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T INTRODUCT TON 4

Mwo out of every 100 people in the United\States and Canada are born
mentally retarded, or become mentally retarded after birth. This condi—
tion is not a disease in itself, but can be a symptom of any number ,of
disorders, many of which at the present time, are preventable or treatable.
Despite the fact that medical science now has the knowledge and tiechniques
to prevent many forms of mental retardation-—-indeed to cut the incidence
of mental retardation by half in the Unlited States-—the general public,
and even many menbers of the medigal profession are unaware of these
advances. ' d T

The International Sumit on Prevention of Mental Retardation From Bie-
medical Causes was held at Wingspread, December,15-16, 1978, ta explore
the many avenues open at the gresent time to sclentists and physicians

in working toward- the laudable and achievable goal of significantly
reducing the incidence of mental retardation. The stated purpose of the
conference was "... to provide a forum which facilitates the abilities

of representatives of .Canadian -and United States organizations and agen—
cies, to think, plan, collaborate, and develop short and long range
strategies." Fxperts from many wedical and research facilities were
brought together under the auspices of the President's Committec on Mental
Retardation; the Amcrican Association on Mental Deficiency; the Canadian
Association for the Mentally Retarded; and the National Association for °
Retarded Citizens, in cooperation with the Johnson Foundation.

. The physical facilities at Wingspread and the ph§losophy of the Johnson
Foundation provided a most weloome atmosphere for the thinking that took
place, the ideas that were generated, and the personal commitments that
were made in the effort to reduce significantly the incidence of mental
retardation from biamedical causes.-

. Frank Lloyd Wright designed the building and called it Wingspread. It is
situated on a rolking prairie site north of Racine, Wisoonsin, and was
buMt in 1938 as a residence for th® Johnson family. In 1960, through
the gift of Mr. and Mrs. H. . Johnson, it became the headquarters of ,
'The Johnson Foundation and began its career as an educational conference
center.

In the years since, it has been the setting for many conferences dealing
with .subjects of regional, national, and intermational interest. It is
the hope, and belief of the Foundation's trustees that Wingspread will
take its place increasingly as a national institution devoted to the free
exchange of ideas anong people. ' :

v, . . .
The rolling expanse of the Midwestern prairies was considered a natural’
setting for Wingspread. In the limitless earth, the architect -envisioned
a freedom and movement. The name Wingspread was an, expression of the

<
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nature of the builcfiing, . reflecting aspiYation through spread wings--a

symbol of sdaring inspiration and, in more recent yeayrs, the free
expression of ideas.,

In his 1971 Johnson Foundation Report, Mr. lLeslie Paffrath, president of
the Johnson Foundation, described the#atmosphere Whi'(?l contributed im-
“measurably to the success of the' Summit: \ ’
"Individuals travel thousands of miles to attend Wingspread conferences !
in the belief that constructive work will be done. We act to meet this
axpectation with a climate favorable to personal exchangk of ideas. The
goal of the Foundation is to encourage such exchange, for modern commni-
cation does not insure this, despite its capacity to inform on a global
basis. Man can transmit words fram earth to moon and moon to earth, but
the essence of all he has learned over the ages abbut relating to other
men cames into play humanly only when his eye 1s at the level of ®another
man. We believe in the good effect of quiet and reasonable exchanges of -
ideas expressed in@mutual\ respect. Meaningful dialogue prospers where
. the several benses. come into play; when men are free to use intuition
" and spiritual experience, as well as intgllect. We encourage people to
discover and act out their individual humanness, in opposition tci the
forces which dehumanize." .
P . . X - & .
In this atmosphere, the International Sunmit on Prevention of Mental '
Retardation From Biomedical Causes took place. Mrs. Laverdia T. Roach, °
Program Specialist from the President's Committee on Mental Retardation, "
* “planned and coordinated the conference.  The f¢llowing manuscript is a
reocord of the problems it considered, the suggestions and recommenda-
tioms it produced, and the cammitments that were made by the p@rti\c\ipants.
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) Highlights of the OConference

The Summit theme was "Prevention of Mental Retardation From Biomedical
Causes: A Realistic and Achievable Goal." * It was opened by Dr. Margaret
» Giannini, president of the American. Association on Mental Deficiency,

°  after whlch the participants were welgomed to Wingspread by Mr. leslie .
Paffrath, president of The Johnson Foundation. Then Mr. Fred J. Krause,
‘executive director of the President's Committee on Mental Retardation,
gave a statement of the purpose and objectives of the Sumiit; and the

. keynote -address was given by Dr. Hugo Moser, director of the Kennedy
Center for Mental Retardation, Johns Hopkins Medical-Center.
.In his address, Dr. Moser reminded the group that;it has been six years
' since the President of the United States established as a national goal,
K that by the year 2000 the incidence of mental retardation be réduced by
half. Since about one-fifth of that time has now passed, Dr. Moser - =
emphasized the importance of the Sumnit’ in determining whether our pre-
sent courses of action will permit us to reach this target. He noted
that we have the capacity to completely prevent retardation due to phe-
nylketonuria (PKU), hypothyrodism, galactosemia, and certgin rarer dis-
orders._ The elimination of retardation from these causes is based on.
maseé sscreening (testing) of newborns to identify these disorders, which
ate diagnosable and treatable. Dr. Moser discussed the use of amnio-
cenyesis -Abortion in the prev?ntion of the birth of Down's syndrome
individuals and emphasized the troublesome problem in this field due to:
reljigious and ethical contreversies about abortion.

. In this ard, Dr. Richard Koch of the Children's Hospital of Las
Angeles stated in his sumation of the conferehce, that we must meet the
challenge of the "Right to Life" movement head-on, as it could pose a
threat to the science of gepetics, :amniocentesis programs, sex education
in public scheols, and to our efforts to help with the problem of teen-
age pregnancy. He emphasized the importance of the protection of equal
‘rights; the right of the child to be well born and the right of the
mother to have healthy children. He said both forces should join hands
to spur progress so that abortion would bepome an unnecessary solution.-
: ’
The problem of the continuing incidence of common childhood diseases
was discussed. Even thoughs there are now vaccines for measles, rubella
(German nmeasles), whooping cough, and mups, these diseases are still
occurring among children and young adults. Dr. J. Albert Browder of
the University of.Ordgon Health Science Center reported that, while most ..
States have immnization regulations requiring immunizations for rubella,

diptheria, pertusis, and tetanus for school attendance, these rules
. = v
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have generally not been enforced. Dr. Browder said that before live
vaccines became available in 1963, four million people contracted
measles annually in the United States, resulting in 4,000 cases of

. encephalitis, 1,300 cases of mental retardation, and 400 deaths.

' . Between' 1964 and 1974, 707,000 cases of mddsles were averted, 2,400
lives were saved, and 7,000 :cases of mental. retardation prevented due
to immunizatians. Dr. Browder also noted that not only the present
generation, but the next’ one is affected by chlldhood dlseases, if they
are contracted by wamen during pregnancy. Medsles, although it is
usually @ mild disease in the mother, can cause deafness, blindness,
mental retardation, and other handicaps in the fetus: Dr. Browder said
that a major concern is apathy and ignorance by the publlc, and even’
same physicians, about the need, for mmunlzatlon‘s

Dr. Aubrey Milunsky of the Funice Kennedy Shriver Center for Mental
Retardation made a presentatlon on the establishment of a National

" Program To Prevent Neural Tube Disorders. These disorders are usually
serious birth defects such as -spina bifida, hydrocephaly, and anence-
phaly (no brain). Dr. Milunsky reported that nine out of ten of these.
defects can now be detected by amniocentesis, blood tests, and ultra-
sound methods, and that with proper national planning, 90 peroent of
them could be detected in the early stages of pregnancy.

Mr. Joseph P. Dion’ of the United States General Acoountlng Office said
that each dollar invested in screening with a battery of seven tests to
diagnose treatable diseases which cause mental retardation in newborn
infants saves more than $20.00 spent for programs to care for retarded
individuals. Mr. Dion reported that the Department of Health, Educa- -
tion, and Welfare (HEW) has designated thé incaming Assistant Secretary
of HEW to be a focal point to implement a hational preventlon strateqgy,’-
monitor and coordﬁate the efforts of various HEW agencies and offices,
and develop a method of determining the progress being made in reaching
the goal of reducing the incidence of mental retardatlon by half by

the end of this century. N

Until 1968, Rh hemolytic disease often caused cerebral palsy, deafness,
sei%Zures, and mental retardation in Rh positive infants.born to Rh
negative mothers. This occurred after the wother's body was, sen51tlzed
to Rh positive blood. At the present time, there is no reai)n why any
child should suffer fram Rh hemolytic disease, and yet infants are -
still being damaged by -this disorder. °

Dr. Robert A. MacCready, retined/director of the Massachusétts Depart-
ment of Public Health Laboratories, reported that Rh immune globulin

(RhIG), which was developed in 1968, can letely prever?t Rh hemolytic

disease; yet it is estimated that only 80 cent of ﬁthe Rh negative
L -
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; k won\en who should receive it, actually get it. Dr. MacCready said it has
t been estimated that in 1974, 7,000 infants wer@ born in the United States
*with Rh hemolytic disease. He explained-that jthe RhIG, if administered
. ¥ to a woman within 72 hours of the time she has received Rh positive
blood cells from any cause, such as delivery, abortion, or blood traps-
fusion, will destroy those positive cells before her body has had time .
to produce the ‘antibadies which could damage a subsequent infant. °
. Dr. MacCready.emphasized that RhIG is effective only for Rh negative
v . -women-not already sensitized, “and that the RhIG must be administered
A . after each de11very or abortion.
4

In Lonnectlcut where a well organlzed program to reduce the incid

of Rh hemolytlc disease was instituted, the numbers declinded from 102
in 1970 to 19 in 1976. Dr. MacCready said the relatively modest cost

of the administration is far less ‘expensive than treating the children
afflicted with the discase. He said the utilizatdon of RhIG is_ now
standard medical care and its appropriate administration to maternity
patients should be paid for by HEW for Medicaid patients, and that

C o Blue Cross/Blue Shleld and other medlcal insurance plans should also .
’ provide it. : .

r ¥

Malnutr1t ion during pregnancy leads to mcreased incidence of prema-
turity, still births, low birth weight babies, and babies that are
functionally immature. Dr. Phyllis B. Acosta of .the School of Medicine
at Emory University reported that it has been known for nearly 30 years
that nutritional supplements during pregnancy increase the length of
gestation and the birth weight of the infant. Since there is a -higher
rate of mental retardation among premature infants and infants of low

N birth weight than among full term infants and those weighing over 2500

N grams at birth, nutritional supplements during pregnancy are an impor-
tant factor in preventing mental retardation. Dr. Acosta noted that'
therc is eviderice that breast milk contains E-ooli- antibodies, thyroid:
hormone and taurine, and that breast fed babies have féwer respiratory

. illnesses, rallergies, and less diarrhea than bottle fed babies; thus,
! it is important to encourage mothers to breast feed their infants.

v ’ Dr. Pedro Rosso of the Institute of Human Nutrition at the College’of
Physicians and Surgeons, Columbia University of New York, explained in
'his presentation on Nutrition, Brain Growth, and Mental Retardation
why children who are undernourished prenatally and during infancy tend
to have a muc higher incidence of mental retardation than others. He
said that eriments on animals have shown that undernutrition during
pregnancy scauses a slow1ng of cell lelSlon .and a reduction in the
ultimate number of cells in each organ, including the brain. 'This
ocondition becames permanent once the normal time for cell division has
passed. Dr. Rossa pointed out that children suffering the effects of

. ' malnutrition’ usually also suffer from environmental deprivation and the

. ' ] ocombination of condltlons has a devastating effect on the1r physical

and intellectual'growth. '

’
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It has become apparent that, to be successful in eliminating ceftain
causes of mental retardation and to better serve the public, some
special services need to be reglonallzed so that they can be made avail-
able to every area. These services involve camplicated techniques that
would entail excessive expense and inefficiency if they were carried
out at every individual hospital or clinic. \
Dr. Robert Guthrie of State University of New York at Buff‘:lo ga
pne_sentatim}n Regionalization gnd Expansion of a Metabolic -Sc ing
Program for Newborns. Dr. Guthrié said that, with the use of automated
equipment, mass screening can be done for galactosemia, homocystinuria,
maplé syrup urin® disease, and histidinémia, in addition to-PKU. He
also discussed recently déveloped screening techniques to"aetect hypbo-
thyroidism m newborns. He enphasized the importance of liaison
between scréening programs and medical centers to assure good follow up
and treatment after a disorder is detected.

" Dr. Louis Gluck of the School of Medicine at the University of Califor- .

nia at San Diego moted that since 1970, the United States has rated

.11th ~ 15th in the world in infant mortality. Jle pointed out that peri-

natal medicine is of utmost jmportance because over -90 percent of all
non—heredltdry developmental problems (brain damage, cerebral palsy,
mental Yetardation, behavior disorders, learning problems, etc.) are
produced during the perlnatal period, and many of these could be pre-
vented with proper care. He said, not only do intensive care perinatal
units need to be regionalized so that these services can be available to
the entire population, but doctors need better training in obstetrical
methods and pediatric care for infants.. The rapid growth of knowledge
in this field and the expansion of reqlona] ization of these services
should brlng about a reduction in infant mortality and a oorresponding
.reduction in mental retardation from perinatal ce‘auses.‘&,s .
Lead poisoning has long%een recognized as a cause of mental retardation.
It was once thought that it was caused almost exclusively by the eating
of lead-containing paint by children. Dr. Sergio Piamelli of the New
York University School of Medieine. reported that this is no longer '

completely true. He reported that lead in the atmosphere and in our

bodies has been incréasing sihce 1923 when lead was first used as an
additive for gasoline. He said there is no such thing as a “normal
blood lead level," and that in 1975, 150,000 tons of lead were emitted
into the air in the United States and that 100 milligrams is enough lead
to kill a child. '

e

¥,

. In-1971, 2,000 children in New York were found to have uns‘afe levels of

lead in their blood; owever, the blood lead level of New York children
is now going down because the city has passed an ordinance limiting the
amount of lead in gasoline. Dr. Piomelli.added that ch}ldren are .
especially prone to ingest lead from dust because they suck their thumbs
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and put their fingers in their mouths. According to Dr. Piamelli, there
is also lead in same tin cans which leaches out into food. There scomed .
to be consensus of opinion among the conference participants that we

need legislation to remove all lead from gasoline. R

Down's syndrome and Its Potential Prevention was discussed by
Dr. Margaret J. Giannmi,_présideng of the American Association on Mental
Deficiency and director of the Mental Retardation Institute, New York
Medical College, who said that Down's syndrome can now be detected pre-
natally by amiocentesis and the mother fyay Bpt to have the pregnancy
- terminated.:, Genetic counseling is important ln the prevention of this
-form of mental retardation. She.also stres that the ultimate solution
to the=problem of Down's syndrome lay in further résearch to find the
cause of non-disjunction. .

Maternal alcoholism has enly recently been identified as a cause of

. mental retardation and other abnormalities in the infant. Dr. Kenneth
Lyons Jones of the University of California at San Djego said that nore
publicity is needed in this area to make the public aware of the dangers
associated with excedsive drinking by pregnant women. 1In the same vein,
Dr. Koch roted that it has been proven that excessive cigarette smoking
during pregnancy often causes prematurity and babies of low birth weight.

Dr. Elizabeth Boggs of the Governmental Affairs Commiitee of the National

' Association for Retarded Citizens made a .presentation on Strategies for
Prevention of Mental Retardation at tHe Federal lLevel. Dr. Boggs said
that the Federal role is changing and multiplying. She noted that the
prevention of mental retardation requires that many-targets be attacked
concurrently, using different strategies. . She pointed out eight differ-
ent activities Federal agencies should be carrying out through the
Public Health Service to prevent biomgdical disorders. She said, for
each of the targets to be attacked in the prevention of mental retarda-
tion, clear objectives should be established, specific coalitions
mobilized, progress charted, and successes proclaimed.

Dr. Cecil B. Jacobson, chaimman of the Task Force on Biomedical Preven-—
tion of the President's Committee.on Mental Retardation gave a report
oh Regionalization for Genetic Services and Amiocentesis in which he”
said that the technique of amniocentesis to diagnose chromosomal and
biochemical defects prenatally was first reported by independent lahora-
tories in.1967. Since the technique was first developed, these labora-
tories have performed over 27,000 amniotec fluid studies.. Dr. Jacobson
. pointed out that at the present time, over 60.inborn errors of metabo-
lism, plus all known chromosomal anomalies can be detected by th&'s
method, and that a study done by the National Institute of Child Health
and Human Development has determined that the procedure does not signi-
ficantly increase the risk of maternal or fetal loss or injury. ’

s
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Workshops were held on all the subjects presented, in which the problems
were discussed and recamendations were made to the conference partici-
pants. After these/recomendations were ratified by the group, the

conference closed with a Celebxration of Comitment in which each indivi-

dual explored specific strategies on which he or she would work to assist
in‘the implemengation of the Summit objectives and priorities.
]
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PREVENTION OF MENTAL RETARDATION

FROM BIOMEDICAL CAUSES

by

H Moser, M.D.
Director, John F. Kennedy Institute
Professor, Departments of Neurology and Pediatrics
Johns Hopkins Medical Institution
Baltimore, Maryland
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PREVENTION OF MFNTAL RETARDATION

: b
FROM_ BIOMEDICAL, CAUSES

)

It is* now six years since the President of the United States established
+ -as.a national goal, that by the year 2000 the incidence of mental retar-
* ' “dation be reduced by one-half. About one-fifth of the allotted time has
' passed. It is indeed important that we mect so that we can decide if
our present courses of action will permit us to reach this target. .

In this statement, I would like to focus on four points:

1. Truly remarkable progress has been achicved in some areas.
In order to give a general overview of the problem, I have prepared a
table which lists the major causes of severe mental retardation (I.Q.«<50)
and gives an estimate of the degree to which each of these might be pre-
vented by the effective application of current knowledge. The incidence
figures are based upon surveys of severely retarded residents in two
institutions (Central Colony in Madison, Wisconsin and Walter E. Fernald
State School in. Waltham, Massachusetts), and on published incidence
figures in large population groups. The numbers I have listed here are
approximations only, and designed only to indicate ‘order of magnitude.

In regard to the prevention of mental retardation due to metabolic
disease, I have taken as a given reason our capacity to prevent coin-
: pletely, retardation due to phenylketonuria, hypothyroidism, galacto-

. semia, and certain rarer disorders. To arrive at the figure for the
prevention of Down's-syndrome, I have assumed that amniocentesis will
be performed on all pregnant women over 35 years old, and that all Down's
syndrome fetuses are aborted. -As I discuss below, this approach 1is

oontroversial.
;s I have assumed entirelyuw arbitrarily, that it will be possible to reduce
! by one-half, brain damage due to perinatal injuries. However it is

quite possible that with a regional network of perinatal centers, we
can achieve even better results. Prompt therapy of bacterial brain and
meningeal infections, and effective immunizations against measles and
rubella should allow major reduction in mental retardation due to these
causes, but allowance must be made for the fact that we cannot as yet
deal with cytomegalic Or herpes simplex virus, or disorders such as
toxoplasmbsis. I have assumed. that amniocentesis of relatives of
patients with neural tube defetts might allow ‘prenatgl detection of
roughly half of the cases. .

On the basis of these very rough figures, which I am sure will be
altered and refined during the discussioms of the next two days, I have
made the estimate that approximately 30 percent of severe mental retar-
dation might be prevented by the widespread application of - presently
known techniques.

>
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2. 'The causes and types of mental retardation are, and will continue
to be, in.a state of flux. While we have, for practical purposés, elimi-
.- -» nated phenylketonuria as a cause of severe mental retardation, we must - N

now prepare to counsel the toeated phenylketonuric wamen. 'To prevent
retaéded of fspring, it is likely that they either must:not have children
. Or nust resupe dletary therapy.during pregnancy. In spite of their’
effectiveness (and in part because of it), our neonatal units will result
in the survival.of s(me handicapped children who in the past would bqve
died. Finally, new drugs and new \environmental Jezards may cause
previously unrecognized fetal malformations. In regard to the thousands
of possible teratogens, there is the need and, T belicve, the possi-
bility of developing screening assays analogous to the Ames assay for

_ carcmaje%mmging nature of mental retardation means thpt we
cannot rely o ixed set of prevention strategies. We must bel\prepared

- to re-evaluate, and to adjust. : A

]

3. There 1s, and there will probably always be, genuine and legiti-

mate conflict between the urge to apply existing knowledge and the
search for new knowledge. 1 suspect that everyone aqreés that both
should go forward simultaneously. However, with limited resources,
priorities have to be set. I would submit that these must be decided
individually for each specific prablem. Let me clarify this with some

*  examples: In respect to many aspects of metabolic. sqreening or to the
prevention of Rh disease, the challenge now is the fail-safe implementa-
tion of existing knowledge. " We know that we can prevent serious disease,
and at low cost. However, in respect to Down's syndrome, the situation
is very different. If amniocentesis is performed for all pregnant ,
wamen over age 40, and if all Down's fetuses detected in this way were
to be aborted, this would reduce the total incidence by approximately -
15 percent. 1If the age figure is set at 35 years, then we oould detect
prenatally and prevent 30 percent. With the present state of knowledge,
the .canplete elimination of Down's syndrome would ire amniocentesis
and karyotype studies of all pregnancies. This would entail unaccep—
table cost and might be associated with low-incidence complications of
amniocentesis which so far have not been recognized.

'In addition, we are all aware of the religious and ethical controversies
about abortion. In respect to Down's syndrome, these controversies are,
if this .be possible, still more troublesome since children with Down's
syndrome, in fact, have such considerable capacity for growth and
development. I would submit, admittedly as my personal bias, that in
respect to Down's syndrome, our priority should be the search for addi-
tidhal knowledge. The most desirable new knowledge would be to under-
stand the cause of non-dysjunction in the ovum so that the very occur-
rence of trisomy could be prevented. We do not know the cause for
mental handicap in Down's syndrome. Perhaps it is not inextricably
related to the existence of the chromosomal abnormality, and thus, it |
may become possible to improve the mental handicap. If neither of the
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above are successful, we ought, at the very least, to search for markers
. of couples at risk in addition to maternal age, so that we can identify
.- with greater precision those’ parents who are at risk of having a child'
with Down's syndrome and thus reduce the number ‘of pregnancies that need
to be monitored. '
The main point I wish to make is that while the effective implementation‘ .
of existing knowledge will allow us to reduce the incidence of some )
- " forms of mental retardation, 1’ sygpect that this might not permit-us to .
reach the target of 50 percent reduction. I believe that to reach this
e ‘ goal, we must also continue to search out what is pot known. To be able
: : © to make the best judgement on how to distribute resources between imple-
mentation of the known and search for the new requires facts, wisdom, -
and good faith. . )
_ In conclusion, it is truly exciting to see so many biomedical , causes of
., mental retardation crumble simultaneously under the attack of new know-
- ledge. .I believe that we can indeed achieve the goal of 50 percent
reduction by the year 2000, provided that we exercise to the maximum
our intelligence, judgment, and good faith and provided that we are
able to engage and maintain the commitment and support of the general
public. '
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SEVERE MENTAL RETARDATION
{1.Q. 50)

N

Major causes and estifate of !

oo : percentagé that might be prevented

Q\

. Inbom errors of

metabolism and
hypothroidism

. Chromosome dis-—
orders (mainly

. Down's)

. Neural tube

defects
. Other genetic -

. Perinatal inju-
ries prematurity
. Infectious dis- -
ease (viral,
bacterial)

. Rh disease

. Lead poisoning -

. Postnatal trauma

. Unknown

TOTAL

by effective application of
existing knowledge )

~

 percent of severe MR percent of Severe MR
‘ that couldl be prevented
5 . 2.5 o«
//;0/ ' 9 )
3 1.5 -
*
6 ———
20 10
7 5
o
?20.5 0.5 .
?1 1 ¢
2 . 1
25 —
100 29
*»
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One of the questions I have often been asked is how a congressional inves-

~ tigative agency got'involved in mental retardation? The Genaral, Acoounting

Office (GAO) evaluates program effectiveness. wherever Federal funds are
spent. Our work is initiated in one of three ways: o

. *

1. Perxiodic audits required by law;
‘' 2. Review generated int’exhally by GAO; or

3. Investlgatlons requested by md1v1dual leglslators or oongres—
sional committees.

Our work in mental retardation falls into the second category.

About 4 years ago, the GAO established a Mental Health Activities Task
Force to assess the impact that Federal programs have had on this country's
tental health problems. The Task Force was designed to cut across pre-
viously existing functional and organizational lines.to focus its evalua-
tions on the problems and issues thems€lves, rather than on the programs
set up to deal with the problems or the agencies delivering the services.

The Task Force initiated a two-pronged effort in evaluating mental retar-
dation programs. First, we examined Federal and State efforts to deinsti-
tutionalize retarded persons and second, we evaluated Federal efforts to
prevent retardation. As an agency oncerned with improved effectiveness,
we directed our recommendations to other Federal agencies This was the
case in this report. That is not to minimize or ignore the roles of f}n
private sector. -

As you all know, mental retardation is one of the nation's greatest long-
term public health, social, anid economic problems. It is estimated that

" over 100,000 new cases of retardation occur eacl;P@r—as many as four

million of the 80 million children expected to born (at-present birth
rates) by the-year 2000 will be born mentally retarded, or will become
mentally retarded.

'In 1974, the Department of Health, Education, and Welfare (HEW) estimated

that natidnal cost of mental retardation at between $8.5 and $9 billion
annually, including care, treatment, and the economic losses attributable
to the decreased productivity of retarded persons. HEW estimated that

it alone spent over $1.7 billion in fiscal year 1976 for mentally netarded
persons.

In 1976, the President's Conmlttee on Mental Retardatlon (PCMR) called for
reducing the incidence of mental retardation:

1. f;:om bianedical caufes by at least 50 percent by the year 2000,

and -

)
i
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2. .associated with social disquantage to the- lowest level possible
by the end of the century.

We made our review to determine what has been done to prevent retardation
and what can and should be done to reduce it. . .
We found that despite the Préski%ant's goal of reducing mental retardation
by half by the end' of the century, (1) no HEW agency has been made respon-
sible for monitoring the implementation of the goal; (2) the goal has 1ot
been designated an cbjective by those HEW agencies with prevention respon-
sibilities; and (3) systems have not been established or methods developed
to assess progress in achieving the goal.

Although scme HEW organizations have majoy responsibilities for ocoordina-
ting or operating mental retardation activities or programs, none has
overall responsibility for developing a prevention strategy, determining
and implementing efforts needed to accomplish the President's goal, or
defining the responsibilities of agencies and programs that do or oould
have an impact on the goal. In addition, agencies that have major respon-
sibilities for :improving.child health, and preventing childhood disabilities,
primarily the Bureau of Community Health Servicks, Health Services :
Administration, have neither developed a strategy for, nor established li
methods of measuring progress in reducing its incidence.

If the incidence of mental retardation is to be reduced to the maximum
extent possible, a specific group within HFW must be made responsible for
implementing and monitoring a national prevention strategy, clarifying
agency roles, and determining which HEW programs can best assist in the
effort, and how they can accomplish this task. The responsibilities of
this organizatich should include coordinating the mental retardation pre-
vention efforts of the various HEW programs and developing a method to
measure the progress being made.

- ~ .
We recamended that the Secretary of HEW: :

-2 Designate a focal point within HEW to implement a national
prevention strategy, monitor and coordinate the efforts of
the various HEW agencies and offices, and develop a method
of detemining the progress being made in reaching the goal.

[ . .

° Designate prevention of mental retardation an objective in

HEW's operational planning system.

HEW agreed with our recommendation to designate a focal point in HEW for
the mental retardation prevention effort. The Office of the Assistant
Secretary for Health will be the focal point. Specific responsbility will
be designated by the incoming Assistant Secretary for Health. '
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The remaining chapters oY our report focus on selected causes of mental
retardation for which it appears thyt more intensive implembntation of
certain technigues would result in reduced incidence. Neither the selec-
tion of spegific causes nor the arrangement of chapters in this report
are inte ta sgess the importance of any one cause or minimize the °
significance of other causes. .

Y - ' o
“"While we have concentrated in this report on actiohns that can be taken to
prevent mental retardation with existing knowledge and technoloqy, we
recbgnize that research is needed and is ongoing into the causes and
‘possible methods of preventing mental retardation. :

ME'fABOLIC DISORDERS

Although almost all States have newborn screening programs for PKU, at the
time of our rvevu:v}, screening for other metabolic disorders was done
routinely by only eight States. Also, improvements are needed in many
State PKU. pnograms to more effectively reach all infants.

In 1975, Dp Robcrt MacCready sent a questionnaire to health officials in
each State. Only 15 States had statistics showing that their screening
programs were reaching 90 percent, two were reaching 70 to 80 percent, and
four ware reaching only 60 to 70 percent.

Dr. Robert Gut;hrle reports that a primary reason why testing has not been
expanded in more St-tes to include other metabolic disorders is that
screening programs have primarily been restricted to within the State
boundaries and many State populations are too small to justify testing for
the rarer disorders. He has reported that to get full value from automated
- screening, it must be dope on a large scale--a minimum of 25,000 births
- a year. Therefore, he argues that consolidation of screening is needed
(1) within large States where screening is fragmented into many programs,
each too small to make multiple testing practical, and (2) between or
among States where populations are too small to warrant multiple screening
within each State. Bureau of Community Health Services officials agree
that consolidation or regionalization of screening programs is needed.

"« We estimat~d that PKU screening, under a well-organized automated system,
and lifetime treatment of afflicted individuals would cost about $3.3
million a year. However, such screening could prevent t 270 cases of
mental retardation and avoid $189 million a year in casts of providing
care and services for individuals whg, without screening and treatment,

. would be retarded. :

We also estimated that adding screening and treatment of six other disorders
would raise costs to about $18.5 million a year, but could prevent as many
as 305 cases of mental retardation each year and increase the savings of
lifetime care costs to about $437 million. J

<«
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.  Although the concept of relating behefits to.costs is simple, its actual
application is complex and @ifficult. The major benefit usually cited in
preventing retardation is th¢ avoided costs of caring far the retarded
individual. Another factor that shoyld be considered, however, is the
benefit to society of havipg an individual who is pot retarded, but who .
would have been without the program. These benefits accure ocpntinuously

‘9 over his or her lifetime, taking different forms and affecting different

sectors of society such as: reduced unemployment, reduced welfare payments,
increased job productivity and increased tax revenue. 'We did not amalyze .
the latter benefits because of the inherent difficulties in measuring '
their monetary value. For the same reasoh, we did not consider the.
savings in human suffering associated with aveiding retardation. We
recognize, therefore, that the benefits of screening are understated in
our analysis.

We mcmueng that HEW help improve newborn screening by:

° Evalﬁating State ‘scrgening programs to identify those which
are not effective &nd provide them with necessary assistance;

°  Supporting expansion of newborn screening to include treatable
metabolic disorders in addition to PKU; and L .

° Assisting States to oooperéte to establish cost—effective
~ regiondlized metabolic screening programs.

& ] :

LOW BIRTHNEIGHT INFANTS

<

National Center for Health Statistics data obtained from 42 States and

- the District of Columbia.showed that, in 1973, about 202,000 of the 2.7
- million babies born alive weighed 2,500 grams:or less.
Acoording to the g\lational Center for Health Statistics, about 37,600
women who gave birth in 1973 received no prenatal care, and another .
60,700 did not get prenatal care until their eighth or ninth month of
pregnancy. Of those who received no prendtal care, 21.1 percent gave
birth to low birth weight babies.

The guidelines for maternal and child health services programs of pro-

jects published by HEW. recognize that many women in low-income families
. . receive little or no prenatal care. The guidelines provide that a State

plan for matermal and-child health services should indicate the overall

nature ‘and extent of the need for such services throughqut the State.

In the States we reviewed, this need has not been adequately analyzed.

In addition, headquarters and regional officials of HEW's Bureau of .
Ccmmunity Health Services told us that they had not evaluated the effect
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of maternity and infant care projects on preventing mental retardation.

According to the mental retardation specialist in the Bureau's Office-of

‘Special Ooncerns, it is difficult to document the extent of prevention

of mental retardation because it would take several years of followup to

prove, and matemal and child health projects do not have the resources

to perform such followup. . ) _ '

- : C#

To .be able to establish priorities for allocating prenatal- care.firtls most
effectively and to the areas of greatest need, we recommend that the .

. Secretary of HEW direct the Bureau of Community Health Services to evaluate
the State procedures used to determine needs for prenatal care services
and ensure that State plans outline a clear strategy for reaching the.

- population in greatest need. .o ' .

CHROMOSOME ABNORMALITIES

. Chramosome abnormalities are estimated to quount for about, 16 percent of
the clinically caused cases of mental retardation. A 1974 study reported
that over 10 percent of the residents of public residential facilities for
mentally retarded persons reporting such information were diagnosed. as
.having a chromosome abnormality. . .
. é', ° . v
Since treatment of chromosome abnormalities is limited, the main role of
medical genetics is prevention through genetic counseling and testing.
"Persons with chromosame defects, or at high risk of having children with
gdefects, can be identified and counseled. Additionally, chromosome abnor-
malities can be diagnosed in an unborn child, thus allowing the parents
to make an inforked decision about continuing the pregnancy. ’

. 4 '
However, it appears thatonly a small portion of those who could benefit
from genetic services receive them. Neither HEW nor the States we
reviewed have made efforts to assure that persons needing the service or
~at risk are screéned or served. In addition, the geneticists we inter-
viewed generally believed that enly a small percentage of those who
. obtain’ services are from lower socio-economic groups.

- Federally funded family planning programs, and possibly other Federal.

progrags, might be a good means of providing the needed outreach and
.+ identiTieation, and for serving lower income families. However, the
family planning programs ih the States we reviewed generally did not
attempt to identify- families in need of genetic services.

