aspects of
cazdiorespiratory function and arousal, two will look at the potantial
{nvolvement 4in raspiratory econtrol of various types of csntral nervous systex
receptors, one vill investigats the possible role of an inherited lipid
disorder {n infant death, and one will study the developwencal coantrol of
msuscles involved in respiratory functiom.

The use of home apnea monitors for infants vas the sudject of a Consensus
Develcpuent Conference held at NIR in September 1985. An lmportsat conclusica
reached by the panel of exparts who participated vas that home monitoring is
sedically indicated for certain groups of infants at high risk for sudden
desath (infants vho had an acute episode requiring resuscitation, sidblings of
two or more SIDS victims), but oot recommended for norsal or ssymptosatic
praters infants,

ACQUIRED IMMUNE DEFPICIENCY SYNDROME (AIDS)

= . . . the discovery of specific micro-orgsnisa as the
csuse of & disesse, places it in the st of infectious
diseases, slthough 4t may not have been considered as
balonging to the class.®

Medicine in 1836
JAMA, p. 129, July 31, 1886

The AIDS epidemic {n the United States continues to spresd. The Public Health
Service projection for the yesr 1990 foracasts 270,000 cases of AIDS in the
Uniced States, an eventuslity of staggering cost {n doth human and econowmic
teras. As sotsd by the Canters for Disease Control, the pusher of vomen
infected by human immuncdaficiency virus (RIV) {9 incressing. Ths primsary
routs of HIV infection in children is from {nfected mother to child and the
NICRD has undertaken a sumbsr of research projects velated to hussn
igsuncdeficiency virus infection in infants, childres, and sothers. The
raspoosidility for these studies is shared by the Pregnsncy and Perinatology
Branch and the Epidemiolegy Branch of the Prevention Resesrch Program. The
current studies are focused upon: (1) s definition of the rate and
determinants of the perinstal transmission of HIV infection from infected
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sothers to their children. This sulticenter study is being conducted in three
hospitals in New York City. (2) s deseription of the full spectrum (physical,
neurological, developmental) of HIV infection {n children vho acquire their
disease as & result of congenital gafection. (3) a cowplets profile of the
{mausologic changes which cccur in HIV ssropositive and setonegative
acther-{nfant pairs (prepartum in the mother and postpartum {n the€ mother and
{afant). (4) a multicentsr study of the natural history of HIV infsction in
hemophiliac children who vers exposed to the virus via contsainated clotting
factor replacement products. (5) a seropravalence survey of HIV in 30,000
birechs in the northeastern Unoited States (ocutside of the major AIDS
epicentsrs) in order to deteraine the prevalencs of HIV infection in women of
reproductive age in aress of presused lov prevalescs. (6) a prospective,
blinded study of the so-called AIDS embryopathy/fetopathy syndrome in order to
validate or refuts the existence of this entity. (7) a double-blind placebo
controlled randomized clinical trial of the efficacy of intravenous gsznma
globulin o infants and children with syaptomatic BIV disease.

In the first study, we have enrolled almost 100 women in New York City wvho ars
at high-risk for RIV infection. So far, 4% have had their bablies. Of thess
vosen, 19 vers seropositive for BIV. To date, 2 {nfants have AIDS (one is
desd), and 4 are Nighly symptomstic for HIV diseass. In the second study, ve
have prelininary rssults suggesting that the nsurological systess of {nfants
exposed to the virus in utero or intrapartum are affected very early in life.
In fact, with careful exaaination, developmentsl delay asy de one of the
earliest signs of RIV infection in victias of perinatal transmission of this
diseass.

PERINATAL PMPHASIS RESEARCH CENTERS (PERC'S)

The progran was started in 1977 under the caae of Major Ressarch Progracs
(MRP), and the official designation vas changed to PERC ia 1984. The PERCs
are intended to prosots and support sultidisciplinary resesarch afforts in
aress vhere (&) knovledge gaps are not being sufficiently addressed by ongoing
research, or (b) there are needs to stimulate and inceasify efforts in
promising resesrch areas. Two active PERCs sre in the arsa of “Disbatic
Pregnancy”, one is in “Hypoxia and Maternal Sooking", one sddresses the iseus
of “Prematurity and Initistion of Labor”, and the nevest two canters support
studies on “Intrauterine Crowth Ratardation”. Acother PERC in Diabetic
Pregnancy vas just completed. PERC investigators and NICHD staff maet evaery
year to discuss gosls, selentific sccomplishpents, and directions for future
research,

Diasbetic Pregnsncy

UDontreated di{abetes mellitus is incompatidie with successful ocutcome of
preguancy. As treatsent of disbeces has improved, pragnancy outcoms has
{mproved, and presently saternal mortalicy i{s similar for diabetic and
nondiabetic women. Bowever, maternsl morbidity continues to be higher in
disbatics. Yetal mortality has been reduced, but not to the level in the
general populstion. Increxsed incidences of congenital snomalies, mscrosomis,
lata incrauterine death, and respirstory distress syndroms (RDS) recsin s
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significant problem. Pregnancy per se has 8 diadetogenic effect, and some
vosen develop abnormslities of carbohydrate metabolism known as gestationsl
disbetes mellitus (GDM).

Reviaving the clinical data obtained in the follow=up of 158 patients with
GDM, a profiles emerged indicating that patients who nseded insulis, 4o
addition tc their dietary regimen wers, in gensral, older thsa 23 years, and
deliversd infants vith s higher birthweight than those who could be controlled
by diet alone. Obase patients with GIM hsd sn even highar risk for neonatal
macrosomia. This finding underlipes <he nsed for rigorous glucose regulation
during the satepartum period. Furthsrmore, intrapsrtus gluccse sdainistration
to the mother should be limited and requires careful monitoring of the fatus
as {t produces & significant decreass in neosatal glucose concentration and
changes in scid-dase relationship.