_"We recommended that the Secretary of HEW:

°® Direct Federally supported family planning programs to routinely
include screening for individuals who are "high risk" for genetic
disorders and refer such individuals to diagnostic and counseling
services. )
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, : ° ponitor the demand on elxisting genetic resoyrces created by
A *  outreach ' and develop strategies for increasing resources as

-

, { . .
° Exploxe how other Federal programs could better be used to
provide genetic screening and services. '

ta N

INFEI?I‘I-OUS DISFASES FOCUSSING ON MEASLES AND RUBELLA

The Cénter for Disease Control (CDC) estimates that about one of every
1,000 reported cases of measles results in brain inflammation, and that
about 28 to 35 percent of those cases result in mental retardation. CIC
has also estimated that the 1964-65 rubella epidemic caused about 1,800
cases of mental retardation, about 2,200 deaths, about 6,300 miscarriages,
left absut 12,000 childrer,déaf or deaf-blind, and caused 5,000 women to
seek therapeutic abortions. ’ /

. _ In the 1960's, vaccines against both these diseases became available, and
4 .+ - since then the incidence of each disease has dropped.dramatically.
However, CDC reports that cases are still occurring and that. immnity
¢ . levels are unnecessarily low, particularly among preschool children,
© giving rise to trr;( possibility of a major epidemic in the future.

Fran a national perspective, two elements aré necessary to effectively
combat these diseases: comprehensive data on immuniity levels to pinpoint .
problem areas and agressive inmunization programs targeted at areas with
low immnity levels. However, in the past, immunity level data has not
been adequate to pinpoint problem areas, nor have vaccination programs
raised immunity' to acceptable levels. P

Federal' programs can improve national surveillance data and help prevent
mental retardation by helping to raise ‘immunity levels for rubella and
measles. The Medicaid Early and Periodic Screening Diagnostic and
Treatment’ Program could collect and provide immunization surveillance
data to.the Center for Disease Control and increase immanization levels
among the children served; Head ‘Start programs could collect and provide
CDC with immunity level data on the children they serve; and Federally
funded family. planning programs could screen their women clients and pro-
vide immunizations,to, those in need.

Federal funding for immnization projects has been substantially reduced
since 1970, on the premise that Federal programs such as Early Periodic
Screening, Diagnosis and Treatment (EPSDT), and the States themselves - . .
would be assuming incredsing responsibilities for immunizing children.
However, CDC is concerned that as Federal funds continue to be reduced,
immnization efforts will falter because EPSDT.and States are not
effectively taking up the slack. This corresponds to experience we had
in the 19%0's when we saw the withdrawal of Federal funds for the State

A
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supported immunization programs. The incidence of both measles and

rubella skyrocketed overnight. With-the reinstitution of Federal funds, -
the rate plumeted again almost Jmnedlately

We recommended that the Secretary of HEW:

° Examine the altematives of expanding CDC support of State
'vaccination programs or making arrangements between CDC and
the Medical Services Administration that will enable EPSDT -
to nore effectively support national and State-immunization
activities.

° Expand EPSDT requirements to specifically require screening
for immunization status and reporting of the number screened
and immunized.

° Require Head Start projects to develop data on the results
' of their immunization screening.
[}
° Require Federally funded family planning and other appropriate
programs to include rubella susceptibility testing and :
inmunizations, where appropriate, among their routine services.

LEAD POISONING

Lead poisoning has generally been associated with children eating lead-
based paint chips. Steps have been undertaken to reduce lead poisoning
hazards, including urban renewal and laws restricting lead-based paint.
However, other sources of lead, such as airborne emissions from auto-
mobiles or smelters may be causing excessive lead absorption in other
segnents of the: population.

More widespread screening is needed to determine the full extent of the
lead poisoning problem. Except in certain known high-risk areas, lead
poisoning is not a recognized problem, and screening is not routine.
Even Medicaid's EPSDT program, which strongly enocourages lead screening,
apparentely does not perform such screening on a large scale; reporting
requlxements are inadequate to determlne the extent of screening and the
results in locale§ where screening is being done.

Part of the Justlficatlon for the §5.5 million. decrease (from $9 million
to-$3.5 million) in CDC's fiscal year 1976 budget for - lead poisoning
prevention was that EPSDT and other health service delivery programs
were to fill the gap. However, systematic wide-scale screening for lead
poisoning is not being done. HEW does not even require that the number
of children screened for lead poisoning under EPSDT be reported; it only

requires reporting of those cases referred for diagnosis and/or treatment.

-
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We reconmended that the Secretary of HEW:

° Guide the States on how best to use their EPSDT programs to
identify areas needing expanded lead poisoning prevehtion
efforts; encourage the States to embark upon aggressive lead
screening efforts; and support expansion of public and physi-
cian education on the problem of lead poisoning.

? .Require reporting under EPSDT of the number of individuals
screened for lead poisoning as well as the number referyed
for treatment.

° ﬁequim HEW agencies that are screening fof lead poisoning
to report on the results of screening to id in identi fying
problem areasg.

> Consider having CDC develop a surveillance system % analyze

the problem at the national level.

Rh DISEASE

In 1972, a Public Health Service report estimated that every year about
20,000 infants are born with Rh disease, and another 5,000 pregnancies
end in stillbirth. It further estimated that 5 to 15 percent of those
born with the disease develop severe &entral nervous system complications
if untreated. The most recent information available shows that there
were 7,000 infants born in 1974 with-Rh disease.

In many areas, women haveing an easily diagnosed need for immunoglobulin

are not receiving it. Most States (1) have not established mechanisms

to monitor Rh meholytic disease, (2) do not_require premarital Or pre-

natal blood typing, and (3) do not campile camprehensive surveillance Py
data ‘on immunoglobulin ‘use, Rh disease incidence, or the effectiveness

of prevention efforts. '

{

Without a continuous effort to identify Rh negative women and to provide
immunoglobulin, to those women who need it, this disease will not be
eradicated. Federally supported family planning programs ocould help ty
typing their clients' blood for Rh factor. In addition, other Federal
programs that pay for or provide delivery serviceg could provide blood
typing and vaccinate women found to be at risk.

»~ -
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We recommended that the Secretary of HEW: \

° Instruct EDC to determine if the incidence of Rh disease 'is
lower in States having mechanisms for monitoring Rh-disease
and immnoglobulin use. If such surveillance mechanisms are

/
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effective, encourage States ‘to develop comprehensive systems
to test all pregnant wamen for Rh incompatibility, and report
incidence of Rh hemolytic disease and use of Rh immunoglobulin
to CDC, thereby establishing a national program for monitoring
the incidence of the disease.

® Require Federally supported family planning pmgraﬁts to include
Rh blood typing as a routine part of family planning services.

Encourage Rh testing in all deliverles, m{scarrlages or abortions
paid- for with HEW funds and provide immunoglobulin to women who
need it.

The final chapter of our report addresses psycho-social causes of retar— .
dation which I will not discuss at this time. If any of you are interes-
ted in obtaining copies bf this report, they are available free of charge
to faculty members, students, goverrment officials, and non-profit organ-
izations. They can be obtained hy the general publlc at a cost of $1.00
per copy. To request a copy, write to:

U.$5. General Accounting Office
Distribution Section, Room 4522
441 G Street, N.W.

Washington, D.C. 20548

JES VRS S S
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Group Leader: Joseph Dion

Reocorder t Robert G. Jordan, M.D.

We recommend that the Secretary of HEW:

° pesignate a focal point within HEW to implement a national
prevention strategy, monitor and coordinate the efforts of
the various HEW agencies and offices, and develop a method
of determining the progress being made in reaching the goal.

? .
° pesignate prevention of mental retardation an objective
HEW's operational planning system. :

SCREENING FOR INBORN ERRORS OF METABOLISM
We recammend that the Secretary of HEW help improve newborn screening by:

 ° Evaluating State screening programs to identify those which are
. not effective, and provide them with necessary assistance. :

° pEnoourage and assist States to cooperate in the establishment
of cost-effective regionalized metabolic screening. programs.

PRENATAL CARE

We recommend that the Secretary of HEW:

° Direct the Bureau of Community Health Servioes to evaluate the
State procedures used to determine needs for prenatal care
services, and insure that State plans outline a clear strategy
of how to reach the population in greatest need. '

‘ GENETIC SCREENING AND COUNSELING

¥ _ We recormend that the Secretary of HEW:

° Direct Federally supported family planning programs to routinely
include screening for individuals who are "high risk" for genetic




disorders and refer such individuals to dilagnostic and
counseling services.

Monitor the demand on existing genetic resources created by
outreach and develop strategies for increasing resources as
needed.

Explore how other Federal programs oould better be used to
provide.genetic screening and services.

IMMUNIZING AGAINST RUBELLA AND MEASLES

We recamnend that the Secretary ofs HEW:

(]

Examine the altematlves of expanding CDC support of State

vaccination programs or making arrangements between CDC and the
Medical Services Administration that will enable EPSDT to nove
to effectively support national and State immunization activities.

Expand EPSDT requirements to spemﬁcally require screening “for
immunization status and reporting of the number screened and
immuinized. -

Require Head Start projects to develop data on the results of
their immunization screening.

Reqijire Federally funded family planning and other appropriate
programs to include rubella susceptibility testing and immniza-
tiong, where appropriate among their routine services.

!

SCREENING FOR LEAD POISONING

We recommend that the Secretary of HEW:

(o]

v

Guide the States on how best to use their EPSDT programs to
identify areas needing expanded lead poisoning prevention

. efforts; encourage the States to embark upon agressive lead

screening efforts; and support expansion of public and physi-
cian education on the problem of lead pomoning

Require reportlng under EPSDT of the number of individuals
scyeened for lead poisoning, as well as the number referred
for treatment.

Mquire HEW agencies that are screening for lead polsoh:mg ta

report on the results of screenirg to aid in identifying problem
areas.

~-17-
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Consider having CDC develop a surveillance system to analyze
the problem at the national level. '

Rh DISEASE

We reconmend that the Secretary of HEW:

o

Instruct CDC to determine if the incidence of Rh disease 18
lower in States having mechanisms for monitoring Rh disease

and utilizing immunoglobulin. If such surveillance mechanisms
are effective, encourage States to develop comprehensive gystems
to test all pregnant women for Rh incompatibility, and report
incidence of Rh hemolytic disease and the use of Rh immmoglo-
bulin to CDC, thereby establishing a national program for
monitoring the incidence of the disease. ' ’
Require Federally supported family planning programs to include
Rh blood typing as a routine part of family planhing services.

Encourage Rh testing in all deliveries, miscarriages, or abor-
tions paid for with HEW funds, and pmv}ﬂe immmnoglobulin to
wamen who need it. '

-18-
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Discussion ‘
MORE CAN BE DONE
[ ]

- Following the formal presentation of the' group's recommendations,

Dr. Jordan mentioned several areas on which the group spenf most of -its
time.

1. Teenage pregnancy. One of the discussants felt, and most others
agreed, that this is the number one problem we have in the prevention of
mental retardation. Included in the discussion were health problems,
such as growth retardation in the affected adolescent that ensue as a
result of teenage pregnancy, repeat pregnancies, and the need for better
educational programs which can point out to teenagers the specific
negatives of pregnancy at that age. o

. 2\\ Contraceptive measures were discusseq; specifically, the fact
that there has not been enough emphasis on the use of ocontraceptives by

- the male. Mare publicity should be given to this concept.

3. Abortion was discussed, with same feeling that it should be
available in certain instances; for example, in the age group in which
it 1s medically too risky to allow pregnancy to continue. The social
and religious problem of abortion was also considered.

4. 'The resources allocation issue (what we do with the money we
have) was discussed. There could be cost-benefits to picking specific
targets that we ocould go after and publicizing what can be done. .

Dr. Dion pointed out that the GAO has no legal authority over State
operations of programs. It has input only on the form of the grant
process at the Federal agency level. Reporting requirements regarding

~ incidence and prevalence and outcame should be tightened in Federal

formula grant programs. , :

5. Priorities should be given both to prevention of low-incidence
hard issues such as hypothyroidism, neural tube defects, etc., and_ high-
incidence soft issues such as teenage pregnancy for which we do not have
such specific data we we do on the hard issues. We need more documenta-
tion of soft causes of mental retardation. The arguments about allcca-
tion of resources should take these data into account.

6. In reading over the goals of the GAO report, it was felt that_.,w
there is a need to establish a Federal intermediate technology develtiggent
and transfer center. L

7. “Madiation exposure was discussed. The FDA has initiated a pilot
program to reduce radiation exposure by the use of a radiation record.

_19_



The oconference should endorse the attempt to reduce genetic defects in
the future due to radiation effects. .

. 8. Th® assumption that biological factors produce only severe mental
retardation is inaccurate and should not be implied indirectly. In
general, it is quite possible that biological factors cause a larger
incidence of mild than severe mental retardation.

9. Pertussis vaccine is important in prevention, and should be
included in any discussion of vaccination programs.

10. In additjon to a high need for ‘programs to prevent teenage
pregnancy, there are needs for prenatal care, postnatal and early infancy
care, prevention of infections of various types, and the use of newly '
available vaccines and other methods to carry this out. Another need is
to develop regionalized resources for amniocentesis and metabolic screen-
ing. There are unmet .needs of the child population as a whole, not just
those served by the Federal health delivery services.

11. Great support is needed for research in developmental neuro-
logy in NINCDS.

12. Where a given program will afect additional oconditions other
than mental retardation, corresponding constituencies should be asked
for their support. . .

13. The right to be well born and the rights of the fetus should
be articulated in temms of responsibility of biological parents and
healthsprofessionals before and during pregnancy.
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General Discussion
*

MORE CAN BE DONE

A general discussion by the conference participants followed tie presen-
tation by Dr. Jordan.

DR. KOCH: Teenage pregnancy is a very serious problem. Were there some
recommendations on how this could be apgxgched? )

DR. LOWE: There is substantial interest in a fairly major effort to fund
what has been called "camprehensive adolescent pregnancy programs" in-
volving rather extensive social, psychological, medical, vocational, and -
educational efforts to work with the teenager who beocomes pregnant.
Under such a program would also be active efforts for more effective ,
’ primary prevention through approved contraceptive methods. In general,
the latter has been the major emphasis of a number of efforts, and those
have been only partially successful because of the resistance of the
‘teenager trying to.defy the establishment and feeling the need to have an -
infant as a way of demonstrating maturity and receiving sgme emancipation
. from the family. It is a very complex issue, and most of the people
rworking in this field seem to feel as though you have a better chance of
preventing the 2nd or 3rd pregnancy more easily than the first; since
there is an opportunity to develop close relationships with the teenage
parents, rather than simply handing out contraceptives the way imch
of the present family planning effort is handled in low income popula-
tions. . . .

There are some demonstration programs in existance. The Maternal and
Infant Care Program in Minneapolis is supposedly a very effective
program, and in Baltifore, there is a fairly model program funded in
part by private foundation money and public money. What has been demon-
strated is a considerable reduction in prematurity and a marked improve-
ment in terms of school performance. School drop-out rates had been
running almpst 80 percent in the school. They are running 20 percent
in groups that are adequately served. . .
MR. DION: There is also a movement to try to develop a strong curricu-
lum on sex education for use in the schools that want it. There is now
a gurriculum 3: health education developed by the CDC, to be used as
an add-on which will concentrate on sexuality, eeproductive processes,
etc. There is one issue which has not been resolved; whether it is

- profitable to address teenage pregnancy as an isolated issue or whether
the real maximum need is to address adolesceQE health, with teenage
pregnakcy as an intercurrent problem.
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DR. OOOKE: I feel very strongly that if we only address the pregnancy,

we have only about 3 months of contact with-the young woman. If we take
adolescent health, we have a decade; and it's possible that we can do a

lot more. Our offices argue very strongly that the initiative should be
adolescent health and undemeath that, teenage pregnancy.

COMMENT: Not speaking from the Secretary's prospective, but my own, I
think politically, to have a comprehensive adolescent health :program
would be.prohibitively expensive at this time, and doesn't have a chance
in the world of approval. As a oonsequence, I don't think anything

will hapen if that is the way it goes. It seems to me that there is
enough interest in the high risk pregnancy to indicate that the first step
should be in the area of adolescent pregnancy, and the adolescent health
program would tend to follow. )

MR. PAFFRATH: (Mr. Paffrath spoke of the search of the Johnson Founda-
tion for guidance in this area.) We have several conmitments in various
stages of crystalization. Ore is a comitment to work with the private
sector and also with the United Nations, itself on the Year of the Child,
which is 1979. The Johnson Foundation has madé a grant to that non-
govermental effort. As you may know, unlike many UN years, there will
not be a great conference as there was on the environment at Stockholm,
but they are asking that meetings be conducted regionally within the
United States anj other countries. In these regional meetings in the
United States, there will be nothing massive such as the Women's Rights
conference at Houston. At the same time, we have held a planning meeting
working toward a Greater Midwest Conference on the subject of the Family
In Change, or as it has sometimes been called, The Disintegration of.

the American Family. We hope to convene a group this size, or somewhat
larger, of people who are dealing with family problems and try to establish
priorities that should be passed along to those who are planning the -
Wwhite House conference on the family. In this way, everything will not
_originate with the Administration and there will ‘actually be a flow fram
the heartland of the, country as to what the priorities are.

One fipal comment is ouf deep concern with teenage pregnancy. We have
done meetings on adolescent sexuality, which is a kind of euphamism for
teenage pregnancy and the venereal disease epidemic. We aré presently
considering the possibility of reaching the teenage maternity patient
through the use of clinical chaplains. We are ocontacting the American
Hospital Chaplain's Association, and are looking for the equivalent in
the Jewish hogpitals. This is all quite preliminary but it seems to
me that during the maternity period,.you have a captive whom you might
reach through an education program in child care, or a referral system
to prevent a second pregnancy, etc. I would welcame guidance from
this group.
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DR. MacCREADY: In Massachusetts, we aré just beginning to explore the
possibility of, helping to improve the he&lth education in junior high
schools. It to us that there are a‘lot of people who feel that
the health education in the schools can be ‘greatly improved, and we have
had one or two meetings with same of the educators who seem interested.
I agree very much with the concept of improvihg the whole _gamat of adoles-
hialth education rather than just addressing teenage pregnancy.
Actua in New Hampshire, the March of Dimes has been quite active
already They have one young.lady who has visited a number of schools
and handed out material. They have also had one or two ocdnferences which
the students are encouraged to attend Perhaps this group could explore
nore of that sort of approach.

DR. GUTHRIE: In 1960-62, I got National Science Foundation grants for
some high school students in science, and we ran programs in the sumer
on the university campus. At that time, the Biological Study Curriculum
Comittee textbooks had very good material, and it was impressive to me
to see the great interest of these very bright young people (about one-
third of them from New York City and others scattered from all over the
country) in both mental retardation and genetics. Young people aged
16-18 were fascinated by genetics and the idea of preventing mental
retardation. That has been reinforced by my contacts wifh Youth NARC.

Dr. Charles Skriver gave a talk at the Albany meetings on genetics about
work with the Montreal school:board on genetics. This came about as a
result of work with Tay-Sachs screening. He made the same points

Dr. MacCready just made. Dr. Skriver showed slides indicating that at
that age lewvel, teenagers have much more positive interest in, and
retention of the genetic counseling ideas than do adults. I would like
to reinforce the concepts that Dr. Skriver mentioned that there should be
thought eventually, if not immediately, of convening a group such as
ours, on how to plug in the facts about human' reproduction at that age,
and in the long run it would pay off.

QOMMENT: As a followup to that, for the NARC people present, in terms
of the youth, ARC groups have been very-gctive In the prevention area.
Those of you fram the Wisconsin area well aware that the Wisoonsin
Youth ARC has a DD grant to explore this very area of prevention and
health education among junior and senior high school youth. Building
same of that energy and concern into same of our recommendations is -
important.

MARY ETTA LANE: The Youth ARC is very involved. Their officers were
instrumental in getting the volunteer lead poisnning screening program
started. .

COMMENT: In speaking to junior and senior high school people on PKU, I
have found their questions just as good as those of adults.
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QUESTION: Do we actually have figures on the amount of mental retarda-
tion caused by teenage pregnancy? \

OOMMENT: Dr. Dan Thawpson and his wife, Marie, at Emory University have.
done some extensive work on this. Probably the main cause of mental
‘retardation in teenage pregnancies is the high incidence of low birth
‘weight and prematurity associated with it. Marie Thompson has given her
work to a personal friend of Rosalynn Carter and Mrs. Carter has ‘expressed
¢ interest in it.

WORKSHOP MEMBER: We covered some things in our group session that
bothered, some people. _We recognize same weaknesses built into the report
just from the massive Bubstance of the topic.

QUESTICN: What is.going on in Congress, itself?
 OOMMENT: There have been no committee hearings on the GRO repo‘rt:,.'

FRED KRAUSE: ‘ Senator Humphrey has entered comments on the GRO report,
into the Federal Registry, but no committee or subcommittee of Congress
has initiated any hearings. - Yo

In the report, five States were singled out as trying to do a more inten-
sive study. Only California has followed it up with a State-wide confer-
ence on prevention in which the report will be used as one of the

- principle documents to high light either what is not progressive in
preventjon or what is needed to be considered for advancing prevention

~in that State, such as in genetic ocounseling, for which ge Governo

" has increased the overall allocation. . -

Recently, I had the opportunity to spend about an hour with the Govemmor
of a State and he started talking about community services. Because his
health director was there and had earlier briefed me on the fact that the
irmmizations program was very successful, I ocommented on that, and the
- Governor immediately wanted to know what else they oould do in his State
on prevention. He was not aware, outside of immnizations, what oould
be done. I had a ¢all a few days ago from one of the Governor's staff
members saying he would like more detailed information on a program on
prevention for that State. Perhaps within the States, we have an oppor-
tunity, whether it is through AAMD or NARC or teenage groups;,’ etc. who
could possibly reach Governors, health directors, or key legislative
groups, to see what can be initiated. The action really :ls at the State
and local level. The.Federal level can only initiate same funding and
guidance and programming,.but it if is not picked up and implemented on
the State and local level, it is not going to succeed. v

DR. GUTHRIE: A number of us are going to stay her Friday evening and
Saturday morning as a followup to this meeting, and talk about how to
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. initiate a State model plan for prevention in a given region of States,
) using the framework of the AAMD regional setup or that of NARC. I am
~hoping that those of us who will be working on this will be able to plan
- a rather specific way to develop a State model- plan, working with States
' through this regional setup.

m Most of the strategies targeted on specific low-incidence
aevere ocohditions, as well as those dealing with less well defined etio-
. logies responsive to good prenatal care™an be defined in a way capable
of demonstrating a favorable ratio--present cost to future benefits.
This should be done and arguments about allocation of resources should -
take these data into acoount and should not be on an either/or basis.

The right to be well born and the rights of the fetus should be articula- -
ted in termms of responsibility of biological parents and health profes—
sionals before and during pregnancy.

" DR. LOWE: . ©
1. Need for better pertussis vaccine.
2. High need program areas: o -

a. Teenage pregnancy
‘ b. Prenatal care
) c. Postnatal (early infancy) ca?e
- d. Prevention of meningitis (H influenze and e-ocoli and
*  pneumococcus) by newly available vaccines and other methods.

3. Need to develop reglonallzed resources for anniocentesis and
ot metabolic screening. ‘
. < .
" 4. Need to stress the unmet needs of the childhood population as a
: whole, not just those served by Federal health delivery services..
: ' This GAO report stresses the latter but.not the former.

/ DR. BOGGS We should seek an early agreement on some indicators and a
baseline for bianedically based mental retardation.

Greater support is needed for resea.rch in develognental neurology in
' NINCDS. B
Reportive requirements regardmg incide_rices and prevalence and outocomes
'should be tightened in Federal formula grant prograps, including Title
XIX. The objective should be cumilative data.

Where a given program will :mpact additional conditions other than that
justified, it should s0 indicate and ocorresponding constituency support
be recruited

o
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. DR. OCOOKE: The FDA has initiated a pilot program to reduce radiation

~exposure by the use of a radiation-record. The oonference should endorse
this attenpt to reduoe genetic defects in the future. . -

In general, it is quite possible that mild mental retardation may be
caused in larger numbers than severe retardation from biological factors.
The assumption that biological factors produce only severe mental retar-
"dation is inaccurate and should not be implied indirectly.

DR. MQSER: -Priority should be given both to prevention of low-incidence
hard issues (hypothyroidism, neural tube defects, etc.) and on high-
incidence soft issues such as teenage pregnancy. The latter ought to be
approached with common sense strategies that are not yet proven. Oon-
currently, we must fund pilot research studies to document which aspects
of prenatal care are decisive and what strategies-can be shown to be valid.

[
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' OQONSIDERATION FOR IMPI.EMEN’IATI(I‘J aF A
NATIONAL MATERNAL SERUM ALPHA-FETOPROTEIN SCREENING PRX;RAM__/

I am pleased to share with you some of the more exciting aspects of the
prenatal detection of neural tube defects viewed in the context of a
natiorwide plan. Possibly Francis Bret Harte may have sumarized your
proceedings in a better way than I, and more succinctly, for sure.

"If of all words of tongue and pen,
The saddest are, it might have been,
More sad are these we daily see,
It is, but hadn't ought to be." .
I have had a long interest in the prevention of genetic disease and
mental retardation, and have long been interested in the initiation of
principles which underlie the delivery of such programs which are
essentially based on voluntarism and equal access. With this focus in
mind, we can look-at whére we are with the neural tube defects prevention
- program and more specifically, at details in operation. Thereafter, we
cani look at.the possibilities of a natiorwide plan with reference to your
understanding of how it really now works in practice.

. . .
The spectrum of the neural tube defects is well known, varying fram
.acephaly, to anencephaly, through-rachischisis, myelomeningocele defects
to closed spina bifida lesions. Sametimes other defects such as para-
plegia and hydrocephalus are associated or complicate management.
Anencephaly may occur together with spina bifida lesions or occur sepa-
rately in subsequent or sequential pregnancies. These disorders are
ocollectively considered- among the polygenetic disorders, whose rate of
recurrence at least in the United Kingdam is 3 to 5 percent.

Data fram our studies in the United States and supported by'studles fram
Philadelphia and elsewhere, suggest a rate of recurrence closer to 2 per- -
cent. essential point here is not exact frequencies, but the family
history which is of consecuence in drawing attention to the needs for
future studies in subsequent preghancies. . .

Neural tube defects are not always straight-forward polygenic disorders
and there is therefore a need to be sure that infants born with these
defects actually have a polygenic disorder. For examplé, it is impor-
tant to differentiate Meckel syndraome (cardinal features include
encephalocele, polycystlc kidneys, polydactyly) with the 25 percent .
recurrence risk of autosamal disease, fram the polygenetic neural tube

)

*/  Prepared fjm recorded persentation.
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- defects. Without careful differentiation, the parents may be falsely
reassured that the risk of recurrence is only 3 to 5 percent.

Dr. David Shurtleff in Seattle has extensive experience with the care of
children with neural tube defects. Both his data and extensive data from -
the United Kingdom point to the facts that sqme 20 percent of individual
survivors have moderate to sbvere mental retardation combined with moder- -
ate to severe physical handicap.

A
\

y ,
AMNIOTIC FLUID ALPHA-FETQPROTEIN
&

In 1972, Brock in Edinburgh noted that alpha-fetoprotein (AFP), a feto-.
specific protein, was present in the amiotic fluid at higher levels
than normal in association with leaking neural tube defects, such as
anencephaly and spina bifida. AFP has a half life of 3 to 5 days in the
newbarn period, and strangely enough, after birth, the infant tends to.
turn off the fomation-of this particular protein except in situations
such as hepatitis, liver tumors, or other kinds of tumors or conditions.
About 29 days along in gestation, the AFP is detectable in fetal blood.
It reaches a peak at about 12 weeks along in pregnancy, and tails off

to be almot nonzletectable at term. The concentration of AFP in amiotic
fluid peaks at about 12 to 14 weeks, the very time you should be offering
or talking about offering ammiocentesis for neural tube defects

(14 to 16 weeks). .

- AFP is synthesized by the fetal liver, yolk gac, and the gastmlntestinal
tract and secretecﬂ;mto the fetal blood. From there it enters the fetal
urine, and is urinated into the amniotic fluid and thence into the :
matermal circulation. In the presence of an open leaking defect, another
source of egress is provided for this protein into the amiotic fluid.
Hence, quantitatively there is simply more AFP present. There is no
defect .in catabolism or synthesis of AFP.- Any defect that leaks will
also lead to an increase in the concentration of AFP in the amniotoc
fluid on a simple quantitative basis. Hence, this is a non-specific
test on amiotic fluid. It doesn't make a diagnosis in the true sense.
It signals an elevation of a protein most often associated with an open
leaking lesion, most often a neural tube defect.

We have caompleted amiotic fluid AFP studies on over 10,000 pregnancies
(Table 1). Fram Table 1, it can be seen that the recurrence rate when
there has been a previous child with a neural tube defect is less than

3 percent. We have not yet, missed an open leaking neural tube defect.
At the moment, we have diagnosed over 90 such casks. We are talking
abbut open and closed defects. It is important to recognize that when I
say "closed," I mean that it is sgkin covered and doesn't allow egress

of that particular protein. Nine out of 10 neural tube defects are open.

—-29-
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Only one out of 10 is closed. So by that very token then, using tech-
niques for AFP analysis, you theoretically, at least, have an approach
to about 90 percent of the cases. X
A previous child with hydrocephalus is hardly an indication for “assessment
. of AFP in the amiotic fluid, nor an indication, in my view, for anmnio-
. ocentesis. However you see (Table 1) that probably on the basis of either
\\ ooncern or anxiety, 88 copules decided to have ammiocentesis and, indeed,
\one of them was found to be carrying in the second. pregnancy, a fetus with
anencephaly, aftpr having had one child with. hydrooeplmlus You notioe
that this will give some kind of recurrence figure, gut in fact, this
oould be fortuitous. -The point is that causes of hydrocephalus are hetero—
geneous and I am sure t}mtsmeoftlmmay relate to the spectrum of the
neural tube defects.
.
Furthermore, once an amiotic fluid is drawn for other reasons, for
example, maternal age (which is the reason over 90 percent of amiocen-
teses are done), then it seems to me to be judicious to submit that sample,
essentially drawn for chramosame studies and tissue culture, to also
simultaneously assay it for alpha-fetoprotein.” We have done this in same
7,000 cases (Table 1) and the frequency is about one in 417 cases in
b S families with no provided history of a neural tube defect and where an
' open, leaking neural tube defect is detected. A one in 400 detection rate
ocontrasts strikingly with the frequency of PKU where you have to screen
a million and a quarter individuals to find,' perhaps 89 cases--one in
14,000 or one in 25,000 frequency. This does, of course, bring to our
attention the fact that neural tube defects together with Down's syndrome,
constitute the two most caumon major birthsdefects that, occur in this '’
country. The incidence of neural tube defects is about one in 500
births. The % one in 400 figure (Table 1) may also reflect the additional
association between advanced maternal age and neural tube defects. There
is evidence dating back at least 20 years on this point.

2

One or two additional points should be made about these experiences
represented here (Table ). The first is that even when a high level of
this particular protein is found, it doesn't remain static in the amniotic
fluid. The level tends to decrease quite briskly. In one case, by~the
time pregnancy temination was elected (some 5 weeks after diagnosis

of anencephaly), the level had dropped from about 18 mg percent down to
about 4 mg percent.

This is of consequence because if you delay the amniocentesis and prenatal
studies to about the 19th or 20th week, when there is already a natural
decrement of AFP, it is possible to miss the diagnosis. There is con-
siderable questi¢n1ng about what is normal. We have pursued the question
of the standard deviation technique and I have been carefully warmed by
the Harvard biostatisticians that the standard deviation technique is
essentially not, at least theoretically, valid because there is not an
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equal distribution of AFP for each pregnancy week. However, I went back
o them same 8,000 cases later to discuss this -question of percentiles, -
standard deviations and medians. We went over what we had found and they
then quietly confided the bottom line. That was that standard deviations
are acceptable if they really work in practice. We had wsed the third
standard deviation above the mean ‘as the arbitrary cut-off, but ‘had
actually been operating at five standard deviations above the mean so
that with apything above three, we would send out signals. "what's
happening?" "We want a repeat sample." "We want to look at'it -again.”
"We have other ancillary techniques." We have not yet had an open neural
tube defect below five standard deviations above the mean.

' ”
The diagnosis of anencephaly in amniotic fluid before 24 weeks of gesta-
tion is close to 100 percent accurate. In theé literature one case was
missed and would't you know it; that one case was a urine sample that
had been provided by mistake instead of amniotic fluid. Published data
suggest detection of spina bifida in about 90 percent of cases. More
realistically, I think, figures for spina bifida defects probably will
range between 60 and 80 percent, and .not as high as this. There are a
variety of other considerations besides the more technical matters which
will be omitted from this discussion. - '

The presence of fetal blood in the amniotic fluid sample is a serious
problem. It serves to oconfuse and confound because the concentration of
alpha-fetoproteinin the fetal blood is-about 150 to 200 times higher
than it is in amniotic fluid. So in view of that steep gradient, the
presence of a few drops of fetal blood in the amniotic fluid may make
interpretation extremely difficult, if not impossible. We still find
that about one of every 400 or 500 amiotic fluid samples sent to us from
all around the Nation is actually a urine sample drawn inadvertently, to
the great chagrin of the doctor and the dismay of the patient.

One difficult aspect|is the estimation of the stage of pregnancy. Women:
are often off in thelr dates and phySsical examination is frequently not
much more accurate. This is of consequence because there is a continuing
decrease in the concentration of amniotic fluid AFP after the 12th to 14th ¥
week of pregnancy. If you think the pregnancy is 14 weeks, the level '
would be higher than it would be when the pregnancy is, say 18 weeks. ..
If you are wronhg by 4 or 5 weeks in the assessment of gestatianal age,
the interpretation of the result can be extremely misleading. False

’  positives in the best hands in Scandinavia and England range around the
0.1 percent mark, or less. This is our false positive rate as well. In
about one in 1,000 cases, there will be an elevated AFP without an expla-
nation—no defect ard no fetal blood contamination. False negatives
refer to cases where there is a closed defect not amenable to prenatal
diagnosis using the AFP analysis. have had two false negatives that
we already know of in this group 0% )10,000. There are still about 2,000
where we haven't had deliveries yet.. I regard the repeating of the




amiocentesis for confirmation as a mandatory exercise. As in all
medicine, it is uwise to make major decisions on a singlg test'at any
one time. I regard any elevated value as an indication to nepeat the-
amiocentesis. This takes care of those human frailties which, I am
afraid exist among us. For example, one day we received a batch of 50
samples that had been sent simultaneously from one laboratory in another
State. We assayed them all and found one elevated AFP value. We reported
that and the parents, despite my advocacy about repeating the test, moved
to terminate the pregnancy. It turned out to be an entirely normal fetus.

+ What had happened was that the tethnician in that laboratory has mis-
labeled the tubes. Need I tell you that in that State, some 5 months
later, a baby with anenoephaly was delivered, the tube of amniotic fluid
having been mixed up with the adjacent tube. We repeated the assay with
the correct nuwbering and they recognized where they had made the mistake.
That's just one simple reason why one should & this assay twice, besides
the fundamental philosophy of not relying on a single reading for making
critical decisions.

There are other ancillary techniques one needs to offer, amniography
being one and ultrasound the other.

’In sumary, the AFP analysis of amniotic fluid is a valuable though non-
specific technique which also signals other diseases which might leak AFP.

MATERNAL SERUM ALPHA- PROTEIN

—

I think we can now came to the main point most relevant to the purpose of
this meeting. If you are concemmed about the prevention of neural tube
defects, it ispossible to tackle nine out of 10 such defects with the
AFP approach. The use of amiocentesis techniques alone will allow possi-
ble prevention of only about 10 percent of the cases, because nine out of
10 cases occur in families where there has not been a previous affected
child. In other words, families who have already had a child with a
neural tube defect should routinely be offered prenatal genetic studies

) via amiocentesis. What about the other 90 percent? That is why the

- Jraternal serum AFP technique has arisen.

AFP enters the maternal ‘circulation and is easily measurable by radio-
immmoassay best done between 16 and 18 weeks of pregnancy. The United

o Kingdom Collaborative Study reported in June 1977, about 19,000 cases
from nine centers. By screening the maternal serum between the 16th and
18th weeks of pregnancy, they were able to detect about 90 percent of
anencephaly, and 79 percent of spina bifida lesions. That is a tremen-

K dous advance when we remenber that nine out of 10 of the neural tube
defects occur in a family without prior warning. This is therefere the
- fundamental rationale for initiating a nationwide plan for screaning.
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The serum AFP may seem to ba elevated if gastational age-is inoorrectly
estimated (the most coomon pitfall). Maternal serum concentrations of AFP
are rising exponentially to reach a peak at about 28 to 32 weeks a.ong in
pregnancy. So there is a very steep and continuing rise in the maternal
serun AFP concentration from 14 to 24 weeks. The need to know the exact
gestational age is hence self-evident. The first step following the
determination of elevated maternal serum AFP is to immediately cbtain an
ultrasound to apcurately assess gestational age. That means that the
person who does the ultrasound must have established expertise and be
able to provide the most reliable determination. Once having determined
that the dates are accurate and that the AFP elevation is real, other

oonsiderations are necessary. For instance, multiple pregnancy, threatened

abortion, fetal death, ectopic pregnancy, and some rarer conditions may
lead to a true elevation of AFP in maternal serum. The latter are situa-
tions occurring in relationship to a pregnancy as opposed to various
oconcurrent diseases or disorders where there is an associated raised
serum AFP. They may, of oourse, also occur concurrently in pregnancy.
Hepatitis or cancer of the liver might be the two that would draw your
attention to such decidedly unusual situations.

There are a variety of limitations and reservations in the application of
the maternal serum AFP screening program. To begin with, there is the °
gestational assessment mentioned earlier. Secondly, in major urban
centers a significant percentage of women come in to see their doctor for
the first visit at about 16 to 20 weeks. There is just no way major
programs of prevention can be successfully launched unless one educates
society at large that the time to address preventive measures is when
pregnancy is to be planned, and not when pregnancy is half or three
quarters through. Education therefore would be the first major recaom
mendation. To indeed be effective, it would ensure that wamen understand
that their discussions with an obstetrician should be when they are

lanning to have a pregnancy. There are differences in serum AFP accord-
%{g to race and hence, different normal values for blacks as opposed to
whites. We have also used medians as have the English--two and one-half
times the median representing the arbitrary upper limit of normal.

In a very closely studied population, we have screegned about 3,000
matermal sera, and so far have missed no neural tube defects and have
found five. These were in pregnancies where the defect was not suspected.
The implication is that the radioimmmnoassay for AFP is highly repro-
ducible and accurate. Thus, the problems that require particular ocon-
sideration when you get to the question of a natiorwide screening plan
will not really be the technical ones because these are fairly well
mastered (as long as we can get the Food and Drug Administration to
license the necessary reagents). ’

There are still major gaps in understanding by both the patient and the
physician about what these tests can do. Even in the face of careful

and elaborate informed consent arrdangements for our 3,000 cases that we
have already done, we have had wamen to, when they deliver a child with
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a birth defect, can't understand it, since they thought this test 20uld
exclude all birth defects. In reality, the test is just a maternal serum
screening for AFP. Both the physician and the patient need to under-
stand the clear limitations of a screening as opposed to a diagnostic
test. )

The econamic constraints ai:’e.very real. Who pays for screening for every
pregnancy? There are about 3.2 million pregnancies a year in the United
States. There is also the question of race, because the frequency of the
disorder will vary acoording to race. These neural tube defects are
extremely unusual among blacks. The question is not only who pays for
the screening, which might be an easily quantified -amount, but what about
the costs of ancillary tests? No sooner do you determine an elevated
level of AFP than a whole cost sequence is initiated--possible repeat
serum assay, ultrasound, genetic ocounseling, amniocentesis, amniotic
fluid AFP assay and possible elective abortion. In fact, we have had
experiences in Boston where we have signaled the elevation of maternal
serum alpha-fetoprotein, to be met with the response, "She doesn't have
the money for an ultrasound." It sounds horrendous, but there it is.

Unnecessary amniooentesis may pose a real problem if the question of
surveillance and control is not carefully watched. This would mean that
if you found an elevated serum alpha-fetoprotein, you would check the
dates. If the dates seemed consonant with what you would expect, you
would do an amniocentesis. If you found a normal value, essentially,
then, the amniocentesis was unecessary. The United Kingdom studies .
show a 3.3 percent rate of falso positive maternal serum AFP. So far,
and with considerably less experience, we are finding a lower false -
positive rate. An elevated maternal serum AFP may cause the patient -
to take another risk, namely an amniocentegis. Or they will decide to
teminate the pregnancy without further ado because they are too anxious
or for other reasons. This has happened three times in our 10,000
amiotic fluid cases. In fact, two of them were doctors, whose families,
as it happens, were falling apart and they were seeking some reason to

" terminate pregnancy anyhow.

As soon as we signaled the elevation, they took part in no more discus-
sions. They simply wanted the pregnancy teminated, even though there
was clear and definitive advice, both written and otherwise, that we
were seeking another fluid to enable accurate interpretation.

"Administrative" ineffeciency is extremely ocommon. Calls to dbstetri- °
cians about an mal result or a result that needs further action may
be followed by.JO days or 2 weeks of inaction while the doctor "waits
for the patlent to come 1n so that they oould talk about it.

The ancillary techniques 1nclude ‘ultrasound (which will allow the
delineation of the ‘fetal head, gestational aging, placental locallzatlon
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and other features) and amniography. These techniques are critical and
work hand in glove with the AFP technique. The neural tube defect pre-
vention program is inextricably dependent upon superior ultrasound
services. On occasion there are opportunities for amniography, which is
the injection of a radio-opaque contrast into the ammiotic fluid which
enables delineation of the fetal silhouette, including myelomeningocele.

‘Certain,prerequisites are necessary prior to the insgtitution of a national -
plan. Pilot gstudies in progress now, regire completion. It would be

a mistake to rush at a nationwide plan until the problems and pitfalls

are well delineated. Fducation is critical for both the patient and
physician and includes the question of the need for informed congsent as

it relates at least, to the pil \ I don't think anyone here

will argue that informed conser s exist in screening programs.
It really is not possible. same would agply to maternal serum AFP
screening. It will not be pogBible to get in oonsent from 3.2
million individuals seen eacly year in private ¢ffices and clinics for
every pregnancy. So the ot studies must de}lineate whether the pro-
cedures are safe or not dafe; aeccurate or not Aaccurate, etc.

Definition of the popylation at risk d be important. As mentioned
earlier, neural tube flefects are rare among blacks. This raises a use-
ful and important poInt. Testing whites would be fine, but testing blacks
for neural tube defects on a national plan would probably not be cost-
effective. e(er, AFP analysis of mateérnal serum potentially has other
benefits. the values are hlgh-—say two d™1 one-half times above the
median--it appears fram studies in Scandinavia that you can select out
pregnancies complicated by twins, fetal death, prematurity, or post-
maturity. These findings have now been duplic by others. It will
probably become clear that there are other benefits as well which will
have appllcatlon to your .goal in the lines of preventing mental retarda-
tion occurr:mg as a consequence of prematurity or postmaturity. If
that is the case, it will pay to screen all people in a progrant based on
equal access and voluntarism. The assay should be accurate and repro~
ducible, automated, and the word that invalidates all the aforegoing,
inexpensive.

]
We have talked about genetic counseling and the services that are neces-
sary because they will not be covered by third parties. Nor will the
ocosts be insignificant. There is no question, of course, about the
ocost benefit-equation. There is an enormous economic benefit .to this
prevention technique and this does not even go into the questions that
we all know so well; the questions of family pain and suffering. So
in the development of a national plan, we would have to ‘be considering
all the points tioned. I am sure there are many we could add.
Assay requiremends will include the need for surveillance, standardiza-
tion, and circulation of blind samples between laboratories. In my
view, there will be the question of Federal funding for what is
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essentially a public health service activity. Finally, it is the
President's Conmittee on Mental Retardation and other groups which will
be. able to facilitate or initiate enabling legislation where necessary.

I like the Oregon law which was passed in June 1977, facilitating and
supporting amiocentesis. I thought that was an ermymously forward-
looking kind of legislation. It doesn't mandate amniocentesis in the
sense that evaryone should have it, but it makes it possible for those
who wish to have it, to do so. Ultimately, even with the application of
all the techniques we have talked about, in the foreseeable future, I
could not anticipate a reduction of greater than 75 percent in the
occurrence of neural tube defects, and I think even this fiqure is
probably a reflection of my general optimigm. It takes into account the
fact that only about 90 percent of these defects can be reached pre-
natally, and that there are a considerable nunber of people who will

not want to go this way anyhow. What that percentage is, I leave to
your judgment.

In essence, then, I think there is going to be a place for a nationwide
plan to screen for neural tube defects in maternal serum. Before that
time, I would hope that those concerned with the development of these

tests are sure that the problems and pitfalls are first fully recognized.
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WOrkshop’ Recommendations

PREVENTING NEURAL TUBE DISORDERS

Group Leadar: Aubrey Milunsky, M.D.

Reoorder : Fred Krause

The technique of testing serum for alpha-fetoprotein content has tremen-
dous potential for preventing mental retardation. This test is done at
16 weeks of pregnancy and is followed by a second test if a positive
high protein ig found. An amniocentesis is recommended if the second
test is also high. An ultrasound test should be performed if an amnio-

centesis is tg be done. We formulated eight recommendations we felt were
essential to fmy plan for screening for neural tube disorders.

1. 'I‘he?:e must be definition of the population for -testing.

/ <
2. Bducation is important, not only for the general public, but
for some members of the medical profession. Included in education is
oounseling of parents, once an elevated alpha-fetoprotein is reported.

3. FEducation of our legislators is 1mportant as we develop a
national. plan. 5

4. Ancillary procedures, such as ultrasound testing and genetic
counseling must be available to make a screening program successful.

5. Cost-benefit statistics must be determined.

6. Application, equal accessibility and voluntarism are
important factors. .

7. We must develop legislation to facilitate screening.
8. We must document the ultimate potential of screening.

Screening is more than just screening, per se. It is a diagnostic tool.
We need a national regional effort to implement such a program.

J \'}
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PREVENTING NFEURAL TUBE DISORDERS

DR. COOKE: Obviously, in screening, there are false positives that
require ultrasonography and you have other expenses such as transporta— '
tion and equipment. Do you have any data from pilot studies on exactly
what screening costs when you put in ®ll the false positives?

DR. MILUNSKY: In this'ooimtry, nobody has doneé cost-acoounting of this
procedyre in the way you are describing it. '

DR. COOKE: I think that is a very important point. I don't believe
society and particularly govermment is going to support proarams unlessg
there is an economic analysis. You really should have a medical eoono-’
mist working alongwith you so you can establish what all this will cost.
That way, you can make an argument for it in terms of geeting a specific
result from a specific expenditure. . -

DR. MILUNSKY: There seemed®to be unanimity in the group that the way to
approach a national strategy was not to offer nationwide screening, but
to move toward centers of excellence where there would be all the compo-
nents such as the assay technologies, the genetic counseling, the ultra-
sound; all the things you would need in one center. These centers
would be regional, and‘would grow as the subject developed. No center
in this country, has sufficient data at this time to do a reasonable
cost-analysis, but in these center, data would be generated. Then one
could look at the subject in a hard way and come up with public policy
statements. founded on sound economics.. It is not possible to do that now
because no one even knows the rate of false positives in this country.
The English say 3.3 percent of amniocentesis are unnecessary. We find
appreciably less than that here. Of course, that is 'a critical figure
because it creates a wave effect. As soon as you signal "noise" in the
system, the wave goes .all. the way down the line and you run into costs
of ultrasound, second amniocenteis, anxiety, ocounseling, etc. We know
we need to be ocollecting data and analyzing them. o

DR. COOKE: I think it is important, in terms of the educational process. -
There is one type of education for the general public and for the medical
profession, but for the legislator, I stress the important fact that

one of the first questions he will ask is, "What is the cost?"

DR. KOCH: At the Children's Hospital in Los Angeles, it costs $125.00

‘for an ammiocentesis, and they never take a loss on anything. Their
usual margin of profit is about 50 percent. ‘ :
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DR. OOOKE:.: Institutions bear no relationship to each other. They set
the prioe at wherever somebody wants the price to be, but it is rare
that anyr e. does a real oost-analysis. - I know that is the charge, but
I don't krlow whether that is way above or below what it should be.

DR. KOCH: I agree, but that seems tobe a nmning average 80 it must
have some validity..

DR. COOKE: I have a feeling éeone picked it out of the air.

QUESTION: What does the group mean by the term, sareening? I have same
.ooncern about this. It has been pointed out that it is very difficult
to get informed consent with respect to screening. It‘is almost impos-
sible. Yet you have a procedure here which has a rather different out-
come from every type of \screening we have discussed in the past. It is
a type of outocome that i not particularly acceptable to scme segments
of our soc1ety Therefore, I wondex g ther you would want to use the
term, screening, Or whether what you are basically talking about is
making a service available to as large a segment of the population as
possible who will make use of it. Do you really mean screening in the
sense of universal screening? '

DR. MILUNSKY: We are talking about voluntary screening within as large
a circle as will ultimately be available. The key is voluntarism. It ,
will not be mandatiory..

OOMMENT: So this is different from some other screening programs, in
which' the procedure has been mandated. :

DR. GUTHRIE: But isn't 4t true that there has not been enough emphasis
on the fact that obstetricians and others are rgpidly becoming aware of
all the other benefits besides dlagm51s of neural tube defects, which
are very Jmportant to obstetrics, in general?

DR. KOCH: Ultrasound is being used for many other obstetrical oondltlons

DR. GUTHRIE: I mean the screening. The initial alpha-fe’ooproteln
screening has other benefits other than diagnosm of neural tube defects,
“which will help offset the costs. 5
COMMENT: I think there is a new area _thatm.havetobeaware of. The
agsumption you make 1s osrrect at the present time--the alternative is
.either birth or abortion.” I would remind the group that about 100 years
ago, if we were having this discussion about pyloric stenosis, the '
decision would be eithér the death of the-baby or some medical means

that wasn't very satisfactory so that the baby eventually died. I°
believe you will see develop, as you improve your diagnostic tools, intra-
uterine surgery as a possible alternative for those families that &s.not

<
N hd
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wish abortion. I think this whole new field of medicige will be opening:
up in the next 25 to 50 years. There is no reason why cannot acoom-
plinh certain procadures inutero just as you can accomplish thanpoat—
natally if you develop the technology. It is possible to do this in
animdls at the present time. ‘I don't mean the closure of a neural tube
defect, but the.carrying eut of fairl:y successful intrauterine surgery.
" It seams to me we are just on the threshold of a whole new approach. The
scmeni.ng woluobvimmlyamm acoompaniment to that.

DR. OAKIEY: The procedure involved in scmeening for alpha-fetoprotein

in matemal serum is a canplex one, hence it seems that the project .
should be started in a.limited nuwber of centers of excellence with hignly
trained personnel yho ocould perfom, not only the initial screening, but

the ancillary procedures as well. These centers might then educate the-
public, physicians, and legis®ators.about the procedure and allow for
further spread towards fuller 'screening and utilizatiop of this very
pmmisiﬁg area.

-
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Phenylketonuria (PKU) was discovered by Fohling in Norway in 1935, a8 an
abnormally high concentration of urine phenylpyruvic acid, or phenyl-
ketone, passed on fram both parents by Mendelian inheritance, with a
chance of occurrence in each offspring. Soon afterward, Jervis showed
that the abnormality was lack of a single enzyme that converted the
essential amino acid, phenylalanine, by a simple hydroxylation step,
into the amiho acid, tyrosine. In 1939, Block described a simple method
for removing phenylalanine from a protein digest and suggested this as

a basis for a low phenylalanine diet treatment. In 1953, Bickel demon—
strated that such a diet produced a dramatic normalization of behavior
in a hyperactive young child with PKU. During the next 15 years, this
dietary method was applied to many young PKU children to prevent further

_damage to brain development. Successful effects, however, were only .

obtained in very young infants discovered by a blood phenylalanine test,
performed because an older sibling, already severely retarded, had
previously -been diagnosed as having PKU.

In the mid 1950's, Dr. Willard.Centerwall urged the screening of the
urine of \infants by testing their wet diapers with the FeClj* test far
PKU. ILarge programs were organized in various countries, but results
were very disappointing, although same infants were discovered and treat-—
ment begun within the firgt year of life. .

"Obviously, what was needed was a reliable, but ;econamical test for blood

-

phenylalanine. In 1961, we were fortunate enocugh to develop such a test,
using dried blood spots on filter paper. By coincidence, that year the
National Association for Retarded Children (now called the National
Association for Retarded Citizens, or NARC) used as its "poster child,”
two children——sisters with PKU~-showing prevention of retardation in the
younger sister due to diet treatment to emphasize that retar@htion

ocould sametimes be prevented, and also showing the need for more research
into causes and prevention. I was a NARC research grantee, at that

time, and willingly ocooperated with that organization's use of my work
and the PKU test in their pwblicity. The NARC, through its many State
chapters, were successful in getting State laws passed requiring PKU
testing’, so that by 1967, nearly 40 States had such laws. With the

notable exception of Massachusetts, these laws were passed in spite of

lack of support, and often active opposition by the States' medical *
societies. As a result, by 1970, the United States Maternal and Child
Health Service found that 90 percent of infants in the United States
were being tested for PKU. In a few States without these laws, only
approximately 50 percent of the infants were screened, and this rate
continues at present. : ‘

{é}

*FeCl g Ferric Choloxide
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With the dried blood spot specimen and the principle of théd bacterial
inhibition assay, we developed four more tests by 1967. These were
immediately put to trial by four collaborating laboratories, as an
organized effort supported initially by the U.S. Children's Bureau and
the Maternal and Child Health Service .within the HEW. These labora-
tories covered Massachusetts, Oregon, portions of Los Agneles, and .
western New York.* Their use of this battery of tests was facilitated
by’ a "punch-index" machine which autamated processing of the dried blood
spots. However, in the United States,(the PKU specimen was not ysed for ‘
other tests, with the exception of these four laboratories. In other
ocountries with national health care systems, results were much more
enoouraging.. The PKU test was adopted rather quickly in most of these
countries, with no need for laws. In many countries, our other tests
were added to the PKU test during the late 1960's, with active assistance
from us in training laboratory gersonnel and supplying some starting
materials.

In 1968-69, during my sabbatical year in New Zealand, a Pacific Multiple
Test Program was established (by Professor A.M.O. Veale) for 10 Pacific
Island groups who sent their infant dried blood specimen by air mail to
the New Zealand laboratory. .
In 1971, we began a serjes of three small annual conferences in Buffalo
to interest other States and Canadian provinces in the addition of otheg
tests to their PKU programs. At these conferences, the directors of ‘our
oollaborating laboratories testified that use of the punch-index machine
had allowed them to add tests for galactosemia, homocystinuria, maple
syrup urine disease, tyrosinemia and histidinemia, with only marginal
increases in.costs, since no additional laboratory staff was required.
As a result, Maryland and Ohio added other tests, and New York applied
the western New York program to that of the rest of the State. However,
for most States, the legacy of the controversy of the 1960's concerning
PKU testing continued in the 1970's in the form of three problems:

- 1. Lack of liaison between the medical centers and the screening
programs: even well organized regional screening programs located in
State health departments often had little or no contact with medical
centers, with resulting problems in medical followup. This is in
camplete contrast to all other countries where the screening laboratory,
often for an entire country (as in Austria or the Republic of Ireland)
is usually located in the pediatric department of a university medlcal’
school.

*The directors of these laboratories were Dr. R. A. MacCréady,
Mr. G. Brandon, Dr. R. Straus, and Dr. J. Puleo.

L]
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2. Many States with laws requiring PKU testing, simply do not have
sufficient population to make multiple testing of newborn infants
practical. " ' _ ‘ s

3. Me'my States with large populations allow private laboratories to
each perform a small number of PKU tests for a profit, thus causing the
same problem that exists in the small States.

In 1972, we published a paper on this subject, calling on the existing
State PKU prograim to reorganize into cost-effective regions, suggesting
that States with small populations could copperate with each other. We
discussed this possibility woth the Maternal and Child Health Service,

_ withopt oollaborating laboratories and with appropriate persons in a
number of other States, where we showed a film prepared for this purpose.
Meanwhile, a very significant development was occurring in the Quebec
province that proved to be of great assistance to this effort.

The Quebec genetic network has the features of the European oountries in
that g screening center ig located in a university medical center, with
the program directed by th(ja>four universities and funding. supplied by
the Ministry of Health. A ‘unique feature is that the government supplies
an extra 50 percent of funding for research and development of new genetic
services. This made possible, during 1971-75, a successful field trail
of Dr. Jean Dussault's new radioimmunoassay for hypothyroidism on the
dried blood specimens collected for PKU testing. Since every physician
knows of the treatment of hypothyroidism by thyroxine to prevent
cretinisy and mental retardation, the success of the Quebec program
aroused intense interest elsewhere. ’ -

In 1975, Dr. William Murphey first introduced the thyroxine test into the
United States in the Oregon health department, using a minor modification
of the punch-index machine to integrate this test into the Oregon State -
programl As a result, the States of Montana, Alaska, Idaho, and Nevada
made arrangements to send their specimens to Oregons; In 1976, the New

~ England region'was established after Drs.” and Mitchell added the
thuroxine test to the Massachusetts program, with Maine, Rhode Island,
Connecituct, and New Hampshire sending their specimens to the Boston:
Laboratory. ' :

Ma¥ylrand, Ohio, and New York States have also added thyroxine testing,
but ¥qQr most other States, the fragmented natym of PKU screening has
made it too costly to add the thyroxine test.

Results of screening so far have demonstrated that the frequency of hypo-
thyroidism is approximately 1/5,000, or more than double that of PKU,

and that none of these infants would have been detected during the first,
3 nonths of life without the screening test, even when born in the most
sophisticated academic medical center. $hyroxine treatment is much
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- simplier than treatment for PKU, and screening for hypothyroisism is
even more cost-effective. The General Accounting Office (GAO) report -
states that each dollar invested in screening with a battery of seven

" tests saves more than $20.00 spent for careprograms. We agree with the

We also agree with the GAO's recommendation that the Department of HEW

- agsist the States in organizing cost-effective«screming regions. Thirty-
two regional laboratories in the United States could be equipped for:
$75,000 each, for a total of $2.4 million. Each laboratory eonld screen _
100,000 infants, for a total of 3.2 million infamts annually. The ocost
would be $2.50 per infant for a total of $8 million.

The Center for Disease Control (CDC) could give valuable assistance in
providing .training programs and quality control, as it has done so '
effectively in the past for other laboratory health programs.

In Canada, the provinges outside of Quebéec also need to act. For example,
the four western provinces could logically form a single screening region.
The Candian Association for Mental Retardation (CAMR), joinlng forces
with the five medical sc.hools involved, oould aid materially in persuadmg
the separate provincial health departme.nts; to work together.

Four important aspects, other than screening, must_: be emphasized.
1. Clinical followup treatment has to be planned simultaneously

‘with the 'screening program. 'This requires involvement of the pediatric
centers from the beginning.

2. The oamxunity to be screened must be fully informed and the
professional cammunity educated.

3. An:advisoxy comittee for the regional -program should be
created to represent the public and professional commnity. °

4. As in Quebec, Massachusetts, Oregon, and elsewhere, the screen-
ing program should be used as a resource for developmment of new screening
services through research and trial of new methods. This purpose will
also nequine close relations with academic medical centers. .

Finally, in urging organization of national newborn screening programs
for the'United States and Canada, let me refer-to the present situation
in Japan; a country of 110 million people, half the 'size of the United
States. Here, the Japanese government, 3 years ago, agreed to support a
national program as a'result of a canpalgn carried out by a ooalition of
Japanese pediatricians and parents'’ ;issomations for mentally retarded
individuals. The Kitasato Institute in Tokyo provided a training pro-
gram for 80 technicians from all over Japan, in which I participated

o
A}
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1“year ago. The institute also assists with quality control. As in
certain other endeavors, Japan started years later than the United States,
but appears to already be ahead of us. May I close with the plea that, ,
in newborn screening (if not in cameras and television sets) we can

catch up with Japan!

2
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WOrkshop Reccxm\erﬂatims -

REGICNALIZA'I‘ION OF METABOLIC SCREENING FOR NIL‘WH)RNS

Group ILeader: Robert Guthrie,' M.D., Ph.D.

Recorder : Max R. Addision

W1despread screening for the early detection and prevention of various

metabolic disorders should be implemented immediately, utilizing a net-

work of regional screening laboratories which could adequately serve

all newborns in all sectors of the country. It is recommended that this
method of preventing metabolic causes of mental retardation be implemen-
ted as follows: : )

1. That Federal funds be made available for planning activities
related to establishing regional screening centers and programs.
Spécifically, it is recommended that 32 regional screening laboratories
‘be established, each of which should screen approximately 100,000
specimens from infants each year.

2. That Federal furlds be made available for adequately equipping
the regional screening laboratories. Specifically, approximately $2.4
million is required, or $75,000 per laboratory for equipment.

3. That Federal support be available to offset operating costs J
during the initial period (first 3 years of operation). Operational
costs should be covered by Federal-and State monies and laboratory
fees. Approximately $8 million annually would be required for operating
the regional screening programs, based on a cost of $2.50 per infant.

4. That States should actively encourage the involvement of a
greater nuwber of universities in regional screening efforts, since
this prooedune could yield the most cost-effective: approach to pneven—
tion in the area of metabollc disorders. 5

5. That during the initial efforts to plan and establish regional
$creening programs, precautions should be taken to ensure that the
efforts of the laboratory and the referring physician are maximally
integrated in order to ensure the effective 1mplementat10n of followup
and treatment programs.
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DR. ADDISON: Dr. Guthrie and I would like to Buggest % add three

recamendations. These are as follows:

1. The Federal Government should assist mﬂnqtabnahing 32 newborn
regional screening laboratories, each testing spéeimenfor approximately
100,000 infante per year. C

% 2. TInitial equipment cost should not exceed $75,000 for epch
laboratory for a total cost of $2.4 million. The use of Federal funds
for this initial cost would be of great assistance in establishing
screening regions. ’ .

3. The annual budget For each laboratory should not exoeed §250,000
or $2.50 per infant. Since costs for newborn screening of PKU only have
been paid for in a variety of ways in different States, including the
use of Federal funds, State funds, the use of private laboratories
charging fees, or a combination of these mathods, a fair and reasonable
formula for Fedéral support for the actual ‘scréening program presents
some problems. However, same Federal support during the initial period
of 1 to 3 years appears reasonable.

DR. ADDISON: I am sure Dr. Guthrie feels this is already implied in the
overall terminology of screening, but the laboratory end of it -is really
only part of it, possibly not the most important part. One of the major
concerns is to ensure thé completeness of the coverage--the response to
the positive signal and the followup. Many of the screening programs
fall down there, not so much in the laboratory operation. If you don't
have the response to the positive signal and an adequate followup and a
method of assuring a totality of the screeﬁing, treatment and followup,
the screening really makes no sense at all. .

MR. HORMUTH: In the reference to 32 newborn régional screening labora-
tories, does that, mean screening laboratories, or would they be combina-
tions of screening laboratories plus followup?

DR. GUTHRIE: It refers to the combination. The figures are, of course,
only for screening. If you included treatment and follewup, with which
I agree, it nearly doubles the cost and brings it pretty much in line
with the figure given in the GRO report, which includes a.battery of
tests and' treatment. - | , |
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Discussion

‘ REGIONALIZATION OF METABOLIC SCREFENING FOR NEWBORNS

N

QIESTIG'W Are you not pushing your authorization ceiling, as far as
appropriations are concerned?

RESPONSE: Yes

COMMENT: It seems to me that if this group is going to back any kind of
legislation, such as appropriations for laboratory work or prenatal work,
we ought to support an increase in the authorization for Maternal and
Child Health programs because they are right up to that authorization
ceiling now.

MR. HORMUTH: 1In ow* group, we talked about the possibility of increasing
the authorization and the appropriatim, and of perhaps even earmarking
a portion of the increase for a specific purpose. It is generally much
easier to raise the ceiling and to increase the appmpriation than bo
try to came up with new legislation.

COMMENT: I think it is essential thag this group gets behind the
- increased authorization or very little is going to happen.
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Specific Comments

MANDATORY SCREENING

“n

DR. BOGGS: I would like to find same method by which this group, or some
other one could resolve the dilemma about mandatory screening. A certain
amount of oppositioh has appeared in some segments of the professional
ocommunity after same of the State legislatures passed’legislation requir-
ing screening tests for certain conditions. of course, there are good
laws and bad laws, in terms of the way they are phrased and what- types
of screening are covered, and under what circumstances it is carried out;
but supposing we are talking about good laws. As a result of that opposi-
tion, the National Research Council mobilized a fairly prestigious commis-—
sion on genetic screening, involving not only physicians, but lawyers
and others having « tence in the issues being discussed. The net
> result, which has noWbeen very well publicized,- is the reconmendation
- which suggests that mandatory screening programs are unduly invasive of
‘ . , people's privady. In addition to our area of .involvement, the issue was
' precipitated, in part, by the unintended adverse oonsequences of same
.screening for sigkle cell trait, which resulted in some people with the
r trait being denied their healu) insurance. At any rate, we have a report
from a prestigious committee composed of people whom I respect, and the
net result is that it makes it quite difficult to get screening programs
established in States that do not have them. What is the opinion of this
group on this? _ -

DR. GUTHRIE: In that report, they carefully separated the two kinds of

7 ' conditions: (1) the screenig for conditions for which there is no treat-
ment available at the moment, such as sickle cell trait, and (2) conditions
‘such as PKU. These were considered as two separate kinds of problems.
It is very important to separate them. The right to be well born seem
to be in conflict with the right of the privacy of the parents to do what
they please. _ _ .

DR. KOCH: Tn California, we tried to get a screening law throught the
legislature in 1964, and we failed; but in 1965, the law was passed.
During a 15 year perijj§, starting in 1956 when we first became interested
in PKU, we had only bakies with that disorder referred to Children's
Hospital of Los Angeles fram a reservoir of two million people with over '
100,000 births per year: The year mandatory screening started, we had 11
new PKU babies referred. So I feel, from my experience in that State,
that mandatory screening had a very beneficial result. We tried again \

! with screening for hypothyroidism, but with a different approach. In

‘ 1973, a bill was passed .and signed by the governor, which enoouraged the

health department to screen for hypothyroidism. This is 1377, and we’

still don't have hypothyroid seyxeening. I think we made a mistake when

' we ‘submitted that bill. We should hate had a mandatory bill because the

evidence in favor of hypothyroid screening today is overwhelming.

>




+DR. BOGGS: Regarding the possible mandatory reporting of treatable
genetic conditions, it seems to me that many times by-product results can
be obtained at little or no additional cost. For instance, if a condi-
tion that may not be treatable at the moment, can be identified and repor-
ted in the process of identifying one that is treatable, and at little or
no extra cost, we should encourage that.reporting for epidemiological
purposes. An example, not related to genetic screening occurred in New
Jersey where, for many years, we have had a law that requires doctors to
report congenital anamalies that are visiblé at birth. The theory was
that these would be reported and the Crippled Children's Services would
be offered. That should have in¢luded all visible anomalies, including
Down's gyndrame, but we found that there was very little reporting of ,
Down's syndrome and the health departnent was not encouraging doctors to
report it because it was felt they had no treatment to offer. That
destroyed the opportunity for us to get indications of fluctuations in

- the incidence and other data that might have had same sort of useful
results. Similarly, with sawe of the inborn errors, for which we do not

yet have treatment, I feel they should be reported if there is not a -

~ substantial additional cost associated with :it.

MR. HORMUTH: In order to use a sample to get results on other than just
the one or two disordems for which it is intended, you:would have to get
the informed consent for every kind of procedure you would intend to
carry out. This has been part of the problem in some States. They are
reluctant to utilize such screening because they have not fully thought
through all of the implications of imformed consent and some of the things
they might want to record. There are implications regarding keeping some
sort of register on conditions. This gets back to same of the. problems
that were encountered regarding the sickle cell trait screening.

DR. BOGGS: It seems to me that the public has accepted a number of other
mandatory things such as immunizations for school attendance and pre-
marital testing for venereal disease. People with religiouds scrupples
must have the opportunity to withdraw, but most people accept these
things. We might also talk about the possibility of suing some physicians
“who fail to actively promote this preventive measure.

OOMMENT: There is no objection to screening per se, but many times it
is the isswyp of confidentiality that worries many physicians in practice.
If you can build in some way of preserving confidentiality, there would
be no problem. ' : ' o
N
MR. HORMUTH: Yes, you would have to maintain confidentiality if you
- kept registers of other conditions. Care would have to be exercised as ,
to what the registers were used for and who had access to them. However, .
even if you destroyed the persopalized record. after you turned it back ’
to the individual or his physician, and only maintained the statistical
record, you would much better off than if you didn't have it.