Aaimal models (rhesus sonkey, rat, lamd) have bsen developed to produce
chronic in-utsro hyperinsulinesia rasulting in fetal overgrowth (siailar to
human fetal macrosomis). The observed fetal overgrovth is not s cransient
phenomenon, and st 13 days of age, tst pups exhibited an slsveted fatty ecid
content {n both liver and suscles. Accelerated lipogenesis cannot explain
this observation as the rata of fatty scid synthesis remained unchanged vhen
compared to control pups. Studies in snothar anizsl sodel to produce in-utaro
grovth retarded rats exanined the effect of nutrition on the growth pattarn
during the first week of life. Postnatal feeding did not affect the ssveraly
grovth retarded pups, and the decreass in tissues' fatty acid content and
synthesis was found £o da proportional to the reduction in bodyweight.
Preliminary results of studies exasining dehavioral developuent of rthasus
sonkeys made hypoglycesic during their newdorn period as a consequence of
fetal hyperinsulinemis shov some deficits vhen coupared to sormal controls.
This observation in young anizals persists is the fev thst hava teached
sdolescence (4 years old).

7t has been demonstrated {n the adult that the respouse to glucose infusion is
s dacresse in glucose production. In the first faw days after birth the
aevborn shows & persistent neonstal glucoss productfon {n responsse to
exogenous glucose. Studies carried out in {infants throughout the necnatal
period demonstrats & transitional c¢ontrol of glucose kinetics vhich may
partially account for the frequency of hyperglycenis noted clinically.
Pravicus studiss showed that rst pups trestsd with insulin Iin uters exhibdiced
accslerated grovth which persisted for two veeks. Further studies have shown
that this accslerated growth persisted to 12 veeks of sge. Although
experimentsal and cootrol anizals had sizilar dody weights, the {nsulin-treasted
pups responded with highar plasas glucose to an oral challenge test. This
tesponss may inodicate that fetal hyperinsulinemis snd macrcsonis altsr
pancrestic beta cell developoent resulting in sbnormal glucose homsostasis and
accalaratsd grovth,

Metabolic studies in humans showed that, st term, the fetus is totally
dependent on the mother for glucose dut is able to producs alanine
endogenously, & major glucogenic amino acid. Iz was also shown that thers is
an incrssss in matarnal protein turnover in both disbetic and non-—diabetic
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patients. HNetadolic studies {n lean, mildly obese, and sassively obese women
did oot uncover major differsaces, even though the latter group had what ia
usually considered inadequate pregnancy veight gain.

The consequences of the adertant {atrauterine environment ino disbetes and
1strasterine growth recsrdation (IUGR) upon neonatsl setadolic adaptation were
examined. The data showed that as in sdults, the endogenous glucose
production in the newborn is regulated dy plasaa glucose, and asither
prematurity nor IUGR exert any significant effect on this ragulation.
Recycling of glucose carbon accounts for sdout one-third of glucose production
indicating active gluconeogenesis io the fasting newborn, Oxidation of plasma
glucose represents only 80 percant of total carbohydrate axidation suggesting
that there is oxidstion of local tissus glycogen. The measured rate of
glucose oxidation scens {osufficient to supply cerebrsl metabolic
requirenents, and other fuels may be important for cerebral setabolisa in the
fasting husman nsvborn. Lactats turnover is higher than in adults reflacting
{increased glycolysis and higher oxygen consumption., Whan the newborus were
either IUGR or infants of a diabetic sother, similar results wera obtained.

Perinatal morbidity and wortality is asrkedly incressed i{n infants dora o
{asulin-dependent dis’1tic women (IDD). This incrsssa includes macroscmia
with 1ts sttendant bl. .5 traums. TYetuses of IDD women are knowa to have an
altersd growth psttsrn in utsro. Data obtained by a team of researchers
raveal that sooographic growth pattarns in IDD pragnancies differ froam the
standard charts that have deen constructed for the normal populatica. They
bagin to shov sccelerated growth at 24 weeks gestation and the difference
paTsists to term. Also, studies have shown a high incidsnca of neonstal
polycythemis 4n infants of diabetic mothers vhich suggests an increased rsts
of erythropoissis.

Plectronic monitoring of hesrt rate and movesent has alloved studies exaaining
eyclic wotilicy of fetuses vhich is present as esrly s 21-24 veeks of
gestacion, Normal fatusas exhidit active and quiet periods which becce
longer with age. This fsature vas oot observed in the fetus of the insulin-
controlled diabetic pstient, suggesting a delay {n maturation {n fetal cyclss.

In humans, efforts ars being directed to elarify tha pathophysiclogic
sechanisns of done deminerslizstion in {nfsnts. Preliainary clipical studies
ate shoving that in disbetic pregnancies there is decreased magnesiua
concantration in the smniotic fluid. This deficient stats may contribute to
neonatal hypocalcesia. The sinersl content of done in infants of diadetic
wothars vas found to correlsate vith the mean glucose concentration in
capillary dlood during the first trizester of pragnancy and with the aineral
content of matsrnal bones. In assessing {nfant vitsmin D status it ves found
that Tace, age, ssason, and diet exert significant effects on vitaxin D
setabolites and thersfors, these factors should be considered for sach
individual patient.