DR. GIANNINI: I hope there will be.same way, in the presentation for
screening, to avoid the word confidentiality. Whenever we get to that
word, we are in a frozen position. We lose many months and years of
progress. If we talk about a central registry, the vhole thing dies.

I hope that we will be able to make a presentation that avoid trigger
words. We must know certain things. I don't think it is the intent Af
anyone who has guch information, tp make it public. If you have good

professionals inwvolved, who have Jribegrity, everything will be preserved.:
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INTRODUCTION

The use of amictentesis to diagnose chromoscmal and biochemical defects
in the fetus was first reported bygipdependent laboratories in 1967/1/

. and 1968./2/¢ Since that time, tes®*have been developed to enable
didynosis in utero of over 60 inborn errors of metabolism apd all known
chranosamal anomalies./3/ A study done by the National Institute of
Child Health and Human Development has determined that the procedure does
not significantly increase the risk of maternal or fetal loss of

injury. /4/ -

PURPOSE OF THE STUDY

This survey was designed to determine the nuwber of amniocentesis per-
formed each year, the location of the primary laboratories* that analyze
amiotic fluids, and the geographic region that each laboratory serves.
Questions also sought information about the use of sonograms, tissue
culture facilities, tests for alpha-fetoprotein, financing of laboratory
fees and the nunber of laboratories opening each year. -

A
L 4

-

71/ Jacobson, C.B., Barter, R.H., Intrauterine Diagnosis and Manage-
ment of Genetic.Defects, American Journal of Obstetrics and
Gynecology, 99:796, 1967. ' :

/2/ Nadler, H.L., Antenatal Detection of Hereditary Disorders, Pediatrics,
42:912, 1968. T

/3/ Littlefield, J.W., Milunsky, A., and Lenz, W., An Overview of Pre-
natal Genetic Diagnosis. In Motulsky, A., and Lenz, W., (eds.),
Birth Defects, New York, American Elsevier Publishing Company,

. 1974, p.221. ) .

/4/ NICHD National Registry for Amniocentesis Study Group, Midtrimester

Amniocentesis for Prenatal Diagnosis:. Safety and Accuracy,

Journal of the American Medical Association, 236:1471-76, 1976..

*The temm primary laboratory is used to indicate one that usually

performs amniocentesis, analysis and karyotyping of tissuﬁ! culture, -

and offers diagnosis and genetic counseling. The pri laboratory

sometimes sends individual fluid samples elsewhere for more

sophisticated tests. :

L
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_ABSTRACT

. This report is the result of an extensive survey conducted to determine

the activities of United States laboratories which provide prenatal

diagnogis of fetal genetic and biochemical defects. The study indicates 3

that, as of June 1, 1976, 141 laboratories in the United States offer

major cytogenetic and/or biochemical analyses on amniotic fluid samples
acbtained through amniocentesis. These laboratories have performed over
27,000 amniotic fluid studies since 1964. ' -

"
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THE QUESTIONNAIRE

Questionnaires were sent to 607 medical professionals in all 50 States

" . and the District of Colutmbia. A total of 342 responded. The survey

oonsisted of 11 short questions printed on an 8-1/2 x 3-1/2 inch pre-
paid postcard. Questions could be answered by filling in blanks or

checking boxes.

SELECTION OF THE MAILING LIST

The mailing list was compiled fram 5 major sources:

All persons in the United States, listed in the National Fomﬂation/
March of Dimes' International Directory of Genetic Services (Fourth
Edition, March 1974).

All deparunents of Obstetrics and Gyhecology with a residency
program that was approved by the Residency Review Committee on the
Council on Medical Education, the American Board of Obstetrids and
Gynecology, and the Pmerican College of Gbstetricians and Gynecologists.

Researchers publishmg in the United States on amniocentesis.

All centers or professionals who were recipients of National
Foundation/March of Dimes Research Grants or Medical Service Program
Grants for 1975-76.

State Mental Retardation Directors, State Developmental Disabilities
Directors, Regionak Maternal'and Child Health Directors, and Directors

of University Affiliated Facilities. In States where further information
was requlred medical professionals were asked to help identify all such -

»
\ RESULTS
’

A total of 342 cards were returned, showing 141 pnmary laboratories

facilities in the State.

THE RESPONSE

. that analyze amniotic fluids for prenatal diagnosis in this country

. The relevant laboratories are. listed in Appendix II.

'CHARACI'ERISTI(SOFTHESAMPIE 1

e’
Only twd cammercial laboratories of those responding are included; the

. rest are non-commercial facilities. There were 117 laboratories (83

percent of those surveyed) which reported that outreach clinics, hospitals

.

® ~56-



or private physicians referred patients to their laboratory for
amniocentesis. Only 25 ‘}aboratories (17.7 percent) relied on fagilities
other than their own for all'or part of their tiasue culture results.

Sonograms are accepted as a routine, pm-mmioomteais procedure in
order to: 1) determine the presence of more than oné fetus, 2)locate

the placenta, 3) establish accurate fetal gestational age, and 4) deter-
mine the best location for placing the needle. Routine sonograms were
perfonned prior to amiocentesis by 108 laboratqries (76.6 percent of
the sample). The majority of those laboratokies polled did mot screen
all patients. for alpha-fetoprotein, a test which can diagnose a variety °
of neural tube defects. Only 53 laboratories (37.6 percent) performed
' this test routinely.

. LABORATORY QOSTS

v

About half of the responding laboratories (73) received Federal or

State funds for partial support of expenses. Sixty six laboratories did

not receive such funds. Fifty four of the laboratories reported that

the patient or her insurance paid for more than half of the costs. Sixty
—: three laboratories reported that the patient paid for less thap half of

the ocosts (TABLE 1).

Between 1964 and 1969, according to the study, 35 independent labora-
tories began analyzing amniotic fluid samples for diagnosis of fetal
defects. The nuwer of labs in service has continued to grow at the
rate of about 18 per year through 1973. Since that time, only 32 new
facilities have opened, with just 7 of these in 1976. While fewer
laboratories have entered the field in the past 3 years,, there has been
a tremendous increase in the nuwber of procedures performed during that
time. (FIGURE 2).

A total of 27,430 procedures had been performed as of June 1, 1976. The:
nunber has more than doubled in the past 2 years. (FIGURE 2). More than

5,500 laboratory studies on aumiotic fluid had been campleted up to
Jme 1, for the year 1976. J . »

- The nun&r of cases handled by each laboratory varies fram 1 - 2 analyses
,peryear,toupto300—400peryear‘ mm.EZEtmsthenmberofst\ﬂies

-;\ »\@pleted per laboratory in- 1975.
The 134 laboratories in operation in the United States during 1975
analyzed 7,585 amiotic fluids samples for prenatal diagnosis. More than
‘half of these samples, over 4,000, were handled by just 20 .of the exist-
ing laboratories. 'Most of thesge 20 facihties are located in medical
schools or univermty hospitals

— t 1




TABLE 1 .

- Percentage of Costs Supported by Patient Fees and Insurance

Percent Reported : Nuwber of Laboratories Responding .
: in that Percentile ' :
. , : ‘—7f/
08 - : 10 :
1 - 25% : 26
26 ~ 50% - y 27
J 51 ~ 75% 16
76 - 99% 16
1008 . 22
No. Response ' 24
. 7
= The Growth of Facilities
/ . _

FIGURE 1: The Number of Laboratories in Service Per Year*

- ’»® - .

»‘.._-‘-“:L,‘.- s ' -~ 150—

e Y . ' ,

i 8
100- - -

. ( .
LA A 50~ . - ‘
o] _ '
35 55 67 - 88 107 .118 132 139
g 1964-69° 1970 1971 1972 1973 1974 1975 1976 . Year
T £ ' i o
*No Response - Labs
) 2
’ bay '
.’ 41 -

-58-




FIGURE 2: Nuwer of Amiotic Fluid Studies Per Year*
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NUMBER OF STUDIES COMPLETED BY LABORATORIES IN SERVICE IN 1975

Nurber of Studies - : ~ Number of Laboratories in
? ' " Each Range :
\ ’ o :
lLess than 25 studies . ' 58
25 - 100 52
101 - 200 i . 16 -
? .
201 - 300 ' _ .4
’ _ .
More than 300 . .3
L No Response . 1
< 3 g e et £t e
' s
|
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' majority of laboratorles

. ™\

GBEORGRAPHIC DISTRIBUTION

[ 3

The locations of the 141 primary laboratories included in our survey

are shown in FIGURE 3. The centers capable of testing amniotic fluid
are located in 43 States and the District of Columbia. The remaining
7 States do not have resident laboratory facilities for analyzing such
sawples. The individual centers in each State are listed in Appendix II.

OUTREACH PROGRAMS FOR GENETIC SERVICES

Several States have organized iohal genetic service programs which
extend into same of the State8 lacking a primary facility. (TABLE 3,
and FIGURE 4). - é

Neither North Dakota nor South Dakota has a resident primary facility
to process amniotic fluid samples, nor are they included in any
organized regional program. Patients seeking amniocentesis in North
Dakota are referred to the University of Minnesota- Minneapolis. Those
in South Dakota are referred to the Nortlmestern University Children's
Hogpital, in Chicago.

SUMMARY

. 4
As of June 1, 1976, there were 14] primary laboratories which had
analyzed a total of 27,430 ammiotic fluid samples for the purpose of
antenatal diagnosis. - ‘ !

The. nunber of procedures has increased by more than 50 percent in the
past year alone.

The nunber of laboratories entering the field seems to be low, compared
to the great increase in demand for services.

More than half of all cases. are’ handled by less than 15 percent of the
laboratories.

-

Sonograms are accepted as a ‘routine pre-amniocentesis procedure.

Routine tests for alpha-fetoprotein levels are not performed by a

[

- The proportion of laboratory costs supported by government funds or
patient fees varies greatly.

Only two States, North and South Dakota, do not have-resident, primary
laboratory facilities, and are not overed by -any regional program.

-
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THE UNITSD STATES OF AMERICA
AND ITG TERRITORIYS AND FOSSZE3SIONS
(Outline Map)

FIGURE 3

GEOGRAPHIC DISTRIBUTION OF IARORATORIES PROVIDING ANALYSIS OF AMNIOTIC FLUID
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_ APPENDIX II

LOCATION OF PRIMARY ILABORATORIES PROVING ANALYSIS OF SAMPLES
’ FROM ANNI(IZENI'ESIS

AR

CITY

STATE CENTER
Alabama Birmingham University jof Ala. Medical Center
Mobile University of So. Ala Medical Sch.
Arizona Phoenix St. Joseph's Hospital
Tucson Univ. of Arizona Medical School
Arkansas Little Rock Univ. of Arkansas Medical School
California Davis Univ. of California Medical Sch.
. Duarte: City of Hope Medical Centbr
‘ Glendale Glendale Adventist Hospital
Harbor City So. Cal. Permante Medical Group
Irvine University of California 1/
La Jolla University of Cal. Medical Center:
Loma Linda Loma Linda Univ. Medical Center
Los Angeles Calif. Hospital Medical Center
Children's Hospital
Univ. of Calif. at Los Angeles
) Univ. of Southern California
Panorama City Kaiser-Permanante Medical Center
San Diego San Diego County Univ. Hospital
San Francisco University of California
Santa Clara Kaiser Hospital
Stanford Stanford Unjversgity Medical Sch.
_Torrance Harbor General Hospital
Van Nuys ~ Bio-Science Laboratories
Colorado’ Denver Univ. of Colorado Medical School
Connecticut Farmington University of Co ticut 4/
New Haven Yale University Medical School
Delaware Wilmington, Wilmington Medical,Center
Dist. of Columbia Washington Armed Forces Inst. of Pathdlogy

3

1/ A primary

Georgetown Univ. Medical Ctr. 1/
George Washington U. Med. Ctr.
Howard Univ. Medical School

laboratory, but did not respond to survey.

3‘/ A primary labora&tory will open here in the immediate future.
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APPENDIX II- (a) ‘
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" STATE cIry "~ - CENTER
1 Florida Gainesville . University of Florida 3/ ..
L Miami Palmetto Park Genetic Associates
: " Univ. of Miami Medical School
. Tampa Univ. of South Florida
Georgia Atlanta Center for Disease Control
Enory Uni ty Medical School
Augusta Medical College ‘of Georgia
Hawaii . Honolulu _Kauikeol:mi Children's Hospital
Illinois Chicago ~ Oook County Hospital

Mercy Hospital ard Medical Center
Mt. Sinai Hospital Medical Ctr.
* Northwestern Univ,Children's

Memorial Hospital

Northwestern University/Prentice
Wamen's Hosp. & Maternity Ctr.

Parkridge Luthern General Hospital

Rush Presbyterian/St. Luke's
Medical Center

Univ. of Chicago Med. Sch. 3/

/ Springfield So. I1l1 Univ. Med. Sch.
Indiana Indianapolis Indlana Univ. Medical Ctr.
Methodist Hospital
Iowa . L. Iowa City Univ. of Iowa Hospitals
Kansas Kansas City Univ. of Kansas Medical Center
Topeka Genetic Counseling Center
Wichita Wesley Med. Research Fourdation 1/
Kentucky Lexington _ Univ. of Kentucky.Med. Ctr. 2/
: Louisville Univ. of Louisville Med. Ctr.
Louisiana New Orleans Louisiana State Univ. Med. Sch. 3/

Ochsner Clinic
Tulane Univ. Medical School '
Shreveport Louisiana State Univ. Med. School

A primary 1abaratoxy,‘but did not respond to survey. _
Figures on the number of procedures perfommed per year at this
primary Maboratory were not made available to this study.

There is more than one independent, primary laboratory facilit¥

at this location
Q * .
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APPENDIX II - (b)

STATE CITY CENTER
Maine " Ellswerth Maine Genetic Oounseling Center
Portland Maine Medical Center
Maryland Baltimore Johns Hopkins Univ. Med. th.
‘ Bethesda National Institutes of Health 6/
. AN
. Massachusetts Boston Magsachusetts General Hospital
Michigan Ann Arbor Univ, of Michigan Medical Ctr.
Detroit N Henry Ford Hospital
N _ : / Wayne State Univ./C.S. Mott Center
dew East Lansing Michigan State Univ. Med. Ctr.
’ Royal Oak william’Beaumont Hospital
Minnesota Minneapolis Univ. of Minnesota School of
: Medicine and Dentistry 3/
Rochester The Mayo Glinic
Mississippi Jackson Univ. of Migsissippi Med. Ctr.
»
Missouri St. Louis Cardinal Glennon Hospital 5/
' St. John's Mercy Hospital
Waspingtoh Univ.: Medical Sch.
Nebraska Omaha Children's Memorial Hospital
' Univ. of Nebraska Med. Center
New Hampshire Hanover Dartmouth Medical Center
New Jersey ,Hackensack Metpath Laboratories
. Newark New Jersey College of Medicine
‘ .
New Mexico Albugquerque Univ. of New Mexioo’Medical Sch.

_/ There is more than one uﬁepe:ndent, primary laboratory facility at

this locatian.

. 5/ This laboratory provided testing on aammtic fluid at one time, but
has since closed.
6/ Individual laboratories at the National Institutes of Health provide
a varigty of specific diagnostic tests utlllzmg amniotic fluid cell

cultures.

The NINCDS have performed more than 400 tests for Gaucher'

disease, Nieman Pick's "disease, Fabry's disease and Tay Sach's

disease.
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APPENDIX II - (C)

N

New York - - Albany - ‘Albany Medical College
' Buffalo ’ State Univ. of New York/Children's
. : _ Hospital .
East. Meadows Nassau County Medical Center
o ) - New York City Albert Einstein College of .Medicine
Lo . ‘ . _ Beth Israel Medical Center '
' Brookdale Hosp. Medical Center
: . * Columbia Uhiversity 1/
v : . ¢ Coknell Univ. Medical Center
' ' Lo A Jewish Hospital -Medical Center
\ Kingsbmok—Jemsh Medical Center
~ o Long Island College Ho$pital
v S ’ Long, ¥sland Jemsh—lhllmde Med.Ctr.
Y ’ Mt. Sinai Medical- Schoo]r o . :
_ - ' - . aNew York Medical: College gt T
. .o - , _ - New.York Univ. Medlca'l ScMol -
v o ' North Shore Umv..;l»bspltal
: ' ' L .. Staté-Univ. of New York/Downstate

. _ ‘Medicd] Center - ~ .
- Raclibster « Univ.- of Rochester Med_lcal Schbol
.« . - GSyracuse .+ State Univewmsity of New York7Upstate
: o : - Medicdl Center
S o _ Theills = detchworth Vildage Cytogenetlcs
o & SRR : Labora‘tory
North: Carolina% - 'C'hapezl mill ) :Umv‘ North Camllna Med. Sch. /
: ' - Durham ’ . . puke ical Center'
. ~ & - V,Wir'xst‘dn—\Salem Bovman Grey/Wake Forest Med Séh
) Chio ) : thcinnati B ' 3 Unlv.‘of Cmcnﬁatl Chlldren 8 Hosp.
e ; Co .- Cleveland , *  Case Western Resgerve Meqd. Sch.
o - v PO Clevedand Metro .Géneral Ho
Ly e ‘ * Columbus - ";.Chlldlgens}bspltal '
e ' AR o L Chio mvers:l.‘t‘.y HOSpltal .
. ‘ Dayton “- = ¢ - Medlcal ‘Genetics Laboratory
WL . ME Vernon . Mt. Vernon State &}nstltute
B S 0 5
s . Oklahata’ - Oklahcma City : Uruv. of Ok;,aham Ch1]@ren s Hosp .
. -
o Qregqn, o :Portla.pd S _ Umv of Oregon Health 801ences Ctrt :
: » .' . - ’ . " . . . l. ] L.,
L '17 Apr:.mary Iaboratory butdld not respbrﬂtosurvey. L
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"APPENDIX II - (4Q)

STATE CITY CENTER =~
B ' ; -
Penngylvania Hershey Fy Hershey Medical Center
- Philadelphia Temple Univ. Medical Center -
il ) Thamas Jefferson Medical School
- _ Univ.. of Pennsylvania Med. Ctr,
. r Pittsburg Univetsity of Plttsburg/Magee
' . ' Wm\enJ s Hospital
'* o \
" Rhode Island ' Providence 'Rhode Islﬁl' Hospital
wﬁ South Camlma | Cﬁa:;les_ton’ Medical Univ.-of South Carolina 3/ -
) _/ «,Columbia Uniy. of South Carolina School
. .
v . . . v ) ~of Medicine _
| . T Greermood Greenwood Genetics Center
Tennessed~ Knoxville  Univ. of Tetnessee Med. Center
- . Memphis Univ. &6f Tennessee Medical Ctr.
Nashville r Meharry Medical Center
, : ) Vanderbllﬁ Medical Center
.Texas . o “'pallas’ Chlldren 8 Medlca-l Center '
. ' ¢ Galveston Univ. of Texas Medical Branch
San Antonio Univ. of Texas Medical Branch
- Houston *"Baylor Medjcal College
Ve - : " Univ. of Texas Medical Center
L ’ . ~ . ) i
Utah Salt Lake City University of Utah Medical Center
Vermont Burlington Medical Center Hosp. of Vermont
| ‘\]i_rginia ‘ Alexandria , : Mexandrla Hospltal
> ) Charlott_esvil'le- Univ. of Virginia Medical School -
- Fairxfax . Reproductive Genetics Center 4/ -
» Norfelk - ' Eastern Virginia Medical Cehter 4/
‘ Rlcm\or}d Medlcal College of Virginia - L
Washington' - . - _‘Sgaattl'e Ul’llV of Washmgton Med. School
- 'Wisdons.m' S Madison Univ. 'of Wisconsin Med.: Cctr.

Milwa,ukee C L

1 o

. Milwaukee Chlldrqn 'S Hosp_l_tal

3/ There is more than one 1ndependent, pr.1mary labOratory fa01l.1ty
at this location.

s __/ A primary laboratory will -open h

”

L

in the immediate future .

’
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fromy West Virginia = Morgantown - West Virginja Univ. Medidfl Ctr.
o . o - '
" Tederal : Bethesda, MD 'National Institutes of Health 6/
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E/ In&widual laboratorles at the National Instltutes of Health pro- .
‘ vide a variety of specific diagnostic tests utilizing ‘amniotic . —
. . fluid cell cultures. The National Institute of Neurological and ‘ -
"o 7 Cammmnicative Disorders and Stroke have performed morg than 400
" tests for Gaucher's disease, Nieman P.‘LCJ('S disease, Fabry's dis- N
. ". ease and Tay Sach!s.disease. i . N
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REGIONAL GENETIC SERVICE PROGRAMS PROVIDING AMNIOCENTESIS

»

-

gy = e g ot %
S

‘o

TABLEB(

W

-y

Primary Facility.

California -

California State U.

Loma Linda

U. of Califdmia
San Francisco

Colorado - -
U. of Oolorado .
Denver

Oregon -

U. of Oregon Health

Science Center,

Portlz\d .
N

o

’ <

Washington -

~

i

\ U. of Wasrmgtén

Outreach Clinic

County Health Dept.

. Las Vegas, Nevada

‘Pept.,

Washoe County Health
Re;:,szevada

Scottsbluff, Nebraska

Casper , Cheyenne,
Wyoming

. Rock Springs, Riverton

o~ "

H

Boifl, Statehouse,
Idaho )

Billings, Montana

. Anchorage, Alaska

. Anclwragegska | |

Comments

Serves Southern

* Nevada .

Serves Northern
and Central- Nevada

Serves Panhandle

Clinics heid monthly

Clinics held every

three months

Serves ‘Southern
Idaho _ -

Serves Western

Montaa
{

Individual referrals

~——

Bi-monthly clinics

' -Medical Schoql, _ (Juneau, Fairbanks) (as needed) . n
Seattle e , -
N Montana Serves 8 Western
. Counties .
. ‘ ) : _ )
Idaho - ¥<. ' Serves 10 Northern |{
Counties o
.\_‘
. o - -
: . § Ce
1 . . '
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€

CULTURE FACILITIES?

%

APPENDIX 1

AMNTOCENTESTS QUESTIONNAIRE

>

t

This 18 a facsaimile of tte questionnaire postcard.

A lcode number was given to each individual on

L4

the muiling list,

code #

con:
_ e

‘.

THE FOLLOWING Quﬁ*mlons SEEK INFOFMATION FROM YOUR LABORATORY ' e

CONCERNING
DIAGNOSIS OF FETAL GENET1C DEFECTS:
ARE ANTENATAL DIAO&OSTIC STUDIES
BEING PERFORMED IN YOUR LABORATORY?

DO OUTREACH CLINICS REFER PATIENTS

. TO YOUR LABORATORY FOR AMNTIOCEN~-

TESIS? ol

* 4

'DOES\VOUR LABﬁkATORY UTILIZE ‘

PERIPHERAL OR SATHLLITE TISSUE

ARE SONOGRAMS ROUTINELY PER-

FORMED PRIbR TO. AMNIOCENTFSIS?--' T

!

ARE ALL AMNIOCENIESIS PATIFNTS
SCREENED FOR ALPHA- FLIOBROILIN?

ARE LABORATORY COSTS PARTIALLY =+
SUPQORTED BY. FEDERAL/Sl TE rUNDng

"

- . R e Cn L N 2
ESTIEATED‘PERCENTAGE OF YYOUR _ - ..
LABO
PATI%NT FEES: OR INSURANCE?

NP

THE PERFORMANCE OF AMNIOCEN’H&SIS FOR Tlll‘TENAﬁAL

"THE YEAR OF YOUR FIRST AMNIOMIC

~

FLUID STUDY:
.. - .' . - . . ) . )

THE“'NUMBER OF AMNIOTIC FLUID -

STUDIES COMPLETED IN YOUR

LABORATORY PER YEAR: T

»

ATORY COSTS SUPPORTED BY V}\

B
- 3 .
'

J9§4~69 1973 _
‘1970 1974
21971 e . ,1975 e d
1972 ) - 1976
&,
YES/ NO WOULD YOU CONSIDER PAR—"
ILCIPATLNG IN A MORE -
DETATLED QUbSTIONNATRE? .
ARE YOU INTERESIED IN
- RECEIVING THE RESULTS:-OF
THIS *STUDY? ' <
. - v . '\ -
- . Ax
-
€ y i ‘
.:. .
Y A
@
” T




In ocgnclusion, this survey has accompli two major objectives:
1) The identification and location of primary laboratories which
analyze amiotic fluid samples fram early second trimester amiocentesis
for the purpose of fetal diagnosis, and 2) the recording of the number

,of cases performed each year by theee laboratories. 1In addition, this
studyhasindicatedtheneedformmcoordimtedeffortatmxdplnming
for services and funding for amiocentesis as'a demonstrated program in
the prevention of mental retardation.
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Workshop Recammendations , . .
REGIONALI ZATION FOR GENETIC SERVIbES AND AMNIOCENTESIS

LEADER: Cecil B. Jacobeon, M.D. ' .
- REOORDER: Laverdia T. Roach'

| I I

The State of the Art: In series which now exceed 40,000 patients in
. the United States and 10,000 in Furope, the 'following statement hplds
+ true: Transabdominal amniocentesis during the middle trimester by a
campetent obstetrician is an acceptable, safe procedure. Effici
and safety are well established. -Tissue culture of fetal cells is pre-
dictable in centers with experience. There ig a success rate of over
95 percent. - The diagnostic accuracy of chromosomal analysis is better
than 99 percent. Biochemical studies for inherited metabolic defects
are also reliable f th fetal cultures and/or supernatants. Open
neural tube fusion def can be reliably detected by elevated alpha-
fetoprotein in amniotic. fluid. Regarding application within the human
population, established clinical risk groups are well defined. They are
“ characterized by increased maternal age (35 years and over), maternal - .
carriers of X-linked disease; brevious trisamic offspring, previous
neural tube defects in offspring, carriers of established translocation
and parental carriers of biochemical disease. -

"

General Recatmendation_gz ) _
1. Thak ultrasonic testiné{ be made available prior to amniocentesis.

Ky

2. That the laboratory in which the amiocentesis procedure is |
performed must be an eyperiented one. Samples must be split with another’ .
labaratory, observing quality control standards as set by the Center :
for Disease Control (CDC). ' B

. 3. That a minimum nuwber (approcimately 100) of amniocentesis pro-
cedures mist be perfarmed in a laboratory or center before it is .
eligible for certification; that all such centers be University-affiliated;
and that there must be a 95 percent successful culture rate and accuracy *
on 25 consecutive samples. . . . -

4. That the laboratory in which the amiocentesis. ure is per-
formed must sulmit a certified report to the CDC.

\ L & ,
‘5. That there must be apprdbriate counseling, monitoring, and
follow-up to assure adequate evalpation. _

13
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6. That informed consent to amniocentesis does not camit the woman
'to a future abortion; and that this infom\edoonsentbeapart;ofthe
patient's official record

Implemen .
That the riutber of genetic diagnostic units be extended fmm the
current 150, to 250, to 5{)0” to 1000 within the next 5 years.

. 2. 'That funding should be sought through increasing the availability
of maternal and child health funding categorically sought for genetic
services. ) ‘ .

3. That the e.xisting Genetic Diseaae Act be allocated toward quali(ty
control activities by CDC, model programs with the States, outreach
) programs and affiliated medical centars. . .

L)
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Discussion

REGIONALIZATION FOR GENETIC SEF(VICES‘ AND MIGZEI\}'IESIS
DR. ME Is it a foregone conclusion, that-ybu“&re in favor of
regionalization? - :
DR. JACOBSON: Yes. The State.«ﬁ work with regional medical Centers.

DR. LOWE: On genetics legislation, it would be important for the
Yeport to emphasize the need for adequate appropriations.

DR. JACOBSCN: $4 million has. been appropriated this year. The B

Genetic Services Act has been funded. But it must be’ renewed annually.
If you spend all the money by October, there is no more money. We did
not feel ‘that we should put our funding on the Genetic Services Act,

but that the money should be under Title V. If this group feels that .

we could be stronger in seeking funding fram ather sources, that part
of our recamendations is open to amending. )

" DR. MILUNSKY: Perhaps some of the group ig not familiar with the
public hearings in which same of us participatgd last week in Washington
~ concerning the National Genetic Disease Act its implementation.

Part of that is the already appropriated $4 million, which may be ,
followed by the $30 million already in.the Act in sequential years. The
trouble is that the Act runs out as of next ‘September. Renewal or re-
writing is going to be necessary. The plan of implementation is through
HSA. For the first $4 million, that is likely to set a pattern for '
subsequent expenditures. If that is the fact of the case and they do
appropriate multi-millions in each sequential year, it will go throwh

'HSA' to States with medical genetic advisory. committees which will dis- ) '

burse funds on the basis of a State bank of .genetic services.
- e . *
| COMMENTS: One of the major problems is that the bill mjst be passed
- again when it cames Up, with the hope of getting at leasti~the $30 million
. that was originally appropriated. | . . .
- MR. HORMUTH: There was some discussion that, rather than have it a
3~year authorization, there would be authorization without a time period.

- S——

T \-cxr-m: " The way to do- tfxat'is to get authofization without dollars
¢, for a.kind of activity, and then insist that the- program be adeqiately
AL : . ] i ) -

~» funded. | o

. DR. JACOBSON: The'feoammdaﬁion»that x;{ould be a real stimulus of
your medical center and your State organizations is to see that ea&h '
State does cawply with a State genetics plan. Yhey have to do_this to

-
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qualify for any type of acceptance. Many States do have such plans, but
others are not in the process of developing them. What money is avail-
able to States, will not be available to those that don't have a State
plan. ' ' :

DR. ACOSTA: One of the primary problems is the follow-up care e _g
for the present programs, such as PKU, for example. Many States have
the Act, but there is no money for diagnosis and follow-up treatment.
Does the Genetic Disease Act address .this problem in terms of money for
follow-up of these patients: that are found or is it just for screening
services? ' ; : ' ' '

'DR. HORMUTH: It would prpvide money for follpw-up care, The -
Statds would have to specify what the needs are, such as how they were
proposing to meet those needs, which genetic centers and which laboratories
they would utilize in meeting.those needs and how they would propose to
evaluate the total program. Then there would be further review, but I
. think the recommendation that came out of our group related. primarily to

the support of these regional genetic centers; for which, at the moment,
there seems to be no way of supporting thro the money authorized by
the Genetic Disease Act. In tems of our plans, -the capacity building
within the centers would be implemented further through the utilization
of Title V funds.. But the State genetic disease programs would include
many of the outreach programs such as the Tay-Sachs Screening Program
and the Sickle Cell Clinic Program, which would be\ covered-as part of.
the State-side plan and service delivery. - }

3
!
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PREVENTION OF RH HEMOLYTIC DISEKSE

) ) f by

’;

Robert A. MacCready, M.D.

¥, .
Retired Director

' Massachusetts Department of Public Health
Diagnostic Laboratories



I. PURPOSE

Rh hemolytic disease is quite preventable, and has been-since the
introduction of Rh imwmne globulin (RhIG)*/ in 1968. Unfortunately, of
the Rh negative mothers in the United States who should receive the
RhIG after each delivery of an Rh positive baby and each abortion, only.
an estimated 80 percent do receive it. It is imperative to increase
the use of RhIG when ingicated to virtually 100 percent, and thereby \
avoid cerebral palsy, deafness, seizures and mental retardation in large :
nunbers (estimated at 7,000 in 1974 in the United States). Our purpose,
accordingly, is to consider specific measures to achieve this goal, using ~
the tools already available and found effective.

IT. SYNOPSIS (F FORMAL PAPER /.-

A brief review of the mechanism which results in Rh hemolytic
disease is first given to clarify how the use”of RhIG can prevent the
disease. At the time of an Rh negative mother's delivery of an Rh -
positive baby, a variable amount of the baby's Rh positive blood courses
through placenta .into the body of the nother, thus invading her Rh
negative blood. As a result, she may become gsensitized to produce anti-
bodieg that destroy the Rh positive cells coming from the baby, since
they are foreign to her body. :

_ At a later pregnancy of this Rh negative mother, when again she
ey be carrying an Rh positive baby, her already-made anti-bodies can
pass fram the sensitized mother through the placenta into the blood of

the .Bh positive baby she is carrying.' The anti-bodies will theh destroy
the red blood cells of-this Rh positive baby. The result is Rh hemolytic,
disease in the fetus even before it is bom.: ' . ,

Rh immune globulin is a biologic product developed to prevent such a el
result. It is made through the injection of Rh positive blood cells )
into the blood streams of Rh negative{donors, whp, &s a result, develbp
anti-bodies that will destfoy Rh positlve cells. If the proper dosage
of RhIG is administered to the Rh negative mother within 72 hours after
the birth of an Rh positive child, then these anti-bodies -in the product’
will destroy the baby's Rh-positive cells which had ‘entered her body at, -
the tine qf delivery, before the Rh positive ce can sensitize the
mother to make.anti-bodies of her own. Thus, the Rh positive baby
is protected from the danger of Rh hemolytic disease, ‘since mother ]
has not been sensitized to produce the anti-bodies that could damage such ‘
a baby's Rh positive blood cells. 3 . ‘ )

. It'is ifpportant to understand that. the RhIG is effective only for
Rh negative mothers not already sensitized. 'This can have occurred
through the previous delivery of an Rh positive baby or abortion, or
through the previous administration of an incorrect type of blood. The
RhIG must be administered to the eligible Rh negative mother after the
delivery of each Rh-positive baby and after each abortion. L
%7 RhiG 1s frequently referred to also.as "RhoGAM"sthe trade name of the
. first manufacturer licensed to produce and distribmte it. '

‘_78_ 2
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How camplete -is the usage of Rh immme globulin in the pneventlon
« of Rh hemolytic disease in this. country? -Actually this information is
not directly available, for very few States maintain adequate records.
The Center for Disease Control (CDC) in Atlanta, however, has divided the
nunber of doses that should hgve been administered to ‘the eligible Rh
negative women after their deliveries. ‘The quotient was judged at least
a reasonably accurate estimate of the campleteness of utilizatioh of Rh
immune globulin, and’ expressed -in percentage, is approximately 80 percent
for the United States.
/
The use of RhIG has given excellent results in reducing the incidence
of Rh hemolytic disease. (onsequently, it is of the utmost mportance
that the 80 percent utilization of this effective todl rapidly be in-
creased to a goal as close to 100 percent as possible.” What oconcrete
action can be taken? We can well look at the handful of States \that do
have good programs, .in partlcular Oonnectlcut, whose progran ig~but-
standing.

In Connecticut, a well organized monltorlng program under the Maternal
and Child Health Section of the State Department of Health is coordinated
by a capable research analyst. She routinely visits and helps all the
hospitals with maternity services in the State in the shared goal of re-
duc1ng the incidence Rh hemolytic.disease by camplete utilization of
Rh immune dlobulin in- case of every eligible Rh negative mother, who
delivers an Rh pos.1t1ve baby or has an abortion. -In 7 years, the program
has achieved an R111'[G utilization rate slightly over 99 percent. This
has been acompanled by a gratifying reduction in babies afflicted with

- Rh hemolytic disease (from a morbidity total of 102 in 1970 to 19 in 1976).
Cambined fetal and neonatal deaths have likewise markedly decreased
(from 32 death® in 1970 to 6 deaths in 1976 of babies of sensitized
mothers)

The modus operandi: of a preventive momtorlng program for any State
needs to be tailored to the particuldr ‘State involved. The State health
department responsible for the program should have official sanction, as
well as specific funds that are adequate. The monitoring, however, should
not be unduly expensive. Certainly the progrm i€ cost-effective, for it
is far less expensive than treatlng children afflicted with Rh hemolytic
disease, both as infants and in later life. Finally, it should be
generally agreed and understood in all the States, that the cost of RhIG
and its indicated administration to maternity patients is to be paid by
HEW for its Medicaid patients, and likewise by Blue Cross, Blue Shield
and. other medical msurance providers for the matermty patients.under
their umbrella coverages.

III; SUMMARTZATION STATEMENT (AS APPROVED BY SUMMIT WORKSHOP GROUP AFTER
PRESENTATION OF PAPER) .

-
¥

" Rh hemolytic disease, which can causé cerebral palsy, deafness,
seizures and mental retardatioh afflicts thousands of infants yearly in

—_— - . 9
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the United States (an estimated 7,000 in 1973). It is quite preventable
through the use of Rh immune globulin (RhIG). However, based on proper

. administration of RhIG to eligible Rh negative mothers, following the

delivery of each Rh positive baby, and after each abortion or m‘iscarriage\',
the utilization rate in the United States is estimated at only 80 percent
for term deliveries and 50 percent for abortions.

‘Consequently there is neegl to stimlate aggressive State and Federal
action in the United States to'eliminate Rh hemolytic diseage. Carefully
organized State monitoring programs, adequately funded, arg recammended
to assure that indicated utilization of RhIG approaches 93 close to a goal

" of 100 percent as possible, 'both at times of deliveries,’and of abortions

or miscarriages. .The relatively modest qost involved ys far less ex-
pensive than treating’ the numbers of children affli with the disease.
The utilization of RhIG as indicated is now standa medical care and its
appropriate administration to maternity patients d be paid by HEW
for its Medicaid patients, and likewise by Blue 8, Blue Shield and -
other medical insurance providers, for the nate?xity patients under their
urbrella cowverages. . . /
L

, /
IV. SUGGESTED RESOURCES FOR ADDITIONAL INFOBMATION .

L 4

-
1. Center for Disease Control: Rh lytic Disease Surveillance
1974, Issued August 1976, Atlanta, Georgia.
; , )

2. .Rh Prophylaxis Program Devel ,
State Department of Health, temal and Child Health Section,
79 Elm Street, Hartfogd,

3. Hemolytic Disease of the etu\é and Newborn Due to Rh Isoim-
munization, prepared by/Jane\S. Lir<Fu, M.D., F.A.A.P., ;
Pédiatric Consultant, Division of Health Services, Children's
Bureau. September, 68.

4. Gorman, John G., M{B., B.S., (Director Blood Bank, Presbyterian
Hospital, New York City): The Role of the Laboratory in
Hemolytic Diseage of the Newborn, lea & Febiger, 1975. °
Piriladelphia. /"

/ - — '
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' _ Rh HEMOLYTIC DISEASE - N
' . ' (Diagrams are schematic only ) ' .
Likely cougse without the usage of Rh ummune globulin (RhIG) : 1) and 2)

1) First pregnancy - Ri positive baby

2) At (’ later pregriancy of an Rh
of an Rh negative mother

positive baby -

Rh negativé
mother

P 1 ’ Rh negative mother

Later . )

Rh positive

destroxed Rh positive Alr\gady
by anti- bab made
~° bodies the aby antibodtes
mother that now
fred ceq?ss makes. .~destroy
’ Rh pos.
g : ‘reﬁd}\ 'c)glsl's - cells of
_ ’ her baby.
" )
-
> ,
4 ’ ) b
R - i . * * . ',." ‘\
3) BUT with the usage of RhIG: 3)and 4) 4) fae

fhe Rh1G 1o edwinjstered within |

!

. T2 hours after delivery, It is im- -

, portant to understauvd that {{ is
Rh negative ' effective only for mothers not pre-
mothe L RNhIG od- viously sensitized, This can have
stered _ occurred through an carlier delivery
?;'z:eti?h of an Rh positive baby or abortion,

or through a txunsluulon of the wrong

neg. mother type of blood.

ithin 72 hrs.

afier deliv- The BhIG must be administered to
' the eligible Rh negative motber of-
r G *
: y g;szfigs ter cach Rh positive baby and after
e 0S. o

. euch abortion,
cells before —

they can
sensitize the * RhIG 1s frequently referred to - !
mother to make | algo as "RhoGAM" the trade
; . name of the {irst manufactiurer
, antibodies. ticensed to produce and distr)-
. bute it, ;’ ' -
. '
" Q. i
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Workshop Rec(_mnendations

PREVENTTNG RH HEMOLYTIC DI1SEASE

LEADER: Robert MacCready, M.D.

RECORDER: Benjamin Saltzman, M.D.

-~

Rh hemolytic disease, which can cause cerebral palsy, deafness, selzures
and mental retardation afflicts thouspnds of infants yearly in the United
States (an estimated 7,000 in 1974). It is quite preventable through the
use of Rh immune globulin (RhIG). However, based on proper administration
of RhIG to eligible Rh negative women following the delivery of each Rh
positive baby, the utilization rate is only 80- percent. Also important,
based on the administration of RhIG to Rh negative women’ following an
abortion ox\'mi§carriage, the estimated utilization rate is no more than
50 percent. Y

i A » -
Consequently there.is need to stimulate aggressive State and Federal
action generally in the United States, to eliminate Rh hemolytic disease.
Carefully organized State monitoring programs, adequately funded, are
recommended to assure that indicated utilization of RhIG approaches as
‘close to a goal of 100 percent as possible at times of delivery, mis-
carriage and abortion with nation-wide reporting to CDC. The relatively
modest cost involved is far less expensive than treating ther potentially
large number of children afflicted with the disease. Further, it should
be generally agreed and understood in all the States, that the cost of
RhIG and its ipdicated administration to maternity patients be paid by
HEW for its Medicaid patients, and likewise by Blue Cross/Blue Shield and
other medical insurance providers for the maternity patients under their
unbrella ocoverages. :



4 . B
\ . Discussion
PREVENTING RH HEMOLYTIC DISEASE \

’ QOMMENT: 1 thought we had struck the sentence about Blue Cross/

Blug Shield. ‘

DR. SALTZMAN: We didn't get aroumd to striking it.

COMMENT: I don't think we can tell péople what to do or that we’can
tell the qovermment what to make available. - Perhaps we should just make
a statement that th.is should be available to people.

DR. COOKE: This is an important point - this whole matter of when
you recamend what was a research, procedure t has been shown to be
highly effective, and when that procedure should become standard practice
approved under Medicaid or Blue Cross/Blue Shield. At the presdnt time,
this whole activity is extremely capricious. In one, State, it is.paid
for and in another, it isn't. In one State, Blue Cross pays and in another,
it doesn't, and the decisions are made by people who do not look at the

“data in any depth. (It seems to me it is necessary for a group such as
this to suggest that there be a reqularized process for looking at and
approving a tonversion from what has been research, to innovative practice,
and then on to-standard practice. T would like to suggest. that the
mechanism for doing this is a comission .that approaches the question from

' the-standpoint of the public,” as well as professionals, as well as medical

econamists, etc. Until there is a reqularized process, none of these :
advances that are obviously of benefit, will be picked up on a regqular

{ basis nationally. It is going to be hit or miss, and it may be 10 years

| befare' Blue Cross/Blue Shield will pay for that sort .of thing in some

- parts of the country. You can't force them, but when you create such a
national trend and the Federal government pays for it in their program, it YT~
will be strong encouragement for private payers to go that way, just as
they have done in other areas. ' '
A A . . ~

DR. ROOS: You have proposed a rather specific strategy or-recammen-

.dation. I assume this transcends the particular group. It is a general
recamendation for the conversion of innovative practices into accepted
standard practice for which reimbursement would be made. This seems to -
be a substantive proposal which warrants further discussion.

DR. MOSER: There wasn't camplete agreement in'our group about this. \
I have been told by at least two Blue Cross/Blue Shield representatives
that, indeed, they did provide RhIG. When I asked about Medicaid patients,
I couldn"t get any c¢lear idea, so in New Hampshire, I called up the State
office in' Concord.  The people there all geemed to think it was a good

g
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idea for it to be included, but there seemed to be uncertainty about it,
so it made me feel that, perhaps it is not generally done. There seems
to be-so much variation among the various States. The practice should,
at least, be miform.- It is not fair for same hospitals to provide the
RhIG because they think they are going to be repaid, while others do not.
Maybe we should just state that we feel this is standapd medical care,
or make a statement that this is a by-produce of research that is now
standard medical care. ' :

. DR. GUTHRIE: -Three or four years ago, in the prevention committee
of 'NARC, we decided that there were four topics that desetved priority,
as they were non-controversial, all the knowledge was available on causes
and methods of prevention and no religious controversy was inwolved. These .
were the expansion of lead poisoning testing, the expansion of newborn
screening, the expansion of preschool immnizations, and the control of .,
Rh disease. In every one of them, there was énough knowledge that it was
just a matter of pushing and expanding. We used the criteria of sim-
plicity, ease ,of understanding, and lack of controversy to pick those
four topics. , { C )

DR. COOKE: 1 suggest that a national camission be establis?letad to -
review in depth, innovative practices prior to their acceptance into
standard practices. "The benefit to ocost ratios as well as value in re-
lation to existing/ practices would be detemmined with studies, public
hearings, etc. When a practice is judged meritorious, that practice
would be” considered acceptable for Federal funding under Medicaid and

‘would be urged for funding by private health ingurance carriers.

*

OOMMENT: I would think it would be extremely practical and highly

effective to do a study on the cost-effectiveness and the value of the

RhIG immunization and send it to Medicaid and the various Blue Cross/
Blue Shield plans and others, emphasizing that it oyght to be specifically

“ reimbursed. 1In both jobs that I have had, I have seen many people de-

prived of services because the various plans did not pay. I would make
it a strong plea to make this a specific recommendation. '
. -

COMMENT: We ocould do that. It would be easier to determine what

the cost would be, which would not be veg great, ocAdwparatively speaking,

but it would be a little difficult to knoW exactly how much we would save
in the cases prevented. In other‘words, the amount might vary, but I
think we could came up with a figure that would be average.

- 4
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THE BROAD ROLE

2

There is and has been for many decades, in fact, for nearly two centuries,
a Federal role in the prevention of disease and disability, but the role

is changing and multiplying. What are the appropriate roles today, how do
they, apply to mental retardation, and what can be done to assure that they
are implemented? It appears that we need clear consensus on what Con-
gress and the Executive Branch should be doing, and what others, in- Y
cluding the voluntary organizations, should be doing. :

In broad tems, it would agiear' that the Federal le in prevention of
hicmedical disorders generally should subsume the following major
activities: CoL . d

1. Support of basic research in the life sciences, primarily
through the National Institutes of Health but also through the National
Science Foundation, Veterans' Administration and Department of Defense.

2. Support of applied research, including research in service de-
livery, togéther with prampt dissemination of validated research findings
f)gn all fields relevant to prevention strategies.

3. Direct intervention,whexe the "commerce clause" can be invoked,
in matters pertaining to public and personal health, and to control of
contaminants, toxic substances and communicable diseases.

4. Guidance, technical assistance, and financial aid to States and
municipalities in the development of prevention policies and strategies,

includipg drafting of legislation and ordinances. -

5. Support for pre-service and continuing education of- professionals
relative to prevention. : '

6. Education of the public, parficu]arly target populations such
as teenagers, relative to personal practices which increase or decrease
the risk of disease and disability in themselves or their children.

7. Designing health care funding and other fiscal mechanisms in
such a way as to provide incentives rather than disincentives for practices—-
professional, industrial and personal--which contribute to prevention.

* 8. Collection and analysis of consistent data, rélevapt to policy
and planning. .

The nature of these eight activitied requires a complex organizational
structure; the Public Health Service is such a structure. Within the
Public Health Service-National Institutes of Health (PHS-NIH) camplex,
cammmnication, coordination and cdoperation are constantly at risk;
moreover, despite our self-imposed limitation to "bicmedical cawses," .we
here cannot cenfine our attentions to biomedicine. Even when, as here,

>
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D hematologists talk with blochelmsts e}arid neonatologists, even when
sanitarians get the mes,sage fran the primary investigator, it is not
enough. A system is a set of componénts so linked that when something
happens at one point, the effect. is felt at other, often distant points;
for purposes of preventlon ‘'of disease’of biamedical origin generally,
and ‘mentfl retardation in particular, the "health system" is not a dis-
crete system; it is inevitably strongly 1'_nked ‘to other systems, the
ecosystem, the social sys®em, the eco system, and with the current
value system, including especially our emphasis on individual self-
determination, the "right to choose" and the -"right to refuse."

. . .
THE DIVERSIFIED TARGETS - _ . - ‘

~

Everything mentloned above applleS—JtO almost any major prevention target
even one which is reasonably well-defin®d, such as lung cancer. Preven-
tion of mental retardation from biomedical’ causes, as we all know, is .
itself a still more complex goal, encompassing'a large number of dlscrete
causes only remotely related to one another. Faced with such confu51on,

it is easy to yield:to frustratlon, easy to talk about "fragmentation" ~~
and the need to centralize, easy to rally around the banner of a "mental
retardation institute, " to advocate reorganization, to say, as President
Carter rather foolishly did at the recent White House Conference, that-

the 100 or so programs for the handicapped should be consolidated in

one agency. 1/ It is one thing to have a clearing house and advocacy

focal point, such as the President's Committee on Mental Retardation -(PCMR),
but another to imagine that the prevention of mental retardation, with

its multip\licity of causes 1s an appropriate mission for a single agency.

. As Richard Masland said 20 years ago, "Progress in the program for the
prevention of mental retardation will take place by small advances along
" a broad front": 2/ The spedfic individual identification of specific
causes, the reoognltlon of their different roles in mental retardation,
and the development of strategies specific to them is essential; the
planners of thig conference all recognized this need and reflect¥d it in
the agenda. One of our tasks is- to identify timely salients. That is
what the Government Accounting Office sought to do in part, in its timely
report, Preventing Mental Retardation--More Can Be Done. 3/. The 1.

1/ Carter. J. (President): Remairks, in White House Conference on
Handicapped Individuals, Volume II: Final Report, Part A, pp. 99—102
Washington, D.C., U. S. Govermment Printing Office, 1977. -

2/ Masland, R. L., Sarason, S.B., and Gladwin, T.: Mental Subnonnallty -

" Biological, Psychological, and Cultural Factors. New York, Basic

N Books, 1958. p. 28

3/ Coanptroller General of the United States: Report to the Congress -
Preventing Mental Retardation--More Can Be Done. (HRD -7-37).
Washington, D.C., Government A¢counting Office, 1977.
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prevention mariualg of the National Associaﬁipn for Retarded Citizens
(NARC) and the California Association for the Retarded (CAR) also respord
to this model.4/5/.

Having recognized this structural camplexity, we.who identify oursglves -

‘as the external mental retardation constituency, must, along with PCMR,

recognize that, as there are many causes, SO there are many focal points
towards which oyr efforts must be orchestrated. Unlike mamy of our
sister vol agencies; NARC cC t limit its attention to a single
disease oriented institute in NIH.' Not only the National Institute of
Child Health and Human Development (NEICHD) but the institutes concerned

.respectively with neurology, infectious dise¢ases, and general medical

sciences (with its thrusts in genetics) contain loci of high potential for
us on the frontiers of new knowledge. '

“As Dr. Cooke has pointed out on numerous occasions, however, "our" in-

stitutes are not the ones dealing in the "dread diseases," the diseases
that k%11, that visibly invade the halls of Congress. The National In-
stitute\of Neurological and Commnication Disorders and Stroke (NINCDS) , -
NICHD and the Na’;ional“lnstitute of Arthritis and Infectious Disease '
(NIAID) and all running well below the National Institutes of Health (NIH)
averages for percent of approved applications _actually funded, by numbers
and by dollars. Their appropriations have not accelerated in recent years;
indeed they have hardly kept pade with inflation, and their percentage of
the NIH budget has dropped. They need our oonsolidated support oconcur-
rently,\not as campetitors.
Similarly,~she findings of the investiga;tors supported by the institutes
must: be applied in fany and sometimes unlikely places. We need lead-free
gasolines, as well as hospitals that can detect lead poisoning. We want
children -immnized against rubella; we want a wider understanding that
pregnancy in ‘the young teenager is not merely an embarrassment to her
family and perhaps a welcome diversiop from school for her, but entails.
a high risk of long-term disaster for her(self., her child and society. We

* need fungicides that don't put mercury in the food cycle, X~rays that

don't add.mutations to the gene pool, pregnancies without toxemias,

.metabolic screening which maximizes efficiency, minimizes false positives

and results in effective follow-up. TXe préssure points for these de-
siderata are widely dispersed. ) '

But there is also an affirmative side to this diversity, -something we

‘have going for us; if we use it. Just as many diverse causes contribute

to the functional end product we call mental retardatign, <o do many of
these single causes have multiple outcomes. That which prevents r¥ubella,

pregvents deafness. That which minjmizes Rh factor disease lowers the in-
cidence of cerebral palsy: reduction in the fetal alcohol syndrome 1s a

>

_ reduction in birth defécts. BAs we reduce early head trauma.or 1e_arc\1

¢ gy
4/ National ASsociation for Retarded Citizens: Prevention Handbook:
~ ° ‘Arlington, Texas, NARC. No date.., -
5/ California Association for the Retarded: Prevention: An Agerda for
~  Action. Sacramento, California. CAR, 1977. L .
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poisoning, we will reduce, epilepsy. Myelomeningocele is a crippling:
condition, as well:-as one that is frequently associated with mental
retardation. Out of these specific concurrences, we can develop task
oriented alliances - consortia of constituencies, each with a clear
camon coal /and a set of ‘strategies agreed to in canmon.

I am proud to say that NARC, United Cerdaral Palsy (IXP), the Natlonal

‘Society for Autistic Children (NSAC), and the Epilepsy ,Fomﬂatlon of

America (EFA) have formed one such alliance around their cammon interests
in neurological impairments and related research at both NICHD and NINCDS.
Recently a 2-day meeting of volunteer and professional leaders of these
organizations-developed a common agenda, including an objective of in-
creasing appropriations for the two institutes to permit each to fund 80
percent of its approOPd applications, as compared to 30 pércent and 26 -
percent frespectively in 1976. The four organizatdions will present uni fied

_testimony to Congress and each organization has undertaken to prepare a

component issue paper. Central to the success of this effort is the rec-
ogmtmn by all participants, of substantive commonalities of interest

that are not semanticly linked to their respectlve banners.

In the Public Health Services' Forward Plan for Health FY 1978-82 6/ there '
is a major chapter on prevention. Mental retardation is not mentioned by
name (although Down's syndrame is mentioned once in connection with w
amniocentesis), yet ghe chapter is-replete with priorities confluent with

ours, and phrases which anticipate this conference. In the child health

area, for eXample; pridrities-ificlude decreasing incidence of dis-

' abling conditions, "décreasjing the rate and adverse nsequences of teen- -

age pr nancms ievi higher immmnization levels, and conducting -
special s nesis. Reduction and control of toxic sub-
stances in the environmen®\and reduction of adverse drug reactions also
come in for attentien. Specific reference is made to the adverse effects
of alcohol abuse during pregnancy. Certainly we can also find virtue in
Secretary Califano's zeal to discourage sioking, partlcularly among young
mothers. _

»

. ) ' /
SPECIFIC STRATEGIES -

4

Among our available strategies, piggy-backing on the agenda of others,
with an otcasional-twitch on the reins,.is certainly an acceptable and
cost effective o?le, along with the formation of ad hoc coalitions. I
would llke to suggest sane others:

»

6/ U, S. Public Health Service: Forward Plan for Health - F.Y.
1978—82 ‘DHEW Publication #(0S)*76-50046. Washington, D C.
Department of- Health Education and Welfare, 1976.
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1. Enuncidte Measurable and Achievable Specific¢gpjectives. ;

Reduction of mental retardation by 50 -percent by the Year 2000

is not such an objective. Aside from Dr. Moser's sobering figures on
feagibility (this volume), the fact is,.we have no base line for any such

~objective, nor.any satisfactory measuring Jtool or indicator. More-
over, the Year 2000 is too far off. All of us, and that includes Con-
gressmen, like to be reinforced by succesges, and most of us can't wait
22 years. Same Fedéral agencies are suspected of setting as goals a new
status which is really the "base case" - that is the state of affairs that
would have been achieved naturally without further intervention. T am. .
not suggesting any such strategem, but I am suggesting such things as 'a
5-year target for reduction of the number of non-immunized school ch_'idren,
to a tolerable minimum. ' . . o C

o
*

-

2. Establish Practical and Acceptable Indicatoss.

An "indicator" is a defined measure capable of being diven a
mumerical value relatively easily, which is used and accepted as a .
surrogate for same other variable which is harder to measure, but with
which it is presumed to be correlated. We are all familiar with econamic
indicators such as the Dow Jones .Industrial Average, or the official
poverty level, or cost-of-living index. An example in our field is the
infant mortality rate. Redugtion in this rate cam be“regarded as an
adequate indicator of our relative success in reducing those forms of
mental retardation known to be associated with perinatal hazards and in-
adequate prenatal care. When he was Director of Maternal and Child

Health, Arthur Lesser was successful in using this indicator to persuade .
~ both' the Budget Office and the Congress to continue support for the
maternity and infant care projects. 'These had been inaugurated -to imple—
ment the recommendations of President Kennedy®s Panel on Mental Retarda- . -
tion (1962) relative tgewprevention through improved pre- and post-natal
care for high risk mothers, -The projects were localized and~Dr. Lesser
could show A significant difference in infant mortality and in spacing of
births in the targeted census tracts, as compared to control tracts with-
out projects. . CL :

&

* . " - R

+While infant mortality is an adequate indicator for the specific
objettive ‘of reducing mental retardation among infants of mothers at.risk
of inadequate care, other indicators will be needed for -other nent .
objectives. For exawple, our knowledge that I.Q. may be an unréliable
clinical measure of the potential of an individual should not deter us
fram using I.Q. data as an indicator which is statistically valid and
sigificant when certain group trends-are to be evaluated. Clinicians
and epidemiologists alike must recognize that indicators are management
tools, not scientific or clinical verities. Iaymen and professionals
alike should agree on a format for stating the measurable objectives,
and persist in unison until each obj\'et':tiye is apprdaching achievement.
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3. Establish dood Base Line Data.

4

This really precedes the indicator. We do not know the
dncidénce of megtal retardation: . for .our’ purposes it is. probably not
needed. The intidence of Down's syndrome will vary with the overall
. distribution of maternal age at hirth. In order to monitor causative
factors, age specific data shouldsbe used and apdat&i 7/ But there ‘s a
lot mlssing NINCDS necently tried to estimate the extent of the popula-
tion .impacted by disorders in which NINCDS has an interest, e result
was an assingly crude aggregate of apples and potatoes. ! Until we
get data such that a proposed objectlve involves a change of a higher
" prder than the level of uncertainty in the baseline, let's eonfine our-
selves to statements of objectlves which do meet thig test. This may be
a good place to mention mining the collaborative perinatal study data,
both for possible basellnes and for their heurlstic\values 8/

R ]

4. Keep Worklng on "Less Drastic Alternatives." ’ -

. Flfteen years ago it would have been easy to remain étiSfied
with exofange transfusion of the newborn as the treatment of choice for
Rh disease. But it was hexpic, invasive and somewhat risky, justified
only by cawparison with the risks of no treitment. Today, we have a
_snnpler and safer method which can be made available on-any maternity
dexvice. 'As of 1977, the same dilemma applies to Pown's syndrome. The
route of amniocentesis and abortion is theoretically a "prevention," but
in practice, it is, forthe patient at least, heroic, invasive and
emotionally risky, as well as controversial. A major breakthrough that
gets at pneventlon of Down's syndrome at an earlier stage in the repro-
ductive cycle is a very supportable priority, an understandable objective,
and ¢ne which, it seems to me, is not unrealistic 20 years after that 47th
chromosame was first counted. NICHD has espoused this focus, and should

“be dam\ended for it.

5 Make Sure that the I.gw-lnoome Chlldless Pregnant Woman is
Ellglble for Prenatal Screening and Care Under Medicaid.

While we are pursuing the Will-o-the-Wisp of National Health
-Insurance (NHI), we should not delay maklng sane rational changes in
-Medicaid. In many.States, eligibility is still limited to welfare-elig-
ible persons.” A single woman, or a couple, without a child, is not eli-
gible even if the income test is met. States may ihclude as welfare .
eligible, a woman who is pregnant and who, on delivetry of a live born
baby, would become eligible as an Aid to Families with, Dependent Children
mother. They may also include as Medicaid-eligible children, those

"7/ Stein, Z.A. & Susser, M.: Recent Trends in Down's Syndrame, in
Mittler, P.: Research to Practice in Mental Retardation, Volume IIT
Bicmédical Aspects. Baltimore, Univ. Park Press, 1977. ' -

8/ * Brahan, S.-H., Nichols, P.L., & Kennedy, W.A.: Preschool I.Q.

Prenatal and Early Developmental Correlates. HlTlsdale, NyJ.,

Erlbaum, 1975. ; o .
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- children who would be eligible on financial gré\mds but who are in mof

parent families. Somewhere in between these options, the low-incame
primapara falls between the crackg of Medicaid. Unless she is picked .
up by a maternal and child health project, she may well skimp on pre-
natal care. - I recommend that States be mandated under Title XIX to
provide prenatal care and delivery for every income-eligible Woman (re-
gardless of marital status) whose infant will became categorically

. eligible at birth. The virtues of Medicaid coverage are: a) it TS,

open-ended, i.e., if the patient qualifies, the funds are available; b)
it is patient-triggered; and c) it will set minimum parameters for NHI.

 COMING TO GRIPS WITH A CHANGING VALUE SYSTEM ~ | 2

The strategi&s, or tactics, just suggested are intended to be practical,

. even political, and of immediate applicability. However, there are arising

néw barriers of a more fundamental nature to same of ‘our objectives. We
live in an era when patients have newly enunciated rights, and professional
motives are suspect. These issues go far beyond the protection of human
subjects in research or the future consequences of new technologies.

They reach to the heart of issues that are on the front burner today, and
which affect our strategies for prevention. o '

Karen Davis, a well-known health economist, who is currently Deputy
Assistant Secretary for Planning and Evaluatjon - Health, in HEW, said
recently that three factors - genetics, envirbrment and personal life
style, have more to do with the Nation's health than all the dollars
spent on the delivery of health care to the ailing. 9/ These three
factors are certainly prominent, in our deliberations at this conference.
They are also all factors around which value-based controversies are
swirling. Who chooses what life style? What are society's rights and
responsibilities versus those of the individual? Does a family have a
right not to know about a genetic trait? Does a physician feally have a
right to withhold information* Who is responsible for mercury in the
river or for PBB in the milk? What about a treatment, such as radiation,
believed therapeutic at the time but later found teratogenic? . -

.

We are increasingly finding paradoxes and oonflicts stemming fram our

. ldeas of individual liberty on the one hand and ouy sense that there is

no freedom to negligently impose a handicap on individual or to
aggravate the burden of handicap on socigty, on th . Along with a
right to treatment, there arises the right to refuse treatment. "If one
refuses treatment, what obligation rémains with society to assist the in-
dividual to meet the consequences? -Should national hedlth insurance cover
an individual for the costs of treating a condition which he could have
prevented? Above all, these questions become fraught with emotion and

9/ Davis, K.: in a syppesium on "Health and Welfare:: The Evolution of
National Health Policy", at Round Table Conference, Amefican Public
Welfare Association, December 6, 1977.

t
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paradex when we are dealing with persons such as infants, or w1th fetuses,
who are not in a position to exercise their own choice and to give any '
kind of cfnsent. If surrogates are liable, will not many decisions go by
default; including decisions with implications for preventilon?

N
We should all be grateful to Dr. Coocke and the Kennedy Foundation and the *’
Hastings Center for fostering interdisciplinary debate on same of these .
igsues. We also weloame the recent publication of a rcampendium of seminal
docments on this topic by Reiser, Dyck and Curran, 10/ as well as
Dr. lunsky's book on genetics and the law. ll/ But .as yet these treatises

- are d, and the debates are conducted primarily in a(,adenhc SIrcles ) ‘

The Executive Branch of the Federal govemnent is clearly "1n the middle"
on these matters - in the middle of a debate which is anything but
academic. It is clearly not its role to tell the American people what
ethical, moral or legal standards to follow. Its regulation wrltlng is
pursuant to directives of Congress-and the Courts. Right now, it is
desperately seeking quidance as teo likely real life oonsequences of ﬂl
ternative ways of approaching the "hot potatoes': Congress is handing o
and which exemplify same of those "academic" issues. We are all pain— : e
fully aware of the Medicaid abortion issue (recently debated so publicly
in Congress) with its direct implications for several of ‘the specific
targets of prevention which are being discussed at this .conference. In
December, 1977, HEW issyed proposed regulations which would continue the
moratorium on HEW funding for sterilizations as a form of contraceptlon
for all persons under 21 years and for mentally incompetent persons, thus
denying mentally retarded adults an option open to others. This is but
one application and intéerpxetation of the complex "consent issue", about
which the American Association on Mental Déficiency has recently issued

a unique monograph. 12/

Abuses of persons unable to speak up for themselves, children, the in-
stitutionalized, the "mentally infirm", have caused a backlash which is
threatening the right of retarded persons to receive novel treatments
available to those who can give, informed and voluntary consent. Even if
theoretically _available, surrogate decisions are now being hedged about
with such elaborate procedures as to make them practlcally unavailable.
SJmlLarly, it is seriously proposed that each person who is screened in
what is designed as a mass genetic or metabolic screening program must

~give (or withhold) individual informed consent, with such consent ex-
Pplicitly dealing with the issue of what, portlon of the findings W111 be

later Jmparted to the screenee. 13/

10/ Reiser, S.J., Dyck, A., and Curran, W.J. (eds.) . Ethics in Medicine
Historical Perspectives and Contemporary Concerns. Cambridge, Mass.
MIT Press, 1977.

11/ Milunsky, A. and Annas, G.J. (eds.): Genétics and the ILaw. New York,

Plenum Press, 1975. _ ; ,
12/ Turnbull,;H.R., (ed.): Censent Handbook. Washington, D.C., American
Association on Mental Deficiency, 1977. :
13/ Committee for the Study of Inborn Errors of Metabolism: Genetic
Screenlng Programs, Principles and Research. Washington, D.C.
National Academy of Science. 1975
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If these issues are not to paralyze public agencies with their paradoxes,
and if decisions made ‘in view of the "big picture" are to be camwpatible

" withk the true rights and interests of the small inarticulate minorities of
the atypical, it is,essential that the various constituencies interested
in the mentally setArded work for greater participation in the timely |
generdtion of consgnsual positions. The need is urgent for the develop-

- ment of policies against which pragmatic decisions can be tested. The
Legal Advdbcacy and Research OCommittee of -NARC underwent an intensive year=
long examination of the issues aroynd the participation of mentally re-
tarded subjects in research and the legislative and Social Tssues Conmittee
of AAMD spent several years hammering out a series of policy statements,
including one on sterilization, as a way of explicating the UN Declaration
on General and Special Rights of the Mentally Retarded in terms of highly
topical issues- in the United States. The writing of the Oonsent Handbook
took a year and changed in same measure, the views of everyone who
participated, whether attorney, physician, social worker, psyciologist-or
parent. But, to paraphrase GAO, more can be done! “"Feds" can play a
supportive rolm but initiative must also came from without.

One way to acceleraﬁe the consoliddtion of opinien is to involve people
in particular jects, to invite them to participate in a heterogeneous
group decision'making process. For this reason, I would like to suggest
several examples of specific activities which, I believe, would break down
sane of the road blocks which threaten efforts to prevent one or another |
type of mental retardation.

l.. Enlist Young People in Activities and Issues which Pertain to

Youth Behavior’. R

""1'

There is scyé evidence that, in situations where young people
are oblivious to, og/even challenged by risks to themselves, they may be
more prudent if they perceive that they are placing someone else at risk.
This is the messagp behind a Youth-NARC flyer captioned,"Your head ig your
own thing, but..,/bon't blow your KID's mind. 14/ If the risks inherent in
very youthful p;:Pgnanmes were better understood within the peer group,
perhaps same ‘oould be put upon the rising number of pregnancies
among girls er seventeen. 15/ More social research should be supported
in this area) since there are observers who feél that some of these girls
are alienatefl beyond reach, that having a baby is samething they see as
attention-getting or even emancipating, more than as an inadvertent risk
of a sexual encounter. Be that as it may, the public at large, and teen-.
agers 1n sparticular, are not fully aware of the growth retardation in the
nmothers. ‘and the great risk to the infants. We can do more to involve
youth,, in formulating its own values in this area. 16/

_lé/. ""Youth BARC: Your Head Is Your Own Thing, But. .,Don t Blow Your Kid's
' Mind. Arlington, Texas, undateqd pamphlet.

ﬁ/ -V_entura,vs J.: Teenage Childbearing: United States, 1966-75.