An {sportsnt resesrch project has continued to develop an implantable open

loop insulin {nfusion system with peritonesl access for trestmsent of insulin
depandent diabetes mellitus, The systsa delivers insulin in & preprogrammed
fashion and the patient can ad;just the Insulin delivery secording to periodic
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discrate dlood glucose measurement and snticipated caloric intake. Tha system
has been reduced in size and veight and all componeants sre housed in a single
case. Thers have been several relatively short-tern iaplastations ia humans,
shoving thst intraperitoneal adsinistration of issulin is faasible, Two-~way
teiemetry allovs comsunication with the implant so that it can be programmed
and reprogramnad st vill, At the same tise, its performance can Se chacked
with regard to delivery rats, cumulative insulin delivered, resaining smount
of insulin, battery ststus, and puap motion. The iaportance of being able to
restore and maintais sormal glycemis must bs esphasized as it sppears to
prevent of eves reverse early aicrovascular coaplications in diabdbecic
patients.

E‘T_onig

Adverss cntenatal eveants, prior to the ouset of lsbor, say cause developuental
handicaps. Decreased availability of oxygen (hypozemia) to fetal tissues is
such an event and a reliadle marker to assess its occurZence is oeeded. The
seasurement of neuropeptides (vssopressin) ia amniotic fluid may be such
msrkar. Successive studies have shown that decressed oxygesation Tesults in
st {ncresse io the secretion of vasoprsasin (antidiuretic hormons raleased dy
the posterior lode of the pituitary). Vasopressin is then sromptly excreCed
{n the fetal urine and can bde msssured iv amniotic fluid. Concurrent studies
have also detarmined that snterior lobe hormones sre stimulated dy hypoxia in
the hupan fetus and all play a role 4{n the fatal sdaptstion to a decresss in
oxygenation., Although fetal csmolality is & teflection of matsrnal status,
the fetus plays s role {n & finer tuning of its homeostasis. Indeed, »
modersts rsleass of vasopressin contridutes to water conservation, and a
grester releass (in reasponse to hypoxia) contributas to the wmaintenance of
blood pressurs. Studies in sheep have shown thst the sbilicty appropriataly to
respond to hyperosmolality is present sarly in the third trimescer, with &
tendency to msture towarde term, and oo changes cccurring during the first
postnatal week, The respouse to hypoxia changes vith age vhen exsmined in
fetuses, neonates, and =7 day old lasbs. Soms changes sre caused in part by
asturstion of the sutomomic nervous systes but other fsctors, such as
transition from fetal to neonstal circulation and the establishment of
ventilstion, sra likely contridutors.

Chronic matsrnal hypovolemia produced 4is an animal sodel affects the fatus and
can lesad to hypoxemis. Some of the recorded changes vers an increase in fetal
plasma renin sctirity, vasopressin, and catecholomines. Verious forms of
stress including acut~ hypoxis wers shown to be associsted with the systemic
relesse of Deta endorphin snd vasopressin. This responte vas found to be
prasent in fetal life snd maturing over tioe. Ixperinental data suggest that
vasopressin participates in both the stizulation and feedback inhidition of
santecior pituitary in a stressed newborn. Auother regulator of fetal
pituitary and sdrenal functions seems to be corticotropin releasing factor
(CRP) in the peripheral eirculation of the fatus. Experinental findings
{ndicate that thers may be s placental source for CRF., The investigators are
trying to determine the potential utility of these measuresents to de used as
tadices of placental function. Bunan studies exanining bresthisg of the fetus
of smoking mothers have indicated significant differences in the variability
of fatal breathing by epoch analysis vhen compsred to non-smoking conditicns.
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Prematurity and Initiation of Parturition

Pressturity is associated vith more than 60 percent of all infant deaths and
{ncressed morbidity in the survivors. One center is actively pursuing studies
detailing the bdiochsmical events that accompany the onset of lsbor. A greater
understanding of these mechanisms will facilitate the design of nev and
effective strategies to pravent pressture labor. In tha past, studies have
shown that & precursor of prostsglandins (arachidonic acid) 1s modilized from
fetal membranes during humsn parturtition and that platelet-ectivating factor
(PAPF) {s undatectable in humsn saniotic fluid before dut present altsr labor.
It was demonstrated that PAF csn be synthesized iz smnion tissue and that this
process is stiaulated by cslcius. This finding provides further support that
fonized calcium plays a csntral role in ths initistion and propagation of the
dochemicsl events of human labor,.

Studies are examining the regulaticn and metadolism of arachidonic acid {n
sanion, chorios, snd decidua. Recent experimsents suggest that ethanolamine
plasmalogen, found in amnion tissus, servas as & source of arachidonic acid
asd also {nhidits the complets hydrolysis of glycerophospholipids by serving
ss an endogenous inhiditor of lysophospholipase. Following the
characterization of a calcius f{on-dependent phospholipase Az sctivity {o
sanion tissue, further studies are suggesting snother phospholipase Aj
activity in asnion tissue that 1is calcium {on={ndependent and may de
responsidle for the formation of platalet sctivating factor. Another area of
ongoing studiss is that of the regulation of prostaglsndins during
parturition. Onsat of labor in infected patients apresrs to b induced by a
host-related product secreted by monocytss in responss to parsnteral endotoxin
which {s capable of inducing prostaglandin relesss from sanion. Therefors,
onset of labor in these cases may not be caused by a direct bacterial toxic
effact. Studies are prograssing to characterize a substancs found in human
fatal and sdult urine that scts in a tissus-epecific manner to stizulste
prostaglandia syathesis in human amnion cells saintatned {n culturs. Piodings
to date suggest that this substance in humsn urine is & groveh factor of renal
origin that may de of importance not only in the initiet... .2 paerturition but
also in fetal growth and smaturation,

Intrauterine Growth Retardation

Two centers sre actively engaged in 3tudies addressing this isportant issue.
Oxa study hse the objective to extsnd the current understanding of normal and
sbuorsal Zstal growth and to detarauine how the fstus sllocates limited
exogecous nutrients under conditions of spontansous and experimentally induced
IUGR. A guinea pig sodel has baen established and appropriate techniques to
handle fetal tissues sre being devele: 1. Prelininary dats suggest that
spontaneous growth retardation can e sscrided as axponentisl growth along s
curve approximately 20% reduced from the averasge. Another subproject studies
the effects of the restriction of giucose supply {(major énergy substrate) aad
of a decrease of fetal insulin concentratios (major fatal angholic hormone) on
fetal and placental growth and setaboliss in the shaap sodel. Two msthods to
produce sustained hypoglycemia are being tested and evaluated: use of
phloridzin aad chronic insulin infusions in non-pregnant snimals wvhich will
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chen ds applied to the pregnant sheep. Petal hypoiosulinemia induced by
administration of streptozotocin shoved that fetal hyperglyceaia rasulted fron
a decrease of pancreatic insulin content and sscration. Insulinopenia
resulted {o hyperglyceais by apparent {neressed production and perhaps by
decreased utilizstion, resulting ia decressed umbilical glucose uptake while
glucose oxidation also decressed. Thus, saintenance of oxygen conaumption
sppeared to be the result of a combination of increased endogenous glucose
production and oxidstion of other substrates. Plicental glucose consumption
and transport vas not affected by streptozotocin sduministration to the fatus.
In the presence of insulinopenia, but pear noras]l glucoss utilization, amino
acid turnover vas found to be increased resulting in elevated fetal saino acid
concentrations,

In humans, the clinical sanagement of IUGR relies upon the best timing of
delivery to avoid severs fetal distress with {ts sequelas of neonstal compli-
cations. Uabilicsl cord dlood ssmpling ia pregnancies complicatsd Dby IUGR
(dLsgnosed by ultrasound seasuTenmants) obtained st gestational age 31-36
veeks, vers aenalyzed for lactats concsatration and respiratory gsses. Rasults
vere cospared %o those of normal ters fetuses vhose samples wars obtained from
the umbilicsl cord at the tine of elsctive, repeat casarasa sactions. These
praliminary studies shoved that high blood lavels of lsctate can ptacede any
significant increase {n scidoels and, therefore, may be used as an {ndicator
of fetal jeopardy vhan sntepartus fecal heart rats testing is normal,

T™he svallability of techniques for sampling fetal cord blood in early
pregnancy for prenatal disgnosis has permitted the study of the metabolic
environzent of the undisturbed mid-geststion human fetus. Both the p0Oy and 07
ssturation were found to be higher and the pCOz lower in the mid-tura fetus
than at the tioe of Cesirean deliveries. It is possible that thess
differences ars cot dus %o gedtational age differences, reflecting the fact
that dacs st terz are collected whan the mother is under anesthesia and
surgical stress. Coscurrent studies cianined maternal and fetal carbohydrate
satsbolisms at the timse of delivery and during pregnancy. At 20 wveeks it was
degonstrated that the msternsl-fstal gradient is much smaller than later in
pregnancy. At lov maternal glucose concentrations, the gradient is reversed
wvith fetal glucose coscentrstion higher than {2 the mothsr,

Investigators sre also exanining the role of spidermal growth factor (EGF) on
subsequent postnazal growth and differentiation. Preliminary experioents have
ghown that injecting ceonstal aice with ECF produces growth rstardation and
the effect 4is greater in the period imsediately following dirth. They have
also uncoversd a nev syndrome of EGF induced skin inflssmation accompanied by
a diminucion of suckling behavior.

COOPRRATIVE AGREEMENTS

Two Recquests for Cooperative Agreement Applications were issued during FY 1985
inviting proposals for sulticenter cooperative clinical studies in Neonatal
Iatensive Care Unics (NICUs) and in Maternal-Petsl Medicine Uaiers (MPMUs).
They vere designed to inovestigate, in NICUs, the safety and efficacy of nev
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trestmant and managamant strategies used for tha care of sick infants and, in
MFMUs, problems in clinical obstatrics, particularly those related to
prevention of low birch waight. The two netvorks, each one consisting of
seven centars, began their activit{ss during FY 1986 and are daveloping
protocols to be {mplemented during FY 1987.

A nevly swarde. cooperative sgredment €O AMSPDC ie discussed ucder rassarch
training (psge 4).

CONTRACT PROGRAM

In 1969, the NICHD recognized s growing swareness of the potential of nochuman
primates for perinstal and developmental research. A special breeding co’ony
vss established in 1971 and continues to be supported under contract st Davis,
Califorcia, vhich provides rhesus monkeys of known medical, reproductive, and
genealogical histories to NICHD-supported {avestigstors in the United States.

In collisboration with the Rational Institute of Allergy and Infsctious
Disesses (NIAID), six contracts wvers svarded {n FY 1984 (five clinical centars
(NICHD] and one data management centar [NIAID]) to carry out a clinical erisl,
antitled "Pravention of Prematurity dy Detsction and Treatmant of Gestational
Cenitourinary Infections: A Multicenter Randonized Controlled Clinical
Trial,” The objectivas of these contracts are to identify spacific types of
gaternal genitourinary infectlon wiich are significsntly sssociated with
praters lador and dpirch, and to test whether sppropriate antimicrobial therapy
of such {nfections can reduce tha preters birth rate in women at risk.
S1{ghtly fever than 9,000 patients have been enrolled since FY 1985, The
gtudy is carried out in & double blind design; results will not bde svailable
until the code is broken and rasults sralyzed.