Monthly Vital Statistics Report 26: #5, (9.8.77)

/" 16/ McCoy, K.: Adolescent Sexuality: A National Concern - Report on

the Wingspread Conference on Adolescent Sexuality and Health Care.

J. Clinical Child Psychology. III #3, 1974

\
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2. Make EPDS‘I}, Alias Child Health Assessment Program ((31@?) Really
Work for the Potentially Retarded Child.

: It is now more than 10 years since Congress réquired the respectives
' States to offer to’all Medicaid eligible children, early and periodic
screening and diagnosis "to ascertain their physi¢al and mental defects,’
together with treatment to ameliorate the conditi found. - Although the
) State must offer the service, acceptance is optional with the client. In
1977, the Carter Administration proposed a ification of the law de-
s;Lgned to bring greater involvement of the cticing pediatrician. and to
make assessments more "comprehensive.” This is known as the "Child Health
Assessment Program” or CHAP. The proposed law originally had a provision
which would mandate followpup treatment for disabling condition# other
than mental and developmental disabilltleis a discrimination against the
retarded and others, which was, vigorously protested. This, however, is
nox_the most invidious discrimination in the program. ' The problem with
“,which those interested in prevention should, be most concerned arose in :
implementing the original law, still in effect at this writing. It is P
that the guidelines provided to the States are not really designed to S
identify evidence of incipient mental retardation or its precursors. States Cae
have had for several years, good guidelines for dental problems and iron
deficiency anemias and checks on the booster shots, but not for delayed
speech, abnormal reflexes or signs of poor sensori-motor integration.
The Medicaid agency commissioned the American Academy of '
Pediatrics to dévelop a guide to screening, 17/ but, under the supposltlm
that "developmental screening” was a mental health problem, it also com-
missioned a professional organization.in that field to produce the
"developmental” qulde The society, in turh, operated on two apparent
assumptions: ) __—

a) Their task was to develop an interview schedule for use with
the parent, which would sensitively prabe the mother—child interaction; b)
any child identified as a "positive" in the screen was at great risk of
being indelibly labeled with a pejorative brand. There was even some in-,
timation that the whole thing was a plot against the poor. (California
dealt with that by making their EPSDT programs applicable to all children .
under six, with third party payments be_mq oollected to ocover the costs for
the ngn-Medicaid eligible. ) .

The people who opposed this sahptage of EPSDT were not the
ped1atr1c1dns or the mental retardation professionals but the voluntary
groups + the National Society for Autistic Children (NSAC), NARC and
United Cerebral Palsy Association (UCPA). Finally, in April 1977, a small

3

17/ Frankenburg, W.K., & Nefth, F.A.: A Guide to Screening for the
Early and Periodic Screening Diagnosis and Treatment Program (EPSDT)
Under Medicaid. Washington, D.C., Department of Health, Education
and Welfare, 1974. )
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monograph appeared produced under different auspices, reflecting an
approach which can be more productive in prevention of mental retardation
and other disorders characterized by developmental Helay in infancy. The

[

| 8

result was a more balanced approach, albeit one still lacking in sufficient

specificity to get the job done:

to: : ’

1) Those measures of organic functioning and basic, adaptive
coping skills which enjoy a high degyee of consensus within the
health professions and affected commmities; and 2) those be-
havioral factors especially associated with learning, language

and speech development, motor skills and perceptual abilities.
Specific assessment of emotional and behavioral adjustment and |
parent/child interactions should be left to parental dnitiative and
sensitive clinical observations." 18/ ‘ '

“Our Canadian friends, being ahead of us in National Health
Insurance, also have a more camprehensive recammendation: s one is in
language of a recent conference in Toronto: '

‘. "Universal development assessment: In order to ensure that
each child reaches maturity functioning at a maximum level of
development, there should be a national policy of universal,

" periodic, comprehensive, developmental review fram birth to 18 years.

This should identify strengths and competencies as well as weak-
nesses and defects. Parental involvement is mandatory, and-there
must be provision for follow-throngh of recommended procedures with
same acoountability.” 19/

3. Work to Remove the Stigma fram "Hereditary" or Genetic Disorders.

'The self help groups which have grown up around Tay-Sachs disease,
Huntington's disease, Cooley's ahemia, Sickle Cell anemia and the like
suggest that many affected persons, once they understand the mechanians,
are able to surmount any sense stigma. However, there have been a
nuwber of incidents in which 1 s and others have used the "right to
privacy” and related doctrines impede genetic screening activities on
the grounds that persons who identified as either phenotypes or

18/ American Association of Phychiatric Services for Children, Inc.:
Developmental Review in the Early and Periodic Screeping, Diagnosis
and Treatment Program - ginal Report - April, 1977. p. 33. DHEW

s~ Publication #HCFA 77-24537. Washi n, D.C. DHEW 1977.
19/ Trainor, D.: New Needs Seen For Child MR For Future: Psychiatric
News, January 6, 1978. pg. 43.°

""A mass, ‘gdvenn\ent finanded screening program should be limited. .

>
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" . carriers are damaged by stigmatization. .This is also a varia:ﬁ of the
"labeling" issue. Although this is a broad and less specific strategy, it
is,_at the same time, one in which there are many alliee, actual and poten-
tial. Dr. Milunsky's new book should help. __/ \ _ ;

4. Promote Devve].ognent of a Rational ‘Policy on Oonfidentialit;y of
. Patient Records. .

The barriers now being put up to xh:l.bit linkages of records
not only interfere with longitudinal research jmportant, to prevention

- strategies and the-development of good baseline data, they also can work
against the interests of the individuals they are designed to protect, .
particularly the mentally impaired. More reality-oriented debate among
"consumers", parents, professionals and attorneys is needed.

SUMMARY ' T - :

The prevention of mental retardation requires that many targets be attacked
concurrently, using different strategies. 21/ For each, clear objectives
should be established, specific ooalitions mobilized, progress’ charted

and successes proclaimed. On a longer time line, attentiqn should be
directed toward resolving, at least in practice, the bicethical and medico-
ethical dilemmas which presently stall, or threaten to stall actions
relevant to prevention, using presently known or future f:echni'ques In
both these thrusts, there are many Federal roles; each of these roles re-
quires nationally mobilized coherent and sustained reinforcement from
without. : .

20/  Milunsky, A.: .Know Your Genes. Boston, Houghton Mifflin, 1977.

21/ Clarke, A.D.B. and Clarke, A.M.: Prospects for Prevention and
Amelioration of Mental Retardation: A Guest Edltorial. American
Journal of Mental Deficiency. 81:523-533, 1977.
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Undemutrition is a major associated cause of infant morbidity and
mortality in developing countries. In these natl&ls poor livind ocondi-
tions, low indome, “inadetuate paremtal educatiqn and a limited supply of :
food are the obvious determinants’ of this condition. The vast majority ) ' d
of the U. S. population is not afflicted with these problems. Yet, in
the pockets of poverty of the inner cities and some rural oamrunitieé
there are still children and' adults affected by malnutrition. In contrast
to the developing ocountries, the problem of poverty in the U. S. is not
entirely an economic one. Culsyal and sociological factors are likely

-- to play an important role. In both'cases, however, regardless of their -
different causes, the ultimate msults‘-,em the children are similar:.
stunted growth, higher morbldlty and environmen 1 deprivation.

In recent years, researchers have became aware thatthe combihation of \'
inadequate food intake and deprived family environmeht has a devastating N
effect, not only on the physical growth of a child, but also on his N
intellectual development. .

The establishment a ly causal xelamonshlp between undernutrition
and deficient mental fulction, however, is a very difficult task, and it
‘is only in the last five years that some of the mechanlsms involved have
bequn to be understood.

UNDERNUTRITION AND BRAIN GROWIH

Experiments done in rats have demonstrated that when undernutrition is
imposed during the proliferative phase of growth, the rate of cell divi-
sion is slowed and the ultimate nuber of cells of every organ, including
the brain, is reduced. 1/ This change is permanent and can not be re- N
versed once the normal time for cell division has passed. In contrast,
undernutrition imposed during the period of hypertrophic growth will ‘
curtail the cellular enlargement, but on subsequent rehabilitation, the
cells will regain their normal size. These experiments have shown that
total brain cell number can be permanently reduced by 15-20 cent when
the rat is undernourished througheut the entire period of lactation. No
matter what feeding regimen is attempted thereafter, this reduction in
cell nuawber persists. Also in the rat, it is possible to retard fetal
growth by restricting food intake or the percentage of protein in the
maternal diet. In this species, fetal growth retardation first becomes
apparent at 15 days of gestation (length of gestation is 21 days) . 2/ 3/

1/ Winick, M. and Noble, A.: Cellular responsé in rats during malnu-
trition at various ages. J. Nutr. 89:300, 1966.

. 2/ Winick, M.: Cellular growth of the placenta as an indicator of
abnormal fetal growth. In Adamson K. (ed.): Diagnosis and treat-
ment of fetal disorders. New York, -Springer-Verlag, 1969 p. 83.

3/ Zzamenhoff, S., vanMarthens, E. and Margolis, F.L. DNA (cell number)
and protein in neonatal brain alteration by maternal dietary
protein restriction. Science 160:322, 1968.




After that, there is a progressive decrease in cell number in all organs.

The reduction in” btain cell number, is proportional to the reduction in

v » the number of cells in the other oryans. By term, brain cell number is .
only 85 percent of normal. 'These findings demonstrate that the magni- “

tude of the effect of undernutrition depends largely on the rate of cell
division. Moreover, they demonstrate that the maternal placental: -

barrier In the rat is not effective in protecting the fetal brain from .

discrete cellular effects caused by maternal food restriction. N
- . N
' The effects on the brain of the exposure to postnatal undernutrition of
\ pups undernourished in utero are extreme. BAs previously mentioned, rats

subjected to prenatal undernutrition alone -showed a 15 percent reduction
in total brain cell nuwber at birth. Rats subjected to postnatal under-
nutrition alone showed a uction of 15 to 20 percent of their brain
cells by weaning. However) when the pups were restricted both prenatally
and postnatally, cell number showed a 60 percent reduction. These data
demonstrate that undernutrition applied constantly throughout “the entire
period of brain cell proliferation will result in a profound reduction i
brain cell number, greater than the sum of effects produced during vario
parts of the proliferative phase. It appears that the duration of under-
nutrition as well as the severity during this early critical period is

. extremely important in determining the ultimate cellular make-up of the
brain. '

Deficiencies in specific nutrients such as Vitamins A, B6, Folic Acid,
Zinc and Magnesium may also affect fetal development. Experiments in
rats have demonstrated that when these deficiencies are imposed during
early pregnancy, almost all fetuses are malformed and the malformations
involve, among other tissues, those of the nervous system. 4/ )

In the human brain, there is a type of response to undernutrition similar
to that which has been desc}{ibed in lower animals. During proliferative
growth, cell division is curtailed; during hypertrophic growth, the normal
enlargement of cells is prevented. 5/ In the brains of infants who died ¢
" of undernutrition during the first year of life, wet weight, dry weight,
total protein, total RNA, total cholesterol, total phospholipid, and -
total DNA content were proportionally reduced. 6/ Thus, -the rate of DNA e v

4/ Giroud, A.: Nutrition of the Emixyo. Fed. Proc. 27:163, 1968.

5/ Winick, M., Rosso, P. and Waterlow, J.: Cellular Growth of Cerebrum,
Cerebellum and Brain Stem in Normal and Marasmic Children. Exptl.
Neurol. 26:393, 1970. '

6/ Rosso, P., Hormazabal, J. and Winick, M.: Changes in brain weight,
Cholesterol, Phospholipid and DNA content in marasmic children.

Am J. Clin Nutr. 23:1275, 1970. _
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synthesis slowed and cell division was curtailed, reducing the number of

‘cells. Sihce the reduction in the other elements was proportional to

the reduction in DNA content, the ratios were unchanged and the size. of
cells, as well as the lipid or RNA content of the indiv&ual cell was not
altered. If the umdernutrition persists beyond-about 8 months of age,
not only the number of cells, but also their size is reduced. In ad-
dition, the lipid per cell is also reduced. 6/ Total cholesterol or

phosphollpid content is reduced; hence. the nuwber and/or -length df myelin '

sheaths is reduced. But because both phespholipid and cholesterol con- -

centration.are unaffected, the thickness of those myelin sheaths that are °

present is uraffected. One could then argue that the major effect of
undernutrition is to intexfere with cellular growth. During the first 8
months of life, this interference would reduce the number of glia
(specifically oligodendroglia) and myelination would be proportionally
reduced. Continued undernutrition would reduce cell size. In neurons,
this would probably be associated with a reduction in the number of
length of processes, and myelination would be proportionally curtailed.
However, the deposition of myelin around those processes which are
present and which do not grow, proceeds nommally.

Recently, it has been shown that galActoside concentration is reduced in
the brains of human infants who died of severe undernutrition. 7/ This

would indicate that early undernutrition will selectively reduce the con- '
-centration of certain gangliosides. If ganglioside concentration

reflects the nunber of dendrite arborizations, then the process of den~-
dritic branching may be retarded by early undernutrition.

It now seems clear that early undernutrltlon will affect both cell divi-
sion and myelination in the developing human brain. It would appear
that the vulnerable periods coincide with the maximum rate of synthesis
of DNA and of myelin. All brain regions seem to be vulnerable, but their
vulnerability will vary, depending on the timing at which the maximum
rate of synthesis of DNA iR the particular region takes place. All . .
neural cell types so far studied are affected by undernutrition if they
are dividing at the time that the insult occurs. Finally, there would
be a selective reduction in the number of dendritic arborizations sub- .,
jected to early undernutrition.

The effects of prenatal stimuli on the cellulair growth of the fetus are

" more difficult to assess. Indirect evidence suggests that cell division

in the human fetus may be inhibited by maternal undernutrition, so that
fetal growth is retarded and birth weight reduced. From available infor-
mation on infants who died after exposure to severe postnatal under-
nutrition, three patterns emerge. Breast-fed infants malnourished

6/ 1bid. p. ' y
1/  Dickerson, J.: Personal Communication.
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during fthe second year of life have a reduced proteis/DNA ratio but a
normal prain DNA gogtent. Full-term infants who died of severe food
depri on during the first year of life have a 15 to 20 percent re-
duction| in total brain cell. nuwber. Infants weighing 2000 gm or less at .
birth died of severe undernutrition during the first year of life
have a 60 percent reduction in total bq:gan cell number. ___/ It is possible
» that the children in this last category were deprived in utero and
Y represent a clinical countkrpart of the "dpubly deprived" animal. It is
- also possible that these wert true premature infants and that the pre-

mature is much more susceptlble to postnatal undernutrition that ?e
full-term infant.

UNDEH\]U’I‘RITION AND MENTAL DWEI.OPMEI\YI‘ _

Investigators in several countries have tried to examine the effects of
undernutrition early in life on subsequent men capacity and behavior.
Most of these'studi€8 have focused on measuring) intelligence because
Lo testing procedures are readily available and use the demonstration

: of per51stent mtellectual deficits would have immediate social inpact.

The problem, however, remains unsolved because a nunber of theoretical
and methodological .issues make the clarification of the relationships

- betiween malnutrition and mental functioning extremely difficult. These

A are: 1) Lack of precision in the definition of nutrition. In studies
of malnutrition and mental functionihg, there is a tendency to overlook
the fact that the tenn, undernutrition may cover deficits in one or more
nutrients. In addition, the age at which the subject is deprived of
food intake, the severity, the repetition of the food deprivation and the
concammitance of the episode with other deprivations of a non-nutrition
character, all distort the picture of psychological functioning. 2)
Occurrence of undernutrition within the context of massive deprivation.
In most instances, the specific effects of undernutrition on brain
developnent in humans are mseparable from the envirommental. Adequate -
nutrition generally is part of a good enviromment and undernutrition
occurs primarily within poor enviromments in which many other forces may
also limit the individual development. 3) Lack of precision in the
measurement of psxchologlcal deficits. This lack of precision is de-
rived frém two main sources. On the one hand, it is pmbable that under-
nutrition affects differentially several areas of psychologjcal function.
Furthermore, whichever the areas affected, and whichever thé areas that
are taken into consideration, the actual measurement of psychological
funcdtion is extremely difficult.

"1In spite of the methodollqlcal ‘problems discussed above, the several
studies done throughout the world suggest that early undernutrition in a
deprived environment interferes with subsequent learning ability. Among

[ / ’

8/ Winick, M. and Rosso, P. The Effect of Severe Early Malnutrition
‘on Cellular Growth of the Human Brain. Pediat. Res. 3:181, 1969.
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poor children, the better nourished taller ones generally socore higher
in I.Q. tests than the previously underndurished, shorter children. The
lowest I.Q.'s are-usually associated with the poorest prior nutritional
‘statug. 9/ It is not clear, however, to what extent the reduced 1.Q..is

a result of the episode of nutrition and to what extent it is due to other

factors. The problem of finding an adequate control population is not
easily solved by matching socio~economic backgrounds. In a study done in
Jamaica, siblings without a history of hospitalization for undernutrition
were used as a control group for those who had such a history, and it was
found that the undernourished group reached the same height, weight and

1

I.Q. score as the control group. 10/ In this study, the control children

probably also were undernourished, subclinically, if not clinically.
Both groups of children had poor growth and development compared to .
generally accepted Jamaican norms. In populations of uniform socio-

economic backgrounds in Mexico and Guatemala, performance on psychological

tests was found to be related to dietary practice and not to di fferences
in personal hygiene,. housing, cash income, crop incame, proportion of
incame spent on food, -parental education, or, other social or econamic
indicators. 10/ 11/ Moreover, performance of both preschool and school
children on Tenerll Gesell and Goodenough Draw-A-Man tests
was positively correfated with body weights and heights. Since the
shorter children did not come from families significantly lower in socio-
econamic status, housing and parental education than those of the taller
children, it was concluded that the most important variable reflected by

the short stature was poox nutrition during-early life, and that this also

led to the lag in development of sehsory integrative campetence. . The
exact time span when undernutrition has the most serious effect on the
brain is not yet known. In the Jamaican study mentioned above, for
example, all of the children undernourished at any time during the first
two years of life had significant behavioral. ahnom\alltles at school age.

The possible harmful effect of pnenatal malnutrition on brain growth and
subsequent mental capacity has been the focus of numerous studies. This
is an extremely difficult task Because of the influence of postnatal
factors. Wamen that are malpourished during pregnancy are generally poor
and, in many cases, likely to offer their children an enviromment that is
also emationally and intellectually deprived. A deprived envirornment is
known to have a negative effect on mental development.

9/ W1nlck M. and Rosso, P. The Effect of Severe Early Malnutkition on

Cellular Growth of the Human Brain. Pediat. Res. 3:181, 1969

10/ Hertzig, M.E., Birch, H.G., Richardson, S.A. and Tyzard, J. Intel-
lectual Ievels of School Children Severely Malnourished durlng  the
first two years of 1life. Pediatrics 49:814, 1972. /

11/ Cravioto, J., Espinoza; C.G. and Birch, H.G.: Early Malnutrition

~

and Audltory-vlsual Integration in School Aqe Chlldren J. Special -

Ed. 2:75, 1967.
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Same of .the postnatal environment variables that can negatively affect -
development were not present in the u\?]'ority of the Dutch pepulation ex-
posed to famine in 1944-45. This fact/ made the Dutch famine a unique . -
source of information. Using data collected in the 18 year old male popu-
lation at the time of military induction, it was possible to establish
that the subjects presumably exposed to famine were similar to those not
expos®, in terfs of physical growth and mental capacity. Except for the
higher neonatal mortality in this group, there were no indications that
other factors may have created a selective proceSSby~which only the less
affected individuals reached military induction. 12/. Unfortunately, there
are no behavioral data on these individuals. Although the background data
do not suggest the possibility of any serious behavioral problems, they do
not rule out the possibility that famine may have induced changes in this
area. As will be discussed later, the most striking differences between
prenatally malnourished and control rats are behavioral, rather than
performance anes’. ‘ : ' "

. Again, it must be emphasized that the implications of prenatal under-
. nutrition in a baby born in the low socio-economic group of a developing
country probably differs fram that of the Dutch situation. In Holland,

" a previously well-nourished population was acutely undernourished for a
brief period of time and then allowed to eat again ad limitum and to re-
establish for the surviving babies, the stimulating envirorment of a high~-
1y educhted and technological society. In the low income’ groups of the
less industrialized nations, a baby born with a similar deficit in brain
growth is likely to suffer a superimposed deficit caused by postnatal
undernutrition and the negative influences of a deprived environment.

The only nutrition intervention study presently available, in which the’
effect of nutrient supplementation on maternal nutritional status and the
central fiervous system were determined, was carried out in a group of low-
__—4ncome, black women in Philadelphia. 13/  The subjects were randomly
assigned to two groups, ong of which was provided with a protein-mineral
supplement fram the time of enrollment, before the 28th week of gestation,
. until term. The babies were assessed on the third day of life, using
Brazelton Neonatal Behavioral Assessment measures. Two significant re-
lationships were found with the nutrition intervention, and none with the
2 variables considered most important developmentally., As discussed before,
however, it is unlikely that these wamen suffered from undernutrition
during pregnancy since both controls and supplemented groups had a similar
rate of weight gain. Further, since tests were performed during the new-
born period, it may be premature to consider the results as final ones.

12/ Stein, Z., Susser, M., Saenger, G. and Maroila, F.: Famine and
- Human Development, Oxford University Press, New York, 1975.
13/ Osofsky, H. J.: Relationships Between Nutrition During Pregnancy .
and Subsequent Infant and Child Development. Obstet Gynec Survey
30:227, 1975 |
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In contrast with the previous study, an observational pmapective study,
part of the "Collaborative Perinatal Study" of the National Institute of
Neurological Diseases and Stroke, found an inverse correlation between the

- percentage of infants with abnormal physical and mental development at one

year of age and maternal weight gain during pregnancy. 14/ The popula- ;
tion included in this study was largely urban and from a soci c
strata. Although the differences. between groups are highly significant, |,
they cannot be accepted as proof that nutritional inadequacies during
pregnancy are recognizable by the retarded physical and mental development
observed; It is conceivable that women that failed to gain adequate
weight were also less likely to provide after birth, the environment con-
ducive to optimal development of the infants. Thus, the lower performances
may reflect postnatal rather. than prenatal events. ~ .

Women that fail to gain an approprlate quantity of weight during preg-
nancy are not the » 3nly group at risk. There is evidencé that ketonemia
during prolonged periods of gestation, for exanple, obese wanen losing
weight, may affect psychawotor development in their offspring: 15 Altlnugh
these studies have been interpreted as an indication fhat ketone iles
 per se may -have a harful effect, it is conceivable that other associated

- factors may also play a role. For exanple, besides ketonemia, a fasting
woman is likely to have marked changes in the plasma concentration of
amlno acids andlower levels of glyoenla.

As prev1oqsly mentioned, maternal undemutrition is associated with a
‘higher incidence of low birth weight infants. Many studies have shown
that low jn,rth weight is antecedent of reduced mental competence, and that
the lower the birth weight, the greater the subsequent deficit in mental -
~capacity.-16/17/18/ 1In babies with birth weight under 1,500 grams, it is
conceivable that perinatal complications resulting in brain damage, such
as hypoxia or hypoglycenla play a gole in their later lower performances.
This possibility is supported by the fact that this group also has the
highest incidence of cerebral palsy and other neurological sequelae. In -
babies with fmore moderate ‘reductions in birth welght, the 31t.uatlon is
less clear. Two groups of -babies can be found in these categorles, name],y
prematures and infants small-for-gestational age. The premature group is
more susceptible to perinatal complications associated with subsequent

" neurelogical abnormalities, and therefore their subsequent lower mental
- capacity may reflect perinatal injuries. In contrast, the small-for-

_gestatianal age ies are less afflicted by perinatal cawplications, thus,
" their subgequent -lowexr. mental capacdity may preferentially yreflect pre-

. natal events. A recent prospective ‘study has shown that cerebral palsy is

" 16/ . Benton, A.L.: Mental Development of Prematurely Born Children:

Critical Review of the Literature. Amer J Orthopsychiatry, 10: 7T9,
1940

17/ . Drillien, C. M.: The Siall-for-Date Infant: Etiology and Prquosis.
Pediat Clin North Am. I7:9, 1970 .

18/ Wiener, G.: The Relationshlp of Birthweight and'Length of Gestation

to Intellectual Developnent\ at Ages 8 to 10 Years. J of Pediat.
76:694, 1970. i

¥

i

i . - :-105— . 1 ?3



——

(. ‘ v

7 _ uncommon in this group but there is a high incidence of minimal brain
' dysfunction characterized by hyperactivity, a short attention span, poor
fine coordination and hyper-reflexia. 19/ The average I.Q. is lower than
that of the general population, and their school performance is poor.

. REHABILITATION FROM UNDERNUTRITION

Studies on non—deprived populations strongly suggest that early under- '
nutrition may retard development temporarily, but that recevery is possible,
givefi the proper subsequent environment. Studies have been done, in which
an attempt is made to enrich the envirorment of children who have been

. undernourished as infants. Generally children from a low socio-econaomic
class have been randomly assigned to either a treatment or a control group.
The treatment group receives a variety of special care and instruction,
through home visits and day care center experience. The results, in
general, have shown that the "stimulated children" develop better and show
a higher I.Q, at the end of, the experiences.

In order to examine the effects of "envirormental enrichment" on the

development of undernourished children, three groups of Korean children,

some of whom had been severely undernourished during the first year of

. #ife, and who had then been adopted by families in the United States, has

- .been studies. 20/ All of the infants were adopted before their second

birthday, with all the adoptions.being entirely by random on a first come, -
first served basis. The foster parents had no idea of a'child's previous
nutritional history. All of the families were carefully screened to en-

" sure an adequate home environment for.thé adopted child. Questiqnnaires
were sent to all of the families and records were obtained fram the
schools the children were attending. Their ages at the time of follow-up
ranged from 7 to 16 years. Intelligence tests were administered by the
schoolgy Achievement, based on-a number of other test scores which were
available, was evaluated by two psychologists who had no prior knowledge
»of the children's histqry.' '

At the time these children reached seven years of age, there were no
differences in.average weight among- the three groups. All had reached
nomal by Korean standards. Changes in height were similar to those in
weight, except that the undernourished children remained slightly, but
gsignificantly smaller. ' . '

'The mean I.Q. of the previousl;( undemouri’shed groups was 102.05. The
. marginally nourished children achieved a mean I.Q. of 105.95. This is
not a statistically significant difference. By contrast, the previously

19/ Fitzhardinge, P.M. and Stevens, E.M.: The Small-for-Date Infant.
- II Neurological and Intellectual Sequelae. Pediatrics 50:50, 1972.
20/ Winick, M., Meyer, K.K. and Harris, R.: Malnutrition and Environ-
" mental Enrichment by Early Adoption. Science 190:1173, 1975.
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well-nourished children reached a mean I.Q. of 111.68, which does rep-
resent a significant difference fram the undernourished children. When
achievement in these three groups was coampared, ge'-'results were similar.
Both the, severely undernourished ‘and the marginally undernourished children
were achieving exactly at expected norms faor American children of the same
age and grade. The previously well-nourished children were achieving
slightly, but significantly better.

These findings show that severely undernourished children, when reared in
a middle-class enviromment before their second birthday, can catch up in
height and weight and reach an I.Q. and school achievement level which is
perfectly normal for well-nourished children raised in an ‘industralized
nation. They demonstrate in this unique population, exactly what has .been
shown in animal studies, that environmental stimulation will reverse many,
if not all of the behavioral deficits e}icited by early undernutrition.
The data also-suggest that when well-ndurished childreh are placed in this

" more stimulating enviromment, they do even better. Their I.Q. scores

and achievement scores are not only higher than those of the undernourish-
ed children, but also are higher than the norms for American children in
general. Fram a practical standpoint, the importance of this study lies
in its pointing out the reversibility of effects.of early undernutrition.

. In all previous studies, when the child was returned to his or her

previous environment, the I.Q. was 70 or -below at sthool age.

In the previous studies when children were reared in a poor socio-ecanomic
enviromment, even those who were adeéquately nourished and used as con-
trols reached a maximum ¥.Q. of 82. The undernourished children averaged
about 10 points lower. Thus the difference between the undernourished
and the well-nourished children is similar in this study to the previous
studies. All of the children simply do better.

In a prospective study in Colambia, severely undernourished children after
recovery have been placed in an "enriched" environment at about two years
of age. 21/ The children are exposed to all types of stimulating exper-
iences in terms oFf both play and learning. Their nutrition has been kept
adequate. These children are being campared with randanly picked simi-
larly undernourished children who were not placed in this program and with
and with previously well-nourished children of higher socio—econamic class
both in and out of the program. The results suggest that stimulation will
improve the learning of these children. The test levels of the stimulated
undernourished children were highér than those of the non-stimulated
undernourished children and approached those of the children fram the

21/ McKay, H., McKay, A. and Sinisterra, L.: Intellectual Development
of Preschool Children in Programs of Stimulation and Nutritional Sup-
plementation, insSymposia of the Swedish Nutrition Foundation XIII,
Early Malnutrition and Mental Development, Cravioto, J., Hambraens,
L. and Vahlquist, B. (eds), Uppsala, Almquist and Wiksell, 1974,

p. 226. - ‘ .
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higher socio-economic group who were not stimulated. The well-nourshed,
stimulated -thildren had the highest learning capacity but as the study
progresses their lead is shortening.

A final group of studies of human populations, has focused on improvement
in the nutrition of pregnant women and young infants. The basic design

of these studiés involves camparing a population undergoing severe under-
nutrition with a similar population that is given nutritional supple-
ments. 22/ After a given period of time the results are evaluated in terms
of whatever outcome measures the investigators choose. Not only are such
studies technically difficult to carry out, but they also involve ethical
problems, especially with regard to the non-intervention groups. For
these reasons only a few have been performed and these under conditions
and An populations that have been carefully selected. One study is

being done in three rural Guatemalan villages. One village receives a
food supplement in the form of'a high protein supplement drink that is
consymed by the young children.and the pregnant mothers. A second vfllage
is supplied with a supplement of some caloric value but no protein content.
Both villages:are given medical care. The third village receives medical
care only. Preliminary results show that growth rates are increased in -
the children receiving the high-protein. supplement. Moreover, the women
who get a protein supplement during pregnancy have babies whose birth

weight is significantly higher than those of -babies born in. the non-

supplemented village.. Finally it would appear that the development of the
children is better in the protein supplemented village than in the other
villages. o . :

In another study in Formosa, supplementation of mothers' diets after they
have had a baby and throughout their next pregnancy has significantly
increased the birth weight of the second infant. In a small study in rural
Mexico, food supplements have been given to children of families carefully
selected to represent the nomms of their community. When the growth rate

' of the supplemented children was compared with that of their previously

studied, unsuppliemented siblings, a marked increase was observed. The
supplemented children also demonstrated marked superiority in physical
strength, independence, attentiveness and ability to perform certain be-
havior tests. They tended to-explore their enviroment more thoroughly,
play with toys more frequently and interact with adults better than the
non-supplemented children. It must be emphasized that the children in
this study who did not receive the supplement were picked because they
were undernourished. - : ' ,

22/ Halicht, J. P., Yarbrough, C., Lechtig, A. and Klein, R.E.:
Relation of Maternal Supplementary Feeding during Pregnancy to
Birtlweight and other Socioblological Factors. In Winick, M. (ed)
Nutrition and Fetal Development, John Wiley & Sons, New York, 1974,
p. 127. ‘ S .
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The sparse information that is available fram intetrvention studies, then,
would suggest that improvement in the diet during either pregnancy or early
life will significantly alter birth weight, subsequent growth rate, and
“subsequent mental oapactty

Prevention of the problem should be directed, therefore, to comprehensive
prenatal care and prggrams that tend to provide adequate nutrition to-
gether with an enviromment conducive to the adequate development of the
genetic potential of the individual.

More specifically the following recammendations should be considered:

A. Prenatal Undernutrition.

Our task under these conditions would be to identify those women
at r to verify criteria for including women in a food supplementa-
H%lmm education program, as part of their overall prenatal
care t then set up a program of food supplementation and education
‘similar to the present Women's and Infant Care (WIC) program, but tar- g

geted at these high risk women. Our present WIC program functions without\'k
this comprehensive care.

' We would continue to define "risk" by incame level, since there
are data supporting the fact that low-incame people camprise the highest
risk segment of our population. We would also strengthen the WIC program,
increasing its educational cawponent and regularly evaluating the results
of the program w1th an ongoing monitoring system.

)

B. Postnatal Undernutrition

The rationale for these recamendations is based on the fact that
the bulk of evidence today would strongly suggest that nutritional in-
fluences on behavioral development cannot be considered apart from con-
current social and envirommental influences known to have a substantial
impact on children's psychological development. Thus all of the options
recommended are with a view to improving early nutrition as part of an
overall plan to improve the general enviromment. From data already avail-
able, we find there are certain existing programs which should be.
strengthened, and new programs which should be introduced. .

1) Programs which support effective mothering and parenting .
should incorporate a strong nutrition education provision. Conversely,
programs which are primarily aimed at maintaining good childhood nutritien
should moorporate canponents intended to support effective parenting or-:
child rearing.

' ; . .

2) Programs for high risk infants (those of low birth weight,
those whose families are under severe economic or social stress, handi-
capped infants in foster or institutional care) 'should be developed
' ‘ [ $
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which emphasize environmental and nutritional enrichment. *

3) Programs should be developed to meet nutritional needs of
young people diring puberty and adolescence (especially pregnant teen— t
agers if they intend to carry the pregnancy .to term) as part of an overall
"education for parenthood" effort. o

4) Incorporate a stronger ‘hutritional camponent into all child
development and early child care programs.
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INTRODUCTION

At the Fourth Congress of the International Association for the Scientific
Study of Mental Deficiency, Begab stated that "Among unresolved problems
in biomedical causes of mental retardatiori, those deserving highest
priority relate to prematurity (small-for-date babies), low birth weight
(under 2500g) and malnutrition®. Data from Lubchehko 2/ demonstrate the
damaging effect of low birth weight on subsequent mental development; he
found that 85 percent of children weighing 950g or less were seriously
damaged, while among those weighing 1350-1500 g, the incidence was 35
percent. . ‘ “

Weiner and coworkers 3/ compared intelligence quotients (IQ) of 428 low
-birth weight children with that of 405 full term children between the ages
of 8 and 10 years. They found that low birth weight children were im-
paired on a wide variety of psychological factors. The degree of im-
pairment was greatest for children with amall birth weight. These data
support previous reports that implicate low birth weight as a cause for ’

mental deficit. 4/5/6/ 7/ 8/ 9/ 10/ .