The Branch, in collaborstion vith the Mental Retardation gnd Development
Digabilities Branch of the CRMC, NICHD, snd the Division of Maternal and Child
Bealth, Realth Rescurces and Services Adminstration awarded a contract
entitled “long Term Outcoemes of Very Low Birth Weight Infants"™ to evaluate
children at sges S to 8 years who ars survivors of s nawborn icntensive care
unit and had a dirth weight below 1,500 graus.

SMALL BUSINESS INNOVATIVE RESEARCE (SBIR) PROGRAM

The SS3IR Program began in 1982 to stizulate technologicsl innovation and use
of small businessas to meel fadsral research and developoent (R/D) needs. The
implementation plan proceeds in phases. Phase I has the objective of
estsblishing the technical merit and feasidility of R/D 4dess which say
ultimately lesd to coumercial projects or services {a the health arsa. Phsse
11 promotes the in-depth developuent of proposed R/D idess that are likely to
result in commercial products or services.
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Phase I Grants

An intsresting project of clinical relevance has the objective of developing a
caster for infant ventilators. The davice will be capable of testing
ventilators under physiological load conditions bdefore being used for infant
esTe to insurs adequste performance. It is expected that the i{nfent lung
simulator vill have variable coapliance and resistance, and it will bde tried
{n s hospital envirocament.

A sdovel undertaking with considerable scientific marit is trying to develop &
prototype of an easily usable, nontrauzstic apparatus for the accurate
assesszent of body volume {n norsal and low bdirth weight infants. 1In
addition, it is planned to include & devics to assass energy expanditure, The
unique spproach of these {nvestigators is that of usiag air {nstead of fluids
as the displacement element to measurs volume.

Another project is directed at the development of an ultrasonic fetal heart
rate monitoring system that should operats without interference from

fetal /saternal movement. To achieve this purpose, it is planced to use broad
ultrasonic beass, 1f successful, the systea will De less sensitive to motionm,
vill require less oparator skill, azd will de more useful to long-tern
sonitoring.

Phase II Grants

One of the SBIR grants successfully cospletsd Phase I of the proposal and
begsn Phase II for perfecting tha desigm snd testing of an infant isolette and
sonitoring cradle to use in & Nuclear Magnetic Resonance (NMR) spectroueter.
The ongoing clinical trials will assess the possidility of using this cradle
{n conjunction with N4M. to predict or identify 1{fe threstening hypoxia in
ycung infaots.

Another group was sble to achieve an automatic record production of fetal
sonitoring strips and printing the snnotated reduced records. In Phase II,
thay will design, field tast, end evaluate the system which should bde
clinically scceptsble, and produce archival records for {nciusion into the
patients' charts. Ultimately, this fetal records sanagesent system vwill be
spplied to both hospital aad physicians' office uss.

FUTURE RESEARCH EMPHASES

High-Risk Pregnancy snd Preterm labor

Disgnostic ultrasound for fetsl and placsntal inmaging has evolved during the
1ast deecsde into a msjor prenatsl diagnostic technique. More rscently,
Doppler ulirsscund has Been used to sssess human fetal hemodynamics both
centcrally and peripherally, and also to sssess the uteroplacantal
circulacion. Such a development is intriguing becsuse current methods of
monitoring fetal vall-being have limitations. Preliminary studies have
suggested the Doppler velocity waveform abnormalities may precede clinical
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prohlens such as IUGR, and thesu abnormalities correlace well vith neonatal
sorbidity., Replication of these findings 1is urgently needed, as well as
physical and animal modeling to clarify the interpretation of velocimetry
changes. Also, progress in vavefora anslysis and in estimsting blvod flow
quantitatively in relsvant vessals is very important to pursus. The planned
workshop on Doppler Ultrssound in Maternal-Fetal Hezodynamics wvas held in
September, 1986 and produced recomsendations consistent vith the sbove
desesiption. An RFA is planned to stisulate research on this topic.

Physicsl stress during pregnancy {s becoming sorse varied, intense, and
videsprasd as vomen generally become more active in sports and in the
vorkplace. Racent studies in vomen exercising voluntarily at high intensity
during pragnancy suggest & negative effect on gestational length and fetal
growth, vithout {ncreased perinatal morbidity and mortality. PFurther studies
are teeded to specify the effects and risks of intense physical activicy oo
both mother and fstus at different stages of gestation. Follow—up studies of
child growth and development csa conplement the perinatal aspects. Basic
physiological research will s&lso be essential to understanding the mechanisn
of observed effects and Tisks. The RFA would de issued for FY 88, One ROI
grant and a PO, ‘ub=project represent the only ongoing research {s this area.

Currently used prudictors of lov birthweight are largely historicel and
socio~desographic, and correlate veakly with low birthweight, Availadility of
a dologic marksr of higher reliability would facilitats early prenatal
jdentificaticn and intervention {n & diologically high-risk population. Sowe
studies have suggested that the expansion in plasas volise of sormal pregnancy
may de {mpairsd {n advance of IUGR and PIH. BNever ssthodologies such as mass
spectroscopy and activation of stable {sotopes nsed to ba applied safaly to
obtain mors precise sessurement of plessa volume changes and correlats the
latter vith pregnancy outome., Other potential predictors, such &8 ratios of
hormones playing a role in plassa volums regulation, are also worthy of
study. A research planning workshop is planned for Septamsder, 1987, In

FY'88, a contract to improve and validate plasma volume messurement and other

sethods would be developed. Llater, aan RFA could stizmulate ressarch vith the
aevw sethods.

The recsnt NICED Consensus Couference on Dagnostic Ultrasound in Pregnancy
racommended seversl medicsl {ndications for prenstal ultrasound, but called
for additional elinical resesrch to assess vhether prenstal ultrasound
screening and gestational dating iaproves pregnancy outcome. Publiished
etudies have been conflicting in conclusion and of low statistical pover. A
Bl-centar clinical trisl {s being initisted to provide dats upon which general
cliniecsl recomsendstions can be made. The trial will span 4 ysars.

Oae of the idemtifiad pricrity sreas of the Branch (s initietion of labor.

The prevention of low birth weight infants is one of the NICHD and PHS
initiatives. Thess infants, who are at an {ncressed risk for sorbidicy and/or
msortality, may have been growth rstarded in utero or have been
bornprematuraly. The clsrificstion of the mechanisms {nterscting to initiate
either term or presmaturs labor ig of fundamentsl importance if successful
intsrventions for pravention are to bs developed. An NICHD Rasearch Planning
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Workshop is planned to assass the ongoing research and current knowledge of
the multiple factors responsible for initiation of labor, both term and
premature, and to identify gap areas where research should be encouraged and
supported. Workshop proceedings will be publiished. -

Managensat of precarm labor {acludes the sdministration of oral tocolytic
sgents and their dossge, in sany instances, is sdjusted sccording to the
patient's uterine activity recocrdad by an sxbulatory tocodynamoumetar. It is
propcsed for FY'88 to co-sponsor a workshop with the Prevantion Research
Prograa to evaluate current experience in the use of tocodynamometry and
{dentify appropriste studies to resolve the issues raised sbout the
relisbilicy and efffcscy of this {ntervantion.

Several clinical mansgements of conditions in maternsl-fetal medicine nsed
more rigorous evaluation in terms of relative efficacy and safety. A major
barrier to perforxing significant clinical trials of such mansgenents has bees
the low pravalence of serious sdverse outcomes, such as fetal mortalicy.
Clinical trials should be conducted in diverse populations, by different
elinicel researchars, but with coordinated protocols, in order that the
results be generaiizable. Therefore, the NICHD has establighed & netwvork of
seven MFMU cencers, cspable of cooperating in multi-center clinical trials.
The centers, in collaboration with NICHD staff, will select problems to be
studied, design protocols, and implement the trial wvith patients from the
centers. Dats collection and snalysis will bs parformed by & data
coordinating center vhich is an intsgral part of the network. The netwvork s
capable of carrying out seversl protocols sizultaneously., The first protocel
on mansgenent of post-term pregnancy vill ba initiasted in FI'87. Tha
parinstal outcomes in a group of postterm pregnancies in wvhich {nduction of
lador and delivery is effected will be compared with those {n a randomized
control group alloved to deliver spontsneously, but with careful, frequsnt
fets]l assessaent until labor. A second protocol, probdably on preteare rupture
of menbranes, will start in FY'28., Ancillary studies msy alsc bde
appropriste during these trials.

Petal Pathophysiology and Disorders of the Newbora

Over the lzst fev yesrs important resedrch has brought forth new knewledge on
fetal development and has opened new svenuas for future {investigations. One
ares of high priority addresses the NICHD initiative on the praventionm of low
birth weight i{n infants. Promising and rapidly expanding multifaceted studies
ara looking at ths role of growth factors in fetal lifs and their relationship
to intrauterine growth ratsrdstion (IUGR). These will be continued to
detarmine {f s subsat of smsll infants reflect an aberrant expression of
growth factors, sbnormality inm receptors or post-teceptor defacts.

Preliminsry dats have shown that foreign compounds do interact wvith growvth
fictor raceptors snd may be one possible csurz of IUGR. It {s plsnmned to
encoursge studies in perinatal pharmacclogy snd toxicclogy to scquire
knowledge on the effect of drug therapy on nsternil and fetal tissues and
orgsns, the function of the placents, and the conssquences for the infant.
Expansion {n Perinatal Pharmacolegy end Toxicology will be achieved through
the funding of & cantsr to be incorporated into the PERC program, An RFA will
be develeped for this purpose.
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The planaing of s vorkahep on growth factors and thelr rola i fatel growth
and maturation will begin i FY'88 to identify specifi. interesting aspects
for future ressarch. At that time a decision will be msde as to the lssuance
of a progras enncuncenent or &n RFA highlighting the recoomendatishs of the
workshop.

The Cooperative Multicezter Network of Neonatal Intensive Care Tnits will
begin enrolli.ig patients for the first protocol in the current Yesr; other
protocols are at various stages of development, It is expectad that there
vill be a continuous identification of resesrch topics with the ensuing
generation of active protocols. The purposs vill he to investigate the safety
snd efficscy of treatments and msnagement strategies that mey be esployed in
the cace of infants admitted to the neonatal intensive care units.