The p{npose of this report is to focus attention on the effects of pre-
natal nutrition on birth weight and subsequent development of off-

sprin?.
\ N '
1/ Begab, M.J.: Some priorities for Research in Mental Retartlation. In

Research to Practice 1n Mental Retardation. Vol. I. Care and Inter—
'Ventian.. Ed. by P. Mittler. Baltimore: Univ. Park Press, 1977.

2/ TLubchenko, L.O.: M. Delivaria-Papadopolous, D. Seals. Long-term
Follow up of Premature Infants, II. J. Pediat. 80:509, I§7g.

3/ - Wlener, G., R.V. Rider, W.C. Oppel, P.A. Harper. Correlates of Low

' Birth Weight. Psychological status at Eight to Ten Years of Age.
Pediat. Res. 2:110, 1968. B

4/ Churchill,J.A. The Relationship Between Birth Weight and Intelli-
gence in Twins. Neurol. 15:341, 1965.

“5/ Dann, M. S.2. Levine, E.V. New. The Developmen Prematurel
born Children with Birth Weights or Minimal Postna Weights of 100
grams or less. Pediat. 22:1037, 1958

6/ Dann, M. S. 2. Levine, E.V. New. A Long-term Follow-up of Small Pre-
mature Infants. Pediat. 33:945, 1964. ,

7/ Douglas, J.W.B. _Mental Ability and School Achieveament of Preamature

" Children at Eight years of Age. Br. Med. J. 1:1210, 1956

8/ Rabinovitch, M.S., R. Bibace, H. Caplan. § lae of Prematurity:
Psychological Test Findings. Can. Med. Assoc. J. 84-822, 1961.

9/ Robinson, N.M., H.B. Robinson. A Follow-up Study of Children of Low
Birth Weight and Control Children at School Age. Pediat. 35:425, 1965.

10/ Welner, G.: Psychological Correlates of Premature Birth: A Review,

J. Nerv. Ment. Dis. 134:129, 1962.
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Purke and ooworkers 11/ odncluded the report of a‘study on matemal
nutrition 34 years ago with the following statement:

If the diet of the mother during pregnancy is poor to very poor,
she will undoubtedly have an infant whose physical conditien will
be poor. In the 216 congidered in this study, all still-bomm
infants, all infants who dled within a few days of birth except one,
and all functionally immature infants were born to mothers whose

diets during pregnancy were very inadequate.

Smith from Harvard Medical School stated that proof was needed that the
infants' condition was the result of the mother's diet. 12/ He collected
data on all infants born to women in Rotterdam and the Hague Before, dur-
ing, and after a hunger period which began in September of 1944, and
ended with the liberation of the Northwestern Netherlands in May of 1945.
Energy intake by pregnant women during the hunger period was one-fourth to
one~third : ; protein intake was one-third to one-half that rec-
ammended. All nutrients except Ascorbic Acid and Thiamine were reduced. in
a parallel manner. Births declined to about one-third their usual _
figure. Birth weights declined by about 240 g; birth lengths were
slightly decreased. A baby was considered premature if it weighed less
than 2250 g; with this definition of prematurity, there was a 1.3 percent
increase in premature births during the hunger period.

Antonov 13/reported effects of malnutrition on children born during the
seige of Leningrad in 1942. Energy allowances from bread rations ranged
fram 420 to 1400 kcal daily. Lifve births decreased from 3056 in 1941 to
468 in 1942. The still birth rate doubled, prematurity rates increased
to 41.2 percent (six times normal), with average weights of infants bomn
at term 500 to 600 g less than normal. - Mortality rates were usually high,
9 percent for those born at term,- 30.8 percent for those born prematurely.

MoGanity and coworkers 14/ and Thomson 15/ state that malnutrition is not
the cause of prematurity (i.e., low birth weight); rather, that the dis-
order leading to malnutrition is the cause for low birth weight.

W

11/ Burke, B.S., V.A, Beal, S.B. Kirkwood, H.C. Stuart. The Influence of
Nutrition during Prégnancy Upon the Condition of the Infant at Birth.
J. Nutr. 26:569, 1943. : :
12/ Smith, C.A. Effects of Maternal Under-nutrition Upon the Newborn

Infant ;g Holland (1944-1945). J. Pediat. 30:229, 1947.

13/ Antontw,” A.N. ildren Born during the Siege of Leningrad in 1942.
J. Padiat, 30:250, 1947. -

14/ McGanity, W.J., R.O, Gannofh; E.B. Bridgforth; M.P. Martin; P.M.
Dengen; J.A. Newbill; G.S. McClellan; A. Christie; J. C. Peterson;
W. J. Darby. The Vanderbilt Cooperative Study of Maternal and
- Infant Nutrition. VI. Relationship of Obstetric Performance to
Nutrition. Am. J. Obst. & Gynec. 67:501, 1954. :

15/ Thomson, A.M. Diet in Pregnancy. 3. Diet in Relation to Course and
Outcome of Pregnancy. Brit. J. Nutr. 13:509, 1959.
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EFFECTS OF NUTRITION SUPPLEMENTS ON BIRTH WEIGHT

Studies published by Balfour in England, Ebbs in Canada and the People's
League of Health in England, more than 30 years ago, showed that by
smrmmtation of \the maternal diet, it was possible to decrease the

n of premature births, neonatal deaths and miscarriages. 16/ 17/ 18/

A recent ongoing study .at the Montreal Diet Dispensary (MDD) has demon-
strated the efficacy Jf Diet Services in significantly increasing birth
weight. This study, initiated in 1962, provides diet counseling.and food
supplements to meet nutrient needs imposed by deficiencies, stress, under—
weight, and pregnancy. A correction is made for undernutrition by pro-,
viding an amount of protein equal to the daily deficit. Ten calories are
allowed for each gram of protein added to normal pregnancy requirements.

Twenty grams of protein and 500 calories per day are added to the diet of
‘* the underweight female to permit a gain of one pound per week. If nutri-
tion stress (defined as pexnicious vomiting, pregnancies spaced less than
one year apart, previous poor, obstetrical history, failure to gain 10
pounds by 20th week, serious emotional problems) is found, 20 g protein
and 200-calories per day are added to normal pregnancy requirements for
each stress condition. This program provided services ‘to 2004 women from
1963 to 1975. Seventy-four percent of the wamen were below poverty level..
The Diet Dispensary services increased mean daily intake by 529 kcal and
protein by 32 g. Mean birth weight of infants was 3268 g. Perinatal
mortality (13.0/1000 live births) and prematurity (7.2 percent) were
similar to those Qf the private patients and lower than for the other
public clinic patients. 19/

Pr. Rush and his colleagues at Columbia University analyzed the MDD data
using a matched pairs design for analysis. 20/ For 1,182 pairs, they
found lower perinatal mortality among those receiving dietary services
(16.9/1000 vs. 24.5/1000). Infants of MDD mothers had significantly
higher birth weights than controls (87 g for first trimester registrants).

Balfour, M.I. Supplementary Feeding in Pregnancy. Lancet 1:208,
1944. ' '

Ebbs, J.H., W.A. Soott; F.F. Tisdall; W. J. Moyle; M. Bell. Nutri-
tion'in Pregnancy. Can. M. Assn. J. 46:1, 1942

People's League of Health. Nutrition of Expectant and Nursing
Mothers. Lancet 2:10, 1942

Higgins, A. C. (Executive Director, Montreal Diet Dispensary). Per-
sonal Communication. .
Rush, D./ A. C. Higgins; M.D. Sadow; S. Margolis. Dietary Service
During Pregnancy and Birthweight: A Retrospective Matched Pair
Analysis. Pediat. Research. 10:349, 1976 (Abstr.).

Vv

3 & & S I

-114- l ‘



Children born to mothers who received services from MDD during pregnancy
are now being sought for evaluation of intellectual performance.

The Special Supplemental Food Program for Women, Infants and Children, now
labeled WIC, was authorized by a September 26, 1972 Amendment to the
Child Nutrition Act of 1966. The Amendment provided cash grants to State
Health Departments for the purpose of providing nutritious food to low
income pregnant and lactating women, infants and children up to 4 years of
age who are nutrition risks. The program is administered by the Food and
Nutrition Service of the United States Department of Agriculture.

Under the program, women were provided coupons to exchange €or milk forti-
fied with vitamins A and D, eggs, Iron fortified cereals and fruit juices.
The foods were selected for WIC to correct nutrient deficiencies of Iron
and Vitamins A and C.

m
Nineteen porjects located in 14 States participated in a medical evalua-
tion of WIC. This evaluation was canducted by Edozien at the Department
of Nutrition, School of Public Health, University of North Carolina,
Chapel Hill, 21/ between Noyember 28, 1973 and June 1, 1976.

The Edozien report has been seriously criticized for many reasons. Same
of these criticisms are related to lac15 of an adequate control group, small .
sample size and methods of statistical analyses. L

Ethnic distribution of wamen participating in the evaluation was 24.5 per-

cent white, 38.6 percent black, 33.8 percent Spanish American and 2.5 »
percent others. ' '

Initial diets of pregnant women provided them with less energy, Calcium,
Iron, Vitamin A, Thiamine, Riboflavin and Niacin than is recasmended for
pregnant women. Participation in WIC increased daily mean consumption of
protein by 5 g, Caleium by 123 mg, Iron by 1'mg, Vitamin A by 377 I.U.,
Ascorbic Acid by 17 mg and Folacin by -24 ug. Mean energy intake did not
increase due {p WIC supplements. ‘

Supplemented women gained an average of 1.3 kg (2.86 1b.) mare\ than non-
supplemental wamen throughout pregnancy. Length of gestation was in-
creased by about 5 days in the supplemented women.

The WIC program was associated with an increase in mean birth weight of

babies. The 139 babies born to mothers who participated in the program

for more than 6 months weighed over 100 g more than the 41 control babies

born to mothers who did ot participate in WIC. The impact of the program

was greater on black and Spanish American babies than on white babies.

Supplementation for less than 3 months had no effect on birth weight. ,

" 21/ Select Committee on Nutrition and Human Needs. United States Senate.

Fedical Evaluation of the Special Supplemental Food Program for
Women, Infants and Children. Washington, .D.C.: U. S. Goverrment
Printing Office, 1976. ' .
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Sussér, Stein and Rush 22/ reported that a daily protein-calorie
supplement to pregnant wamen in a United States urban population improved
birth weight of babies born to high risk women by 125 g. I will describe
this study shortly. ,
EFFECTS OF NUTRITION SUPPLEMENTS DURING PREGNANCY AND LACTATION ON MENTAL
DEVELOPMENT OF OFFSPRING

-

Only one well-controlled study on humans providing data on mental develop-
ment of offspring of energy supplemented mothers during pregnancy is
available. 23/ 24/ Experimental treatment consisted of food sypplementa-
tion is four closely matched Guatemala villages. In two of the villages,
a high protein-calorie supplement was made available daily in a central
dispensary. In the other two villages, a non-protein, low calorie drink
was provided daily. .

Data in Table 3 describe nutrient content per 180 ml supplement. Major
differences are in content of energy, protein, calcium and phosphorus.
Information collected in this study includes mothers' attendance at
feeding dispensary, amount of supplement ingested; infants' physical
growth, mental development, mortality, birth interval, information on
delivery, clinical examination, dietary and morbidity survey (Table 4).
Data on Table 5 indicates numbers of children measured at birth and at
o months of age. :

In thls ongoing study, it was found that energy was the limiting variable
in the diets of pregnant women. Energy supplementation was defined as
low, intermediate or high by criterid outlined in Table 6.

There was a higher rate of infant mortality in-infants born to mothers
who had "low" supplementation versus intermediate or high supplementation
(91/1000 vs. 47/1000) (Table 7). Infants born to mothers who were in
the "high" supplement group weighed significantly more at birth than in-
fants barn to women in the "low" supplement group. Infants with low
birth weights were two’times more frequent in the "low" supplement group
than in the "high" supplement group (Table 8). At 6 months of age, in-
fants born to mothers in the "high" supplement group weighed signifi-
cantly more than infants born to mothers in the "low" supplement group.
Height followed the same trend, but differences were not significant.
(Table 9).

22/ Susser, M., Z.A. Stein; D. Rush. Prenatal Nutrition and Subsequent
Development. Proc. 4th Congr. IASSMD, Vol. 3, In Press.

23/ TLasky, R.E., A. lechtig, H: Delgado; R. E. Klein; P. Engle; C.
Yarbrough; R. Martorell. Birth Weight and Psychamotor Performance
in Rural Guatemala. Am. J. Dis. Child. 129:566, 1975 ‘

24/ Delgado, H.; A. Lechtig; C. Yarbrough; R. Martorell; R.E. Klein;

M. Irwin. Maternal Nutrition -.Its Effect on Infant Growth and
Develomment and Birth Spacing. In Nutrition Impacts on Women.
Edited by K. S. Moghigsi and T. N. Evans. New York: Medical De-
partment, Harper and Row, Published, 1977. ‘ .
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Four hundred seventy two infants were ‘tested at 6 wonths of age by a

- Cawposite Infant Scale of 91 items drawn from Bayley, Catell, Merrill-

Palmer, and Gesell scales. It was found that infants born of mothers
who had had a high ig;el of caloric supplementation during pregnancy

and lactation obtai significantly higher scores (p. 0.05) on the
Mental Scale and somewhat higher scores on the Motor Scale than children
born of mothers who had had low caloric supplementation during pregnancy.
(Table 10). ¢ ® :

The Prenatal Project 22/, instituted in New York City in 1970 has as it .
objective, the study of the effects of prenatal nutrition supplements on
birth weight and subsequent development of children born to poor black
Americans.- It aims to answer\the following questions:

1. Can pr:enaml nutrition supplements raise the mean birth weight
of infants borm of wamen at risk for having children of low birth weight?

2. Can nutrition supplementation during pregnancy in such a popu-
lation influence other measures. of development at birth, and after, such
as head circumference, body length, skinfold thickness, neurologic in-
tegrity, and psychodevelopmental measures? ‘ / "

Study design is outlined in Figure 1. Composition of substances to be
provided during pregnancy is decribed in Table 11. The -group receiving
the supplement is given a beverage providing 40 g protein and 470 kcal
daily. In addition, Vitamin and Mineral needs of pregnancy are nearly
all met by the supplement. The camplement is significantly lower in pro-
tein and samewhat lower in energy, Vitamins and Minerals. The non-
intervention group receive a Vitamin-Mineral tablet. (Table 11).

A gr deal of data will be collected during pregnancy and on the infant
duringf the first 44 weeks of life. Appropos to this report are evalua-
tions bf motor and mental development to be cbtained at 44 weeks of age.
(Table 12). The mean increase of 125 g in birth weight was expected. We
all look forward to information on infant development at 44 weeks of age.

. I
INTERACTION OF GENETICS AND NUTRITION IN PRODUCING AL RETARDATION

Bessman has proposed that genetic differences in ability to synthesize
non-essential amino acids might be an important cause of mental retardation.
25/ 26/ A hawogzygote for such inability would suffer marked deprivation

in utero for he would be in an heterozygous mother who could supply below

22/ 1Ibid. p. -
25/ 'Bessman, S.P.: Genetic Mental Retardation, A Fetal Deficiency
26/

. Discussion. Am. J. Dis. child. 113:27, 1967
Bessman, S. P.: Genetic Failure of Fetal Amino Acid "Justification".
A Cowon Basis for Many Forms of Metabolic, Nutritianal, and
Non—specific" Mental Retardation. J. Pediat. 81:834, 1972.
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normal amounts of the non-essential amino acid he is unable to make -
himself. The deprivation of any one amino acid the substrate re-
quired for protein synthesis could retard the ra of protein synthesis
and result in a failure of brain development during a period of rapid

growth.

A typical example of a deficiency of a non-essential amino acid occurs in
6 phenylketonuria (PKU). Phenylalanine cannot be hydroxylated to tyrosine.

Other genetdc lesions could occur in the enzymes required to construct all

the ssential amino acids. '

The incidence of the gene for PKUsis about one in forty individuals, based
on the incidence of the hamozygote. 27/ According to Bessman 28/, since
half of these heterozygotes could be bormn to a heterozygous mother, approx-
imdtely 1.25 percent of all children are at risk for damage from this o
type of genetic-nutrition interaction. All" other genetic diseases of

amino acid metabolism constitute a gene pool about equal in size to the

PKU gene pool. If the genetic-nutrition interaction also occurs in these
diseases, about 2.5 percent of all children are at risk for deficiency for
one or another essential amino acid. . :

Fuller 29/, Ford and Berman 30/, and Besaman, et al., 28/ provided data
that suggest that the heterozygote for PKU has a lower I.Q. than his
normal siblings. Bessman's data show that heterozygotes for PKU have an
1.Q. 14 points lower, on the average, than their normal siblings. Further,
supportive data for this hypothesis have been reported by Moghissi 31/

Q

27/ Anderson, J.H.; K. F. Swaiman (Editors). Phenylketonuria and Allied
" Metabolic Diseases. Washington, D.C.: U. S. Department of Health,
Education, and Welfare, 1967. _
. 28/ Bessman, S. P.; M. L. williamson; R. Koch. Diet, genetics, and
Mental Retardation. Interaction Between Phenylketonuric Hetero-
zygous Mother and Fetus to Produce Non—-specific Diminution of I.Q.—
Evidence in Support of the Justification Hypothesis. Proc. Nat'l
Acad. Science (Accepted for Publication). ,
29/ Fuller, R.; J. Shuman.: Genetic Divergence in Relatives of PKU's
Low I.Q. Correlation among Normal Sibs. Develop. Psychobiol.,
’ ) 7:323, 1974. - o
30/ Ford, B.C.; J. L. Berman. Phenylalanine Metaboligm and Intellectual
Functioning Among Carriers of Phenylketonuria and Hyperphenylala—-
ninemia. Lancet 1:767, 1977. . .
Moghissi, ‘K.S.: J. A. Churchill; D. Kurrie.: Relationship of
Maternal Amino Acids and Proteins.to Fetal Growth and Mental Develop-
ment. Am. J. Obstet. & Gynecol. 123:398, 1975. ' '
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who found a relationship between mother's blood amino acid levels and
birth weight, length, cranial volume and mental development. In Division
‘of Medical Genetics, Emory University, we are exploring the families of
PKU children for data that would support or te Bessman's hypothesis.
Should this, hypothesis be proven true, pro or tyrosine.supplements
~ provided to the preghant wamen should significantly decrease intellectudl
" deficifs from this cause.

SUMMARY

Ithpsbeehkrumforngre tlmn30'years that malnutrition in women
during pregnancy leads to an increased incidence of prematurity, still '
T births, low birth weight babies and babies that are functionally immature.:

It has been known for almost as long and recently reconfirmed that nutri-
tion supplements during pregnancy increase length of gestation and birth

weight. _

. Knowlgége of effects of low birth weight and prematurity on development
has been’ abtained in the past 20 years. Data indicate the lower thé
birth weight, the greater is the intellectual deficit at 8 to 10 years.

. Studies in the last seven years provide date suggesting that nutrition
supplements during pregnancy and lactation significantly increase mental
development measured at six months of age. B
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Table 1

MQQtrea}\Diet Dispengary(a)

Co ‘>resc’mbe diet based gh: &
o Extent of undernutrition
Extent of underweight

~ Nutrition stress
: " Nprmal requirements for pregnancy, age, activity

Nufnjtion coupseling -

Food supplement: milk, eggs, oranges

(a)Agnes C. Higgins, P,Dt.,'Executive=01recto}

> © o -121-
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Table 2

Montreal Diet Dispensary
1963-1975

Study Group
Number

.Below poverty line (%)
Nlegitimacy (%) :

Birth Weight
Birth weight (g) .
Birth weight Tess than 2501 g (%)
2
Perinatal Mortality Rate/1000
28 or more weeks gestation

r

Dietary Intake
Protein (g)
Energy (kcal) -

2004
74 .
32

3265
7.2

\"\\_J. 0

Daily Increase by DD

32
529

)



jable 3 .__’

Nutrient Content Per 180 m} of Supplement

\-.
——— ) >
VARIABLE ATOLE » FRESCO
Energy (kcal) ] 163 : 59
Protein (q) - 1n L
Fat (g) ‘ 0.7 L
Carbohydrate (9/ ' _ 27 15.3
Ascorbic acid (nfg) \ . 4.0 4.0
Calcium (q) 0.4 L
Phosphorus (g) 0.3 I
Thiamine (mg) 1.1 1.1
Riboflavin (mg) 1.5 1.5
\ Niacin (mg) 18.5 18.5
Vitamin A (mg) 1.2 1.2
Iron (mg) . . 5.4 5.0
' 0.2 0.2

Fluoride (mg) .
L ]

Data from Delgado, Lechtig, Yarbrough, Martorell, Klein, and Irwin
at INCAP. \3‘

(
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Table 4

Data Collected in INCAP
- Longitudinal Study

Maternal & Child Information

Independent variable:
Subjects attefdance to feeding
Amount of supplement ingested

Dependent variables:
Physical growth
Mental development
Infant mortality
Birth 1interval

Addition variables:
Obstetric history
Information on delivery
Clinical examination
Dietary survey
Mbrbidity survey
“Soc {oeconomic survey of family

Data from Delgado,. Lechtig, Yarbrough,

_Martorell, Klein, and Irwin of INCAP.



Table 5

Sample Size fo} Varfables

Examined: INCAP Study #

Variable ' ‘ : Number
Chikdren available 671
Physical growth .

At birth 405

At 6 months ' . 447

O ’

Menta] development . TN

At birth : : ) 157

At 6 months 472

T

s S

Data ffom Delgado, Lechtig, Yarbrough, Martorell, Klein,
and Irwin at IVCAP. ‘ :

-125-

113

S



Table 6

Definition'of Low, Intermediate
and-High Calorte Supplenent-
ation Status Since

' Conteption
Time Interval Subject Supplemented Calories in Thousands
(Months) ’ - Low Intermediate High
Pregnancy Mother £10 10-19.9 2 20
0-3 Postpartum io ther <5 - 5-9.9 Z 10

3-6 Postpartum Mo ther <5’ 5-9.9 >10

-

Data from Delgado, Lechtig, Yarbrough, Martorell, Klein, and
Irwin of INCAP .




Table 7

Infant Mortality by 3 Categories
of Cunulative Maternal Energy
Supplementation during

’regnancy and Lactation L

Level of Maternal Energy Supplement

¥

Low Intermediate High
Number of infants 274 253 121
Infant-deaths 25 12 7

Jeath rate/1000 91 47 58

Data from Delgado, Lechtig, Yarbrough, Martorell, Klein, and
Irwin at INCAP. :

L4}




4

(b)p . 0.01 | : jt
(©)p £ 0.05 :

Table 8
Birth Weight by 3 Categories
of Maternal Energy Supple-
mentation during Pregnancy

Level of Maternal Energy Supplementation t- (a)

Test
Low Intermediate "High
Mean birth weight (g) 2986 3036 3120 2.62(0)
Percent low birth (c)
weight (512.§ kg) 18.3 15.8 9.4 2.33
Number of infants 153 - a2 170

(8)high vs. Low

Data from Delgado, Lechtig, Yarbrough, Martorell, Klein, and
Irwin at INCAP.
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Table 9

Attained Welght and Height at
6 Months of Age by Categories
of Caloric Supplementation
since Conception

Level of Maternal Energy Supplement

Weight (kg)
N

Height (cm) .
N y

Low Intermediate High

6.58 6.61 6.81
133 217 297 <
62.1 o621 62.7
134 217 29

(a)High vs: Low
(bp < .05

Data from Delgado, Lechttg,

Irwin at INCAP.

.
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Table 10

Psychologic Test Performance
by 3 Categories of Cumulative
: Maternal Energy Supplementation During

Pregnancy and Lactation

Levél of Maternal Energy Supplement Fe

I — : Test
Low Intermediate High
Composite Infant Scale
at 6 Months '
Mental (
Mean 73.8 76.3 77.8  2.87(a)
N 150 _ 221 101
Motor
Mean ¢ 70.0 70.6 72.7 1.13
N 150 221 " 101
() ,<0,05

' : 4
Data from Delgado, Lecptig, Yarbrough, Martorell, Klein, and Irwin at INCAP. s
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Table 11

-~

The Prenatal Project
Composition of Daily

Diet Supplements

COMPONENT ; SUPPLEMENT COMPLEMENT NONINTERVENTION
Protein (g) / z 40.0 6.0 —
Energy (kcal) ‘ 470 322 o=
Calcium (mg) 1000 250 250
Magnesium (mg) 100 12 0.15
Iron (mg) 60 ' 40 117
Zinc (mg) 4 0.084 0.085
Copper (mg) . 2 0.15 0.15
Iodine (mg) 150 100 ' 100
Vitamin A (IU) 6000 4000 4000
Vitamin D (IU) 400 400 400
Vitamin E (IU) 30 - -
Vitamin C (mg) 60 60 60
Thiamine (mg) 3 -3 . 3
Riboflavin (mg) 15. 15 2
Niacin (mg) 15 10 10
Pyridoxine (mg) 2.5 - 3 3
Pantothenic acid (mg) 1 1 1
Biotin (ug) - 200 NA -
Folic acid (ug) 350 350 350
Vitamin By, (ug) 8 3 3
Volume g 16 voz. 16 oz. . 1 Tab
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Table 12
The Prenatal Project

Evafuation of Infant at 44 Weeks of Age:

1. Mental and motor development.by series of
. observations, including Bayley Scale of in-
fant development.

- ' 2. Assessment of concept development.
(I 4

3. Evaluation of habituation to repeated
visual stimuli.

4. Anthropometric measures: height, weight,
arm circumference, trig¢eps and subscapular
skinfolds, head circumference.

®° 5. Neurological examination.
6. Parent interview; medical diet#ry and the

social history of family and child since
birth; 24-hour diet recall.

b
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Table 13

F-Ratios and Probabilities

for Differences among Mean: I.Q.

Scores for Three Groups of

Non-PKU Offspring of Obligéte

Heterozygous Mothers (a)

)

IQ Test
~and Group

Mean
Age

Mean : Adj Mean
IQ SD IQ(b)

~ Stanford-Binet
WAIS/WISC
Full Scale

Offspring

1. Low P%/T
ratio

2. Middle P2/T
ratio "

3. High P2/T
ratio

Heterozygous
Mothers

-

15

16

16

22

9.8

1 13.2

15.2

)

117 13 116

109 10 109

103 12 104

112 15

3

4.02(c)

Ca)Data of Bessman, Williamson, aﬁdeoch

(€)p<0.01

(b)Adjusted on mean age.
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NIHRITI(I‘], BRAIN GROWTH &ND PREVENTIG‘] Cl"' MENTAL REI‘ARDM‘W
A and
PRENATAL SUPPLEFMENTS AI‘D BREAST FEED]I‘B IN PREVENTION

N

LEADER: " Pedro Rosso, M. D. and Phyllis Aoosta, Ph.D.

oAl
RECORDER: David Touch : Y ﬂ%

o]

1. Attention to nutrition should.be addressed in all prenatal and
perinatal programs. .

2. Nutrition education should bedin in elementary school and continue
through college. It should be incorporated as -part of parenting and sex
education classes and other social- studies programs.

3. Research projects addnessmg the effects of prenatal nutrition
relat:mg to brain grgwth and development should be implemented.

. 4, 'Ib achieve better health of infants and better bonding between
mothers and their babies, breast feeding should be encouraged.

5. More attentlon should be dJ_rectea to WIC (Women, Infants and
Children) and other food supplement “programs,. especially the educational
ocamponents.” :




1

Discussion

-

NUI‘RiTI(N, BRAIN GROWTH AND PREVENTION OF MENTAL RETARDATION

and .
PRENATAL SUPPLEMENTS AND ‘BREAST FEEDING IN PWIW \

' A Y ~ @

DR, BOGGS: I am under the impression that the WIC program is up for
renewal within the next year and that some specific recammendations have
been madé with respect to certain possible reforms in this matter. Since
we are trying, in this conference, to bring out a few specific recommenda-
tions, I would like to know whether your group would consider that that
last recammendation could be interpreted to cover legislation extension °
of the WIC program and whether you have any suggestions for reform.

DR. AOOSTA: We felt, as a short temm strategy, that WIC was a very
important program. The most basic reform that is needed is an educational
camponent, which presently is not ‘there. There is really no educational
camponent. to help assure that mothers use what is allocated for mothers,
and that fathers or some other menbers of the family do not use the food. -
We felt this to be a very important aspect that is not now addressed by
WIC. We all felt, however, that, as a short temm strategy, it was very
important for it to continue. °

P ] .

LAVERDIA ROACH: You may be interested to know that POMR is sponsoring
in March of next year, a Congressional People's Conference on Maternal
and Infant Malnutrition in America. This exact issue has come up re-
ypeatedly in the steering group meetings. We want to know if the WIC
program should be ¢ontinued as it is now or if it should be revised or
expanded, or if there should be samdthing totally different. It is ex-
pected that this conference will be attended by governors, representatives
from Congress, etc. I suspect that those of you who have a specific
interest in nutrition may. be called on to became involved in that.

DR. BOGGS: I just wanted to get an endorsement or a counter-endorse—
ment fram the group that is expert in this area with respect to that way
. of implementing the general idea that good nutrition is dimportant because
- it interacts with the Federal strategy. It seems to me, the fact that
POMR is going to do a Conference doesn't negate the necessity for re-
enforcing it in this report. ‘One of the complaints we often have is that
five different conferences may recammend five different sets of things to
- do. Reenforcement, I believe, is part of what we need. '

5
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REGIONALIZATION OF PERINATAL CARE

~ AN

by

N

ILouis Gluck, M.D. .
Professor of Pediatrics and Reproductive Medicine
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In recent years, especially during the past 7-10 years, the survival of
high risk and ill infants, including very small premature infants has
improved dramatically. To a significant extent, this is owing to the
principles and concepts behind regionalization of perinatal care. However,
these have not been carried out uniformly, nor, it seems, will the goal
every be achieved in regionalization of perinatal care for high risk preq-
nant women. '

In 1971, the American Medical Association House of Delegates formilated a
policy on‘'regionalized perinatal and intensive care which in part said:
"....application of recent advances in scientific knowledge and skills in
the intensive care management pf high risk pregnant women and high risk
newborn infants will result in reduction of matemal and infant mortality
-..a major contribution to such a program is the development of centralized
commnity (or regional) hospital based newbormn intensive care wnits...The
program goals should include...programs to identify the high risk pregnancy
and sufficient time to allow for delivery at those hospitals which are
staffed, equipped and organized for optima} perinatal care.”

These statements were supported by similar statements from the American

College of Obstetricians and Gyneoologists, the American Academy of Pedia-
trics and the American Academy of Family Practice. There has been a clear
and dramatic lowering of perinatal no ity in those hosgpitals which have

“installed newbom.intensive care units, whether or not high risk obstetrical

programs were developed. The rapid expansion of neonatal intensive care
wnits truly has revolutionized newbom care of the hich risk infant. Whole
new armies of trained specialists are now available, as are a wide variety
of sophisticated laboratorvy and monitoring techniques and equipment that,
prior to 1970, barely existed. Even special social workers have been
developed for Neonatal Intensive Care Unit (NICU) care. -

Of great disappointment has been the failure to develop obstetrical regional
intensive care. There are many reasons for this, in ;i)art economic and in
part the problems of "rugged individualism" of physicians with respect to
relinquishing patients to medical centers. .

The dramatic gains both in newbom care and in obstetrical perinatal medi-~
cine are perhaps best highlighted against the backdrop of the history’ of

the field. Rules and regulations about management of pregnancy and child-
birth g back in recorded time to even before Hippocrates when midwives,

who were members of. given tribal grous, had developed a good hierarchy of
care which was delivered to women in childbirth for many centuries before
Christianity. During the time of and Golden Age of Greece and into Roman
times, the women was much respected and childbirth and pregnancy were managed
in highly civilized fashion. In fact, the whole course of civilization
can be evaluated according to the kind of care given to women in childbirth..
During the Dark Ages, following the beginnings of Christianity, childbearing
became brutal. Superstition replaced science and not until the late 1500's
and with the invention of the obstetrical forceps did the modemn science

of obstetrics begin. R :

-137- [ § 5



H4

The modem era of perinatal obstetrics began in the 1950's with the early
development of fetal heart rate monitoring, and has advanced to a high
degree of sophistication. Today, without everviewing the fetus directly,
we can visualize it with ultra-sound, measure the size, check many of the
vital functions, weasure blood gases, measure metabolism, record bio-

oo * physical measurements, and assess when the lungs are mature 8o that delivery
.will be safe. We can dewvelop a cl.qar picture, including even the sex and
any diagnosable genetic¢, metabolic and chromosomal diseases the fetus may
have. These are truly astounding advances:

The story of interest of the premature and the development of newbom in-
tensive care is fascinating in a bizarre way. The beginnings occurred in
France in the middle late 1850's, during the time when the premature
was considered at very high risk of dying. If they lived, fine; if they
died, that was God's will. The French found that if they just kept babies
warm, the survival .of prematures rose significantly, This lead to their
invention of the incubator. . At the tum of the century, Paris was not the
center of learning that Berlin was. In 1892, six French incubators were
gent to the Berlin world's fair, and with permission of hospital authorities
in Berlin, six prematures at a time were shown in a special exhibition
utilizing babies from the Free Hospital in Berlin. The physician who was
sent along from Paris to supervise this and provide care for the infgnts
was a mdn named Martin Oouney. This became the most popular exhibit and
began an event where, for every year wuntil 1938, first in Europe and then
in the .lhited States, premature babies were exhibited at the annual world's
fairs that were held during those years. Sophisticated pavilions were
‘built to exhibit these babies.

" Through it all, Martin Cowney became the hero. In managing the prematures
in these centers, he amassed an amazing survival record, one respectable
even by today's standards. More importantly, he stimulated Dr. Julius Hess
in Chicago to found tMe first premature center at the Michael Reese Hospital
there. Somewhat traumatically, Hess regressed from the beautiful incuba-
tors devised by the French and exhibited by Couney, to a Copper tank in
which the baby could be seen only with difficulty. Nevertheless, he did
stimilate the hospitals in Chicago, New York and eventually throughout the
United States to seriously oomnsider the care of premature infants. From
1894 (and beyond), clear incubators were re-developed which allowed better
visualization of the baby. The specialized care of low birth weight infants
began to burgeon with the developrent of many premature wnits in the
United States.