Sudden Infant Death Syndrome (SIDS)

The support of SIDS research has grown during the curreat fiscsl Year. Apnes
of prematurity {s a racognizsd prodlea occurring in 30 to SO percent of
infants and even 90 percent in those who are born at 28-29 veeks, or fewar, of
gestational age. Murther studies are oeeded to elarify the underlying
pathogenesis. Research is currently addressing the pathophysiology of apnea
but expaasion {s planned t0 evaluate the msfurity of the respiratory canters.
The Consensus Development Conference (held Septembar, 1986) on the use of home
sonitors identified sevarsl questions vhich sust be examined: coaparison of
the efficacy of Rx with teophylline or caffeine to prevent racurrenca of
significant apnea; detarmination of drug conceatration in blood for effective
results and lengths of treatnents; development of an appropriats protocol to
vess infants off the drug; and clarification of the rstionale for the use of
home monitors. 1In addition, s comparison of infents folloved at home with
either spnes monitors or vith spacial care and no msonitors was recommended to
evaluate the outcose of these infants and to deteraine the indications for the
use of home monitors.

Research has highlighted that SIDS victims, & & group, tend to have had osores
sadical couplications, and some victims had chronic problems of respiractory
control. Uncer these circumstances they might be more vuloerTable, specially
{n the event of a mild upper respirstory infection. Tha thought has been

of ferad that undar these circumstances some infants may not be capabdls of
defanding themselves against respiracory occlusion. An RFA is plaaned for
FY'88 to stimulate studies examining the pressnce in these infants of learnad
vehavioral sechanisms such as appropriate postural msneuvers to free thelr sir
passages as well as seans of conveying their respiratory distress to others.
It {s expected that proposed studies will document the possidle role of
learning processes {n facilitating such life-saving coping skills.
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Acquired Iomune Deficiency Syndrome (AIDS)

The Mregnancy and Perinatology Branch will continue to participate in the
ongoing program and help in developing naw projects addressing emerging
questions in ssternal snd congesital AIDS. The information to be gene-ated s
vital to the delineation of successful trestments a&nd/or preveation
strategies, looking toward the day when more than sseliorative therapy is
svsilable for children and the following description of current pediatric AIDS
{ntervention becomes obsolets:

“Current pediatric AIDS therapy may be described as ...
trestaent that never ands for a diseases that is never
cﬂr'é-.

Jases Olesks, M.D.
March, 1987
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FICURE 2.

T AND CONTRACT_FUNDS BY PROGRAM CATEGORY
RESEARCH GRAI@ 9980, FY 1583, AND FY 1986
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PICURE 3
PP GRANT AND CONTRACT FUNDS BY PROGRAM CATEGORY, FY 1983 AND FY 1986

1986

1983

1986

Premature
Labor and
Birth

Tewsenccsasnse
ssuenensen

&
b
2
e | :
4 8 L .
- 4 &
358 %
& ¥
(7" "7}
i
!
m)
[ ]
ia
LI
e 2 Telnirisaene:
[- -]
] 2
okt Ga @
a o=

1983

GG R GA GRS GRS G S
WA CNNGNS AN NI WM U  ekmnn
AN VI NI G RSN MR WD O
Pty GANEY THMEER AN wWih RN GENGN CEae
o MWL GRNID WRIEN GEEGNE  GNGREN RARN  GSEER
PR A ML  WEANES  CNENIG OGNS LN AN
Jin G G G G ANEES NN s el

PP

XXX LEEREEERE R Y RE

1986

222229223 "

1983

o GENSER TR | EARAKE NGRS nskhe “A
1 ‘.o. PRN TN CEGNGEN G GRAER  GED @ nn”nnuun- M
-t -t G YRS GRS R . smmly o s e s s .
- hm [ ] (AN UNEIP  CONEES AGARNR  GANMR R et st et “ )
o wb N “%
O @ L Jel
e e G ]
PRS- BSiiSi
— 13iiinis 1
18
qd
o e
]
L
kI
a
ln L
bl :]
Xl 2
wt b mu mn
DO

f SSR5 S

(A NRENE N ]
sescscsen

ssssgesqa

(A AR RN NN OOR TS WU

"essessssresre
err2e00nr0s00e

1983

Percent

of funds
100 1
80

60

{
=
o~

0

Proprram Research National Research

Research

Prolects Career Research Copiracts

Projects

Awards

Service

34

Awards

38

Q

Aruitoxt provided by Eic:

E



FIGURE 4.

RESEARCH GRANT AND COMTRACT FUNDS IN CLIMICAL _
AND NONCLINICAL DEPARTMENTS, FY 1286
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FIGURE 5.

RESEARCH GRANT AND CONTRACT FUNDS DISTRIBUTED BY DEPARTMEN.T, Fy lsee

PREGNANCY AND PERINATOLOGY BRANCH
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FIGURE 6
DISTRIBUTION OF PP PRINCIPAL IMVESTIGATORS BY GENDER, DEGREE
AND DEPARTMENT, FY 1986
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TABLE {1,

PP GRANTS AND CONTRACTS, FISCAL YEAR 1986, BY PROGRAM CATEGORY

Punds (thousands)

Research crnntur

National
Rescarch Research
Tot-i Projecte Researchj RCP Service Research
Program Category Total Research [{Incl.POLl) | Centers | Awarde Avards Contrscts
Total $34,059 | $29,540 §23,848 $4,632 | §1,060 $1,681 $2,80
High-Risk Pregnancy 11,071 9,959 8,614 1,110 235 310 802
Fetal Pathophysiolagy 9,966 9,232 6,566 2,220 446 215 519
Premature Labor and Birth 5,023 3,903 3,186 651 66 65 1,055
Disorders of the Newborn 2,127 5,661 4,731 651 259 1,064 42i
Sudden Infant Death Syndrome {Primary} 871 804 750 - $6 27 40
Number of Projects
Research Grante
National
Research Research
Program Category Total Totsl Projects Resecarch RCP Service Research
Resecarch [{incl.POI) [Centers Auvards Awards Contracts
Totsl 260 211 187 7 i? 24 25
High-Kisk Pregnancy 26 6% 60 1 ) 5 6
Fetal Pathophysiology 69 61 51 3 7 5 3
Premature Labor and Birth 39 10 28 i i i 8
Disorders of the Newborn 65 a7 41 2 4 1 12 6
Sudden Infsant Death Syndrome (Primary) it 8 ? - l i 2

Notes:

3) Excludes the Scientific Evaluation Crsat.

1) The Minority Bicwedical Support Crent (506) is included in with the research projects.
2) Excludes one grant and five contracis funded from eources other than NICHD extramursl funds.
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TABLE 2.

GENDER, DEGREE AND FUNDS OF PP PRINCIPAL INVESTICATORS BY DEPARTMENT, FY 1986

Department Total PP Fensle Hale
Non- Non-~ Non-
Type of Degree Ko. [M.D, [Ph.D.IND/PhD | Doc | No. | N.D.|Ph.D.|{ND/PhD | Boc | No. | M.D.[Ph.D.|MD/PhD | Doc
Total 235 | 127 88 i2 8 40 17 22 1 - 1195} 1o 66 i1 8
Cbetetrics/ -

Gynecology 61 37 20 2 2 10 & 6 - - 51 33 14 2 2
Pedistrics 70 62 4 4 - 9 8 - i - 61 56 4 3 -
Other Clinical 23 it 10 1 5 6 2 4 - - 17 9 é | 1
Basic Sciences 81 1 54 b 5 ‘15 3 12 - - 66 14 42 5 5

Department Total PP Fenale Male
Totsl Funde §31,221,279 $46,380,156 $26,841,12)
Obstetrics/

Gynecology 8,527,778 956,519 7,514,259
Pediatrics 8,948,383 1,034,813 7,913,570
Other Clinical 3,864,884 1,025,394 2,839,486
Basic Sciences 9,880,234 1,363,426 8,515,808

Notew: 1) Biographical deta not svailable on resesrch contracts.
2) Non-Doctorate degrees are on SEIR grante.
46
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TABLE 3.

NATIONAL RESEARCH SERVICE AWARDS, FY (98B0 -~ FY 1986

FYunds (thousands)

Total Fi2 ¥33 | PN 32
Program Category _— .
1980 1983 1986 1980 1983 1986 11980 {1980 | 1980 1983 1986
Total $1,380 (§1,069 |§1,681 §242 $154 $282 | $3% §9 |§1,095 $916 |[§t,400
High~Risk Pregnancy 353 233 3i0 152 55 90 - 9 192 178 220
Fetsl Pathophysiology 285 133 215 43 42 103 - - 242 9l i12
Premature Labor and Birth 21 36 65 21 36 - - - - - 65
Disorders of the Newborn 72% 668 § 1,064 25 21 62 35 - 661 641 § 1,002
Sudden Infant Death Syndrome - - 27 - - 27 - - - - -
Number of Projects )
Total ¥32 F33 F34 T32
Program Category —
19680 1983 1986 1980 1983 1986 {1980 1980 § 1980 1983 1986
Total 27 20 24 13 8 il 1 j(1)a/ i3 12 13
iHigh-Risk Pregnancy 9 4 5 ] 3 & - (l)g]ﬁ i | i
Fetal Pathophysiology 5 3 5 2 2 4 - - 3 i i
Premature Labor and Birth 1 2 1 i 2 - - - - - |
Disorders of the Newborn i2 11 12 2 | 2 1 - 9 10 10
Sudden Infant Death Syndrome - - i - - i - - - P~ -

Note:

47

1) In PY 1983 and FY 1986 thece were no

F33 and F34 funded.
a/ Funds in F34 awarded to supplement grant included in FY 79 count.
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TABLE 4,

PP_TRAINING BY DEPARTHENT, FY 1980 - FY 1986

FY 1980 FY 1983 FY 1986

Department Fellouwships Train. Grsnts Pellowships Trsin. Grants Pcllod;hipl Train. Granto

No. Funds No. Funds Ko. Funds No. Fund; B No. Funds No. Funds
Total 1a| §285,403 | 13| s1,096,7a8] 8 153,588 | 2] se1s,523 | 11f s281,766 | 13 $1,399,71!
Obstetrica/Synecology 3 69,797 4 405,516 - - 3§ 308,317 4] 104,016 3 347,537
Pediastrics 6t 123,791 8 641,806 3 61,140 8f 566,183 &) 106,754 9 986,715
Other Clinical i 16,130 - - 1 20,040 - - i 29,004 - -
Basic Scienceas 4 75,685 | 47,419 4 72,408 i 40,563 2 43,992 i 65,461
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INSTROCTIONS 'TO THE FETUS

Choose & young, healthy mother of good
socioecononic status who is over 84 inches tall,
slender, Rh positive, and has & regular penstrual
cycle. '

She must not smoke, take drugs, or seek
medication, Her fasily background must be
genetically {mpeccable, and she must sesk good
antenatal care and a safe place in which to
deliver,

S0 order your own envizocment and Tequest that you
ars not born either preterm or postterm. Lat not
your membranes rupture early, and, sbove all,
enter the vorld head first with the minimum dalay
once the journey has started. Having arrived,
breathe quickly befors they cut your cord, and
then ask to be directed to the intensive care
unit! '

By this you have the best chance to survive the
risks of your prenatal lifa,

Charles P, Douglas
Risks in the Practice of Modern Ohstetrics, p. |
Ed. S. Aladjem, The C. V. Mosby Company, St. Louis 197§