N B & :
There were, however, no intensive care wnits because doctors feared mixing
together babies of different ages and weights with varieties of problems,

~ duve to concems about infection. .In 1960, at Ya we had the pleasure OV

» founding the first intensive care wunit, mixing in-boMmy-out~bom, medical,”
surgical, premature, full term, babies of all sorts. In subsequent years,
together with Dr. Edward Hon, the father of fetal heart rate monitoring, we
founded the first perinatal center. Subsequently, we altered the architec-.
ture of the NICU, especially toward thelarge m oconcept. By 1967, after
several centers had the opportunity to eval intensive care, this became
w’idely acoepted, .
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The sophistication and subsequent development has been stupendous. Any
‘physiological and modality can be monitored, and monitoring becomes more
and more sophisticated because we are leaming that more and rore functions
are important in the optimal -management of very ill infants. We have, for
exanmple, pumps for infusion of fluids, wide varieties of mechancial venti-
lators, and equipment allowing infants to be transported anywhere by any
means, from automobiles to helicopters, while getting high lewel care. One
can even monitor oxygen continuously by measurements from the skin.

The human aspects of care have begome evermore inportant. Reaffimmation \
of “the necessity for mother-child bonding is an important part of the care
given in the many nurseries through the years, including our own.. Mothers
are considered part of the therapy, and they are encouraged to touch and
handle their babies. Nurses are highly trained, having advanced from where
bne” could learn newbom intensive care in 2-3 weeks, to where it now takes
a minimum of six months to develop a reasonable competence.

Thus, regionalizing this kind of care at different lewels among units from
the most advanced (the tertiary wnit), to the primary one that stabilized
»the baby, has resulted in significant lowering of perinatal mortality.

But there are significant crticisms of the plan, and particularly of the
docurent, Toward ting the Outoome of ‘Pregnancy, wpon which the recom-
rendations are based. The Initial motivation for the recommen tions was
a sense of shame because, since arowd 1970, the Uhited States has ranked
between 11th.and 15th in the world in infant mortality. Infant rortality
has been considered an important indicator of the health status of a popu-
lation. Thus, cne of the valid purposes of these recommendations was to
reduce mortality by the early detection of abnormalities of any sort, to
give higher quality of care, and provide better access to the scarce re-
sources that existed in this field, with earlier dissemination of advanced
technology. ‘

However, nothing in these recommendations talks about any human aspects or
humen valués. The criticism of this document must begin with the recogni-
tion that it was-¥ptally conceived and produced by a task force of consul-
tants, who wére either practicing or academic obstetricians, pediatricians,
family practition or members of specially selected societies. The
recommendations were oriented very heavily toward the treatment of disease,
high risk care, crisis intervention and treating the already present problems
at the end of pregnancy in the perinatal® period. In no place does it really
talk about prevention, although it avows prevention. Nothing in the guidé-
lines spells out any kind of a program for prevention or toward intervention
in early pregnancy. There is rather heavy reliance on statistically identi-
fied risk factors, matemal age, and the need for newbom care, but not
about education for childbirth, cownseling, instructing parents in their
roles, or anything else that might dearease the nuwers of hidgh risk.
deliverids. Thus, the recommendations did not gonstitute a preventive
document, despite the strong awowa] of prevention. :



equipped service. But, in fact, it has not worked out this way. Only in
rare and exceptional instances have these goals of closing down delivery
gervices which are inadequate and whose personnel are inexpert, been

’ accomplished. Foonomic and ego problems of physicians have prevented this
from being done, despite the fact that maternity wnits traditionally lose
roriey, that there is a falling birth rate and that the many highly trained
obstdtricians are not being utilized properly in tiny wnits. Obstetricians
are in compefition with family practitioners and even, in same areas, with
midvise for delivery of. normal babiesa. :

Perhaps the major reason why cbstetrical regionalization has not been
sucvessful is illustrated by the case of a very good, competent obstetrician
in a small commnity, who has a women with a particularly severe problem
‘and who feels that a wniversity hospital would be a better place for her
care. This physician, who has spent many years in training and practice
and knows the family is very concerned. He calls the hospital to refer
her, but the first person to meet this women at the hospital is an intem,
who frequently takes charge of the care and may exercise judgments that
oould be detrimental. This has happened in enough cases that practicing
obstetricians, anxious to have the best of care for their patients and - -
rank led the apparent disregard of their recommendations, have becore v
very of referrals, to the point of rejecting regionalization altogether.
Our academic institutdons, charaed with .the responsihility to train physi-
ciang in specialties, sometjmes fail to train these physicians to recodnize
that certain priority patients require more competence than an intem A
possesses. . " L

N A

Although it is important to ackowledge the positive aspects of regionaliza-
tion of perinatal care and to recodnize clearly that there has been a marked
lowering in mortality and mobidity, ne less, perhaps the nost construct-
ive aspect of this discu8sion would to point out the excesses, the pro-

blems, and the areas that still require changing, and in.which education to
physicians and consumers alike remains important. * o '
The report from the President'!s Committee on Mental Retardation says "The

. possible causes of mental retardation from disorders of the brain are many,
but divide principally into two groups: those with genetic origins and
those inwlving insult to the fetus." The report then does not go-an to .
define what these insults to the fetus are. Specifically; it does not talk
about doctor-insults to fetus. Insults. do not occur magically or at random.
For example, drugs are given to wamen in labor or during pregnancy, despite
knowledge that,virtually everything given the mother crosses into the fetus
and that there is an incredible sensitivity of fetal gissws to almost any
drug. T : i oy .

We recently have begun to apprecfate that drugs may irthibit, to some &xtent,
the process of synaptogenesis, wherein the complexity®of the brain is .
developed, inwolving arowth of axons and dendrites with some 700 billion
inter-connections. Diethylstilbersterol is still being aiven during preg-
nancy,. despite the fact that it is a carcinogencic whofle effécts are-latent

{
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and do not became visible for perhaps 20 years. Thalidomide, which
produces malformations was given to pregnant women in the past. Corti-
ocosteroids are now being given to hasten acceleration of the babies' lungs.
Here is a situation where an cbstetrician may feel that it is perfectly all
right to delivery a baby who is prelm‘t‘\xre if the dangers of hyaline menbrane
disease to not exist, not understanding that being premature is the sinqgle
greatest factor leading to perinatal morbidity. Oxygen continues to be
used, frequently wnfettered, and retrolental fibroplasia thrives in many
centers throughout the country. Wwhen we decide arbitrarily that premature
infants are not growing fast emough, all mamer of intravenous compounds
are fed them, such as fat emulsions and amino acid mixtures whose effects
we simply do not know. We do know that amino acid mixtures may produce
blood levels of tyrosine and phenylalanine that may be higher than is seen
in the pathologic conditions associated with mental retardation, tyrosinosis
and phenylketonuria.

In the 1940's, it was decided withat cow's milk by virtue of the higher
content of protein, was better than breast milk for prematures. Subse-
quently, this was followed by "breast milk simulators” and modified cow's .
milk and human milk was totally different. This inwolved differences in
amino acids and produced prolonced, high lewels of amino acids now thought
td be toxic to the deweloping brain. We still see interventions in preg-
nancies where a physician, for his or the mother's cmvenience, decides to
bring a baby into the world. The marked increase in Caesarean section has
led, and will continue to lead to the birth of more prematures. This,
again, is a matter in which, while we see significant gains on the one hand,
we also see enormous problems being developed on the other hand, at an
almost equal pace. ’ :

Perhaps the most important problem is the evaluation of therapies. Fifty
new therapies may come down the pike in a given decade, but wnder our
current priorities, where we d not have adequate follow-up studies, not a
single one will be evaluated properly, and by the next decade, 50 new
therapies will emerge. The major part of, this problem is the lack of re-
sponsibility by public agencies which should insist that good follow-up

" studies on new therapies be done. Today, good follow-up studies are very
few and very far between. Studies are published that follow 100 babies )
and even fewer, and these become the basis in the literature for pronowmce-*
ments Or prognoses. They may even have been followed from a previous decade
or two, and will have little or no meaning relative to therapies being
given today. ,None of these studies that have been published previously are
adequate enough to guide us in any profound way. In order for us to wder-
stand the significance of what our therapies are doing, we desperately need
ongoing studies and continuing intake to involve 3,000 to 4,000 babies over
a period of ten to fifteen year<. :

Fxceedingly distressing to me has been our lack of candor in this field,
where, although one may talk at length about chromosomal and hereditary
genetic defects as causative factors in mental retardation, these causes -

-

o
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are miniscule when. compared to the rest of perinat}zﬂ* Ao
for over 90 per oent of non-hereditary mental retardatitdn, brain damage,
cerebral palsy,behavioral disorders, hyperkinesigiy epil'epsy*ml munications
disorders. As the old, often quoted Sutton's Law goes, when#4dilly ton

was asked why he rabbed banks, he responded by saying, "Becahse that's where
the mmey is." So it is with the field of mental reta n. 'The peri-
natal field is where the money is. When conduct and mibagement of patients

in the perinatal area are optimized, then we can anticipate a drop in mental
retardation, behavior disorders, brain damage, cerebral*palsy, epilepsy,
commmnications disorders - greater than with any othg:f%preventive measure.

The crux of perinatal problems ig,@h two major charges. One of them is the
identification and prevention of prematurity amd the other is the identifi-
cation and prevention of asphyxia.. Weré these two oonditions to disappear,
perinatal morbidity would be nggligible. We already have discussed the fact |
that the incidence of prematurity, instead of being lowered, is going wp.
This is, in some measure, due to the increased incidence of Caesarean :
sections, although Caesarean section to prevent the development of asphyxia
or other trauma to a baby is an important advance. '

There are several major points in dealing with asphyx&a. On the one hand,
an increase in Caesarean sections because of possible asphyxia has resulted
from the many new fetal monitors being bought and used by commnity
hospitals where persons frequentdy make interpretations although they do
not really understand what these traces mean. Virtually every drop in fetal
heart rate (late decelerations) may stimulate a Caesarean section whether
truly warranted or not. If a seckion is warranted, owing to fetal distress,
there will be a late deceleration heart rate pattemn with loss of beat-to-
beat variability and a low pH sample from the fetal scalp. Today, sections
are done for heart rate drop alone, despite a retum to normal when the
ocontractions ceases. ki '

The current management of distressed labor deserves a re-elamination.
Currently, hospitals take great comfort and pride in the fact that a "crash"
Caesarean section can be done in 20-30 minutes. In fact, this is nore
likely to be 40-60 minutes or more. All during this time, the fetus ocon-
tinues to suffer -the hypoxic stress.- Although the American llege of
Obstetricians and Gynecologist .optimistically talks about ifs goal of 8
minute sections, the mechanics of doing the sectidns effectively preclude
this. The problem of a baby continuing to hawve intermittent asphyxia,
hypoxia and even anoxia for an hour while awaiting the Caesarean section to
get underway or to be finished poses one of the most important ones that
continues to feed the pool of babies who are brain damaged. What we need
urgently and specifically is the means of inhibiting labor immediately so
that the fetus can be oxygenated, whereupon the Caesarean section on the
mother can be done comfortable. There is little or no evidence at this
time in the United States that this goal of oxygenating the fetus exists
or that the technique is even béing considered. Where some anesthetic
agent (e.g., Malathane) should be used or some betamimetic agent, as used
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worldwide (except in the United States) to inhibit labor, this must be-
come a significant national goal if we are to eliminate a major cause of
brain damage and mental retardation.

I.do not want to end this pessimi\stically, for actually I do not feel
pessimistic. I havwe chosen to be vigorously blunt and out-spoken in a
seeming denunciation of current practices because I feel this tone is
necessary to bring to the attention of authorities that a massive amount

of work still needs to be done in the entire perinatal medicine area. I
must, however, end this on an optimistic note in saying that, at least the
~care of the newborn infant is getting better and will continue to get better.
Our pressing needs, as mentioned, include good follow-up studies. There
mist be encouragement of more newrophysiological evaluations of babies,
especially premature infants, while in nurseries. -

Most importantly, perhaps, it is time to begin to worry about premature
infant "husbandry." By this, we.mean the elimination of undersirable

stimuli to infants in the nurseries, to be replaced by the provision of
neaningful stimuli. In other words, we must recognize that the growing

brain of.the premature infant needs proper stimulation to develop normally.
Our task is to study the premature and establish what these needs are.  Our °
current practice of taking the baby out of the wamm, snug environment pre-
maturely where the fetus gets oonstant vestibular, somesthetic and auditory
stimuli in darkness and replacing these with 24-hour daylight, putting the
baby on a hard mattress with essentially no meaningful stimulation, and
exposing it to 24 hours a day of very high lewvels of white noise, does not
seem compatible with the needs of the developing brain. The amomnt of
over-sfimulation may be injurious, but we d not have urgently needed
follow-wp figures to make this judgment with any degree of confidence.

)

It is my hope that this report, as part of the recammendation of the PCMR -
may helo the public focus on this source of mental retardation and brain

. damage which outstrips, by far, all the other causes conbined. My hope is
that, once attention is directed properly to these problems, allocation of
public health funds and the provision of priorities to this area, ultimately
oould result in billions of dollars in savings to the American pyblic through
a decreased necessity for special schooling, institutionalization and drug
manacement, as well as to avert the uncountable billions in human tragedy.

N
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Workshop Recommendations (

REOGIONALIZATION OF PERINATAL CARE (

Group leader: Iouis Gluck, M._l‘)« , ,

Recorder ' : Rudolph Hormuth

We spend much time trying to extend the three-tiered regionalized s

into a local area. Half of the prematurity problems come from pove -
areas, where there is a lack of prenatal care. If somehow, the system can:
be expanded and extended into these areas, we ocould npore readily detect |
high risk pregnancies, as well as provide access for those women into the
system which ultimately will have impact on the reduction of prvanat\irity
and morbidity in those areas. g

. We considered what had happened to the matemal and infant care projects

' which were established years ago by HEW and which had been taken over by
the states at the conclusion of the grant funding. Howewer, as far as we
ocould tell, at the moment, where they still existed, these were not related
particularly to the system that we were discussing.

"We were also concerned with the fact that the thnee-tiered system ultimately
is related to the very sophisticated wniversity setting at the tertiary
level, and that this settina permeates down to the affiliated secondary -

and primary lewvel hospitals. What really is needed are owtreach programs

to the target poverty areas that largely produce the primary problem -
prematurity. We need to think of ways to utilize 'midwives as outreach .
workers who ocould provide access to the target population, particularly in
the poverty areas and to provide access for them to the system so that we
can be in a better position to affect a reduction in prematurity. We oould

then channel the problem infants up through the Bystem tertiary care
where needed. Primarily we.were in the process of xp]n problems we
saw in the system and gaps in the system rather than being able, in the

short time available to us, to come up with specifio- ‘recommendations. One
of the purposes of the outreach work was to try to affect some change in
lifestyle. w

Centers providing perinatal care are classifiéd in one of thnae catggories:‘
.

1. Primary care hospital: A hospital having 1000 or fewer deliver-
ies per year. This hospital might do Caesarean sections. - The primary care
center would stabilize the infant and disd'xame him or refer him to another
center.

2.- Secondary care hospital: A hospital ‘having between 1000 and
2500 deliveries per year. The physician in charge could be any practltlon—
_er with interest and experience in taking care of newboms. Preferably, he
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should be a qualified/certified neonatologist, but th}é is not required.

/ 3 'mrtiary care hospital: A very sophisticated center which has
the equipment and personnel with the expertise to care for critically i1l
.infants and tiny prematures. One or more certified neonatologists are on
the staff.
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Yihdve absorption of lead from the environment may cause neurological
\‘7’ alterations,' mental retaniation, and, in extreme cases, death in children.

-

.Due to the insidious nature of lead intoxication in children, it is ﬁécessa'ry
to detect an excessive body burden of lead before clinical signs and symptoms
become apparent, at which time irreparable damage may have already occurred.

In 1969, the city of New York tested about 2,700 children fo. d poisoning,’ .
and in 1970, a growp of concerned citizens put enowh press the .city -
*that the Bureau of lead Poisoning Control was established. " a result of
this, 85,000 children were screened. This was the bedginning of massive
screening for lead poisoning in New York City. The results in 1971 showed
about 2,000 children who had blpod lead lewels greatkr than 60, which at
that time, was considered to be' an nsafe level. We now knowthat thid%is
the level at which the incidence of sevefe neurological complications and
even death start to occur. The main problem with the program was the metl\od
of screening, which Was done by testing the lead cantent of the children's
blood. This test was expensive, and often inaccurate, dwe to day-By-day
" variability and:the ease of contamination of. the blood sanples from wiqui-
- tous environmental lead:during collection.: Recently, it has been possible
to demonstrate that it may be nore medically significant and cost-effective
to detect children at risk by testing for the earliest biochemical evidence
of mndwe effects of lead (elevation of free erythrocyte protogorphyrin) .
Measurements of free erythrocyte protoporphyrin can presently be done -
rapidly, ‘economically and accurately, using only a drop of blood, collected
by finger puncture. The blood may be spotted on a piece of filter paper
for mailing to a central laboratory; alternatively, the result may be .
obtained instantly with a portable instnment, so that cinfirmatéry diagnosis

4

.and medical attention can be obtained without delay.

Large-scale surveys of urban children have demonstrated that the level of
free erythrocyte prétoporphyrin is a much more effective indicator of .
adverse effects than the lead content of the blood. An additiopal advantage
of using this.test for large-scale screening of children is that it also
detects iron-deficiency anemia, a commwon problem in early childhood. This
method of screening has been employed by the.Bureau of Iead Poisoning

»  Oontrol of the city of New York to test more than one half million children

. in the past few vears, and it was adopted by the Center for Disease Control
y ~ in"1975 as the best choice for natiom-wide screening for wdwe lead aborp-

- tion. This technical advance make it possible to screen every child at .
risk in this couitry with a much greater degree of cost-effectiveness, (‘L‘}
'sensigvity and accuracy. It is of interest that the level of blood lead ji‘

oconsidered acceptableiby the Surgeon General as recently as 1970, is no

. longer considered safe. We now classify as "children at risk" those child-
ren who have a blood.lead level as low as 30 micrograms.per hundred ml of
blood when they have some evidence of metabolic interference in hemosynthe-+
sis as measured by, erythrocyte protoporphyrin. '
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Screening for lead poisoning is not the only way by which preventign of wndue
lead absorption in young.children can be achieved. - A much more effective
control will be achieved if lead, the source of the intoxication if eliminated
from the environment?! A significant number of severe cases of lead poisoning
“in children may be directly attributed to ingestion of lead-containing paint
present in older homes. However, it has recentiaigbecome more evident that
this is not the pnly mechanism by which children*absorb excessive amounts of
lead, and that the ingestion of lead-containing paint-is additive to the
extremely high background of lead in the environment. Children get a certain
amount of lead because they breathe, as we all do, but they breathe faster
than we do and at a lower level. Bnother thing people tend to forget is that
. - children hawe ‘a normal hand-to-mouth activity. They suck their thumbs and
the dust which is all around, gets into their mouths. If that dust ooptains
lead, the children get lead. Mownting evidence indicates that a significant
source of lead in children is from lead-containing dust inside, as well as
) outside the home. The inmportance of the ingestion of lead-ocontaining dust
' in children has been directly shown by studies of children of lead ¥actory
_ workers, for wlom the only source of lead was the dust brought into the home
' on the parents' clothing. Similar studies have also slown the importance
of lead oontained in the dust of homes of children living in urban areas.
The source of lead in dust for urban children is not just lead-pontaining
paint. A significant amount of lead derives from environmental¥ contamina-
tion,  primarily from the huge amount of lead emitted by automobile exhausts.
In a study of the snow in the glaciers in Greenland, lead concentrations
were measured from the year.800 BC by drilling to different depths within -
the glaciers and measuring the lead. The study.showed the level of 1_e§'d
started increasing as the world started industrializing. At one point, it
jumped dramatically. The year in which this large increase in environmental
lead took place was 1923 - the _yea'r lead was introdyced as an additive to
gasoline. In 1975, 150 thousand tons of lead went into our air from gaso-
line, and you must remember that it takes 100 milligrams of lead to kill a
child. The only reason we are still alive is that we do not absorb a good
deal of this lead, but our children do.

i

- Additional sources of lead can be- identified in the environméntal lead in-
gested with the diet. 1In addition, cans oontain a lot of lead, which can -
leach out into food, ‘depsite the fact that it is technically feasible to
make cans which do not ocontain lead. L .

Lead is an element which has no function in the human body. It has récently
been shown that the content of lead :in the blood of populations living in
"primitive" conditions is negligible This was deronstrated in 1975 by a
. grotp of geneticists from Ann Arbor, Michigan, who were doing studies anong’

me s of a tribe at the sources of ‘the Orinoco River in Venezuela far away -
froo®anything that we would call &ivilization, and they made the very sur-
prising observation that these individuals had blood lead levels which were
almost undetectable. e have recently had similar observations made in the

~ mountains of Nepal. In comtrast, among populations living in Western civil-

, ization, there is a progressive increase in the blood lead content from
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rural to subwrban to urban dwellers, with the latter having the highest blood
lead content. This evidence indicatos that any lead in_the human body results
from man-made environmental pollution. '
. . %
Tt has been shown that evidence of biochemical damage caused by lead occurs
at hitherto unsuspected low levels of exposwte. An increase of free
erythrocyte protoporphyrin reflects lead interference with mitrochondrial
function, ang is an expression of general damage to all cells of the body.
Elevations of free erythrocyte protoporphyrin can be denonstrated, in fact, .
in children when the blood lead exceeds 15 ug/dl, a level wntil now, consid-
ered t0 be quite safe and well below the national average blood lead lewel.
These data indicate that excessive intake of lead by urban children is much
nore widespread and biologically significant than previously suspected.
4 : . o

In 1970, the same grouwp of people in New York City who has asked that children
be scregned for lead poisoning, exerted enough’ political ‘pressure that the
- city passed an ¢rdinahce which limited the amount of lead present in gaso-

line. Between 1970 and 1976 in New York City, aporoximately 600,000 children
were studied and it was found that the biood lead level of these children i
decreased progressively, and there was a decrease.-by-severat—fotdt-in -the- '
number of children with clinical lead intoxication. ,

s

~Thus, the recent knowledge indicates that it may be possible_ to minimize
and even conpletely eradicate lead poisoning in children by a conbination
of: -

a. legislative efforts to reduce or \oonpletely eliminate lead
from the air, the food and the home, amd

“

b. by an appropriate program of screcglq -and detection aimed at
identifying those chilttreh who are primarily- reatest. risk..

L)
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Workshop Recommendations

A MODEL PROGRAM FOR LEAD SCREENING

Group Leader: Sergio Piomelli, M.D.

Recorder ¢ Mary Etta Lane

i

1. This Summit conference should issue a statement reflecting
that lead poisoning is presently a completely preventable cause of men—
tal retardation, not unique to the urban ghetto, but rather in existence
in all areas. / '

2. Funding for lead poisoning prevention should be increased to,
at least, the present level of congressional authorization,

iy

3. Recognition should be given to evidence of multiple sources of

lead such as gasoline, paint, canned foods, etc.

4. The EPA standards should be enforced, as presently stated, re-
lating to all forms of lead.

5. Legislation should be developed to monitor the control of lead

_utilization in cans containing food for both infants and adults.

Al

6. Efforts should alsp be made to lower the lead content in both
interior and exterior paint.’

7. Periodic screening (at least annually and more frequently in
high risk communities) should be available and accessible for all chil-
dren between the ages of 1“8nd 6 years.

. 8. Pilot regional laboratory facilities should be developed and
equipped to handle large volumes of filter paper blood samples of pox-
phyrin. These facilities should demonstrate the economic benefits for
primary.screening and be available and accessible to all communities in
both rural and urban settings. The data of these facilities should be
utilized to exemplify the broadness of the problem and evidence of lead
poisonming across geographic and socio-economic lines.

9. Aggressivé action should be taken to effectively eradicate lead

-poisoning .in institutions for the mentally retarded. Also, special re-

spéngibility should be assumed for the appropriate following action by
the' Sumiiit's sponsoring agencies and organizations. N

10.° In order tg generate the necéssary subpdrt toward adequately
addressing and correcting the problem of lead poisoning, a massive
public education campaign should .be developed to heighten the awareness
of the general public that lead poisoning is a universal problem.

/ | : =
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11. Lead poisoning screening programs must have a mechanism for

appropriate follow-up in terms of medical treatment and environmental
correction, g

12. The Lead-Based Paint Act should be retitled to read, Lead
Poisoning Prevention Act.




Discussion

LFAD SCREENING

. There was a question from the group as to whether there is lead in the tubes
for tooth paste. Dr. Piomelli said he thought not. He explained that lead
is contained in the solder of cans, such as fruit juioce cans and that the -
lead of the solder can leach out into the fruit juice. He emphasized that
the industry can make cans that are not soldered, but so far, has not done
it.

Marry #tta Lane was asked to report on the 5-year program on lead poisoning
in Illinois. She reported that one of the significant things they found

when they started lead: screening in oooperation with the T1linois Health
Department and the ARC, was that there was a surprisingly large anmount of
lead in rural commmities. They had not dealt exclusively with urban ghettos,
but had started in rural commnities, where they found a simificant amount
of lead. N

R Mention was made of the cbservations of a person at Yale explaining the
special wulnerability of children to airbom lead. In her model, she showed
that there is an inverse gradient from the growmnd up, and the increase in
lead close to the qmmd is a geometric function, not a linear function.

The volume of air used by the infant, the child and the older child, is also

a geometric function of height. With ‘the oconbination of these two, the

extreme vulnerability of the toddker in comparison with the adult is under-
/D standable. ° . o :

< Dr. ;'Riénelli felt that to be important, but in his opinion, even more
' L 1npa<%gnt is the ingestion of dust. He brought out the fact that there

; areelear-cut data on ¢hildren who are living in far-away, remote commmi-

"ties where the main industry is a smelting plant and the children had lead

poisoning caused by the dust that the parents brought home on their clothina.

" It was noted by another participant .that a high "percentage of children of

. workers in battery factories have high blood lead lewvels, although the
parents claim that they change their clothes and take showers before leaving
the plant. It has still not been determined how the children are exposed.
The paint in the homes has been checked and it is lead-free.

‘Dr. Guthrie said that the Canadian Association for Mental Retardation, the
NARC and the AAMD must all ‘publicize ‘and work on the problem of lead poison-.
ing among persons in insgitutions. ‘This is still happening all over the
hited States and ‘Canada.
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BACKGROUND

Medical science in she 20th century has-developed potent, safe vaccines to
prevent the common ocontagious childhood diseases that frequently cause sérious *
neurologic damage, mental’'retardation, and even death. Paralytic polio and
smallpox are familiar examples of. catastrophic diseases virtually eliminated

by these nodem vaccines. Equally effective vaccines are available fof measles,
mmps, pertussis (whooping cough), rubella and tetanus, but utiliz'qtim

varies widely. As a result of failure to adequately immnize, serious out-
breaks of these preventable diseases continue. )

Measles, or rubeola, is a vivid example. Before live vaccines became avail-
able in 1963, this comwon childhood disease occurred at an annual rate of
four million cases in the United States. This led to 4,000 cases of encepha-
litis, 1,300 cases of mental retardation, and 400 deaths.l Prior to measles
inmnization in Oreaon, the average annual rate was 8,700 cases of measles
per year, causing 29 retarded children. From 1964 to 1974, 87,000 cases would
have been expected in Oregon, ‘a small state of two million people. Only
10,295 cases occurred, presumahly due to increasing use of the vaccine
licgnsed in 1963. By 1974, the nuwber of casgs reported had declined to only
23.“ Table I summarizes this experience 'in t&rms of reduced morbidity and
rmortality along with projected savings. ' .. -
Table II presents similar figures on a ten-yeai“ national scale for rubeola.
Here 23,707,000 cases per averted, 2,400 lives sawed, and 7,900 cases of
mental retardation averted with tYe projected net benefits .for the period
estimated as 1.3 billion dollars. .

German measles, or rubella, is a camon childhood illness. Although char-
acterized as mild with a brief nondescript rash, r#bella can cause mental

" retardation, deafness, blindness,and other serious handicaps when it infects -
the unborm baby, as in the congenital rubella syndrome. Congenital rubella
occurs in many babies whose nothers had the disease during the first half

of their pregnancy. Rubella varies in frequency and usually occurs in epi- ==

demics every six to ten years. In the worst epidemic in the Unjted’ States- - -
in 1963-64, 20,000 to 30,000 children were bom with congenital rubella.

Figure 1 shows the declining incidence since an effective live vaccine was
introduced in. 1968. The vaccine probably prevented an epidemic which was
expected in the early sewenties. Oregon was projected to have. had more thaq
12,000 cases of rubella with about 150 babies bom with congenital rubella.

In contrast, there was actually an average of 280 reported cases for 1970 to
1974 as compared to an average of about 1,000 cases per year from 1966 to

1970. These 280 cases resulted in only one or two cases of congenital rubella.
Table III summarizes these cost benefits. ' -

THE PROBLEMS

Preventable common childhood contagious diseases, especially feasles, rubella

and whooping coudh, are still otcurring and causing major neurologic disease,
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‘mental retardation, and even death. Yet a vaccine for each of these had been
available for nine years or more. Obviously, the major concem is apathy
and igno§ance on the public, including physicians, about the need for irmmuni-

. zations.”? After several years of no large-scale outbreaks of any of the pre-
ventable diseases, the population has .followed AT€ familiar “"out-of-sight,
out-of-mind" -pattem of behavior. If we are to eliminate these illnesses
and their severe complications, we must rekindle public concem and, where
appropriate, -legislate to assure our children the protection so vitally
needed. Most states have immmnization laws and regulations, but these have

generally ‘not been mtbr(xed

Oregon prides itself in bemg a more progressive state, a leader, but in
1974, Oregon immmnizations paralleled other areas of the Uni States. Same
conties reported 30-34% of children inadequately immnized.® These figures
are similar to other areas of the lhited States, e ially among preschoolers.
They reflect, not only oore-city and- rural );estri ed health services, but
also the patients of private pediatricians.’ With sypport of the Oregon °
Adgsociation for Retarded Citizens .(OARC), an Oregon -law was passed in 1974
requiring immnization for entry into school. Yet in June of 1976, 20-28%-
of first graderg in seweral counties still were unimmnized for rubella and
20-25% for DPT. As a result, Oregon had 366 cases of measles the first 11
nonths in 1977, a dramatic increase from 23 cases four years ago. Other
- western states had similar outbreaks. Our peighboring state of Califomia,
which has a population of 20 milllgn had almost 10, 000 cases in 1977 witha
the expected deaths and handlcaps -
New problems are arising with rebella. Priior to the use of the vaccine,
most adults (90-95%) had had the disease and were immmne. As a result of
- ' the present vaccinaticn programs, we have dreated a population of young
" adults who were not exposed tq the disease, but were also not vaccinated.
The arowp were adolesoents at that time when we were not immnizing teenagers.
This has resulted in significant populations of young women of childbearing
age who are susceptible to the disease. Outbreaks in closed populations,
such as campuses, are occurring and can cause odthcenital rubella. In 1974,
300 students had rubella on the Oregon State Uhiversity campus.? In Wisconsin
in October and November, 1977, 45 cases of rubella were diagnosed at '
‘Marguette thiversity. % from the Marquette population report 20-25% of
pstudents are susceptible. Other campuses have had similar outbreaks. - ;
‘The Oreg)n Assooiation for Retarded. Qitizens (OARC) has responded to these
continued problems with new efforts’ legislation. First, in 1977, they
modified the school  immnization 1avhso that 1t is now enforceable and more’
acceptable. to school adrmnlstrators.'i‘i OARC ant introduced legislation to
try to protect pregnant women in tl’ie future by requiring them to have.pre-
marital blood tests for rubella suSgeptlblllty as well as Rh typing and a
blood test for syphillis. Final action was not taken on this legislation
and it will be reintroduced at the n¥égt session. OARC also strongly supports
prenatal screenlnq for susceptlblllty in order to allow for immnization of
susceptible women: in-the imediate post-partum period.' Additional public
education to_erisure accéptance and follow-up immnizations will be needed if
thlS is #o be effective. - :

4
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SUMMARY AND RE(I]VMINDED ACTTION

Our goal is to reduce the incidence of mental retardatim and related develop—
mental disabilities by erradicating all preventable childood infectious di-
seases through effective immnization programs for DPT, measles, rubella and
polio. To reach this goal, we propose the following objectives:

D et ial AR ~ )
: 1

Increase public awareness and concem for immnzations for women
of childhearing age through the news media.

2. Increase private and public health professionals' oconcems for
inmnizations.

3. Increase immmization of school age children to the 95% lewvel by
enforcing inmmnization requirements for school attendance.

4. PRequire lmmmizatrons for children attending day care, nurseries,
and preschools.

5. Assure adequate funding for immnization programs to be provided
by primary health care facilities, publ ic and prlvate, including EPSDT and
headstart programs.

. N
6. Require adequate surveillance of-immunization levels as a part
of federally funded state immnization programs.

7. Tmmnization teams to carry out mass immmization ¢linics in areas
’ with low levels of immmnity and in cases of disease outbreaks.

8. Adult women of childbearing age should be protected from rubella by:

é. Family planning clinics to conduct blood tests and pmv1de
immmnizations when women arc not immmne.

b. Premarital blood tests and immmizations when not immune
(with appropriate precautions to avoid pregnancy for two
to three nmonths after vaccinatiq_n) -

T _ c. Prenatal blood tests and immnization after delivery for
~ women not immne.

d. College entrance blood tests and 1nmmlzatmn of susceptible
women (with appropriate prtcautions to awoid pregnancy for
two to three months after vaccination).
{
9. I‘ederal programs should provide "no fault", flnanmal 11ab111ty pro-
tectlm for adverse reactlcns to waccines.

y n

-~

10. TImmunize all mvaccmated girls at junior high school level.’

. -
s L
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TABLE T
PROJECTED COSTS, BENEFITS AND SAVINGS - f

MEASIES VACCINATION PROGRAM

OREGON 1965-1974 o ’
EXPECTED OBSERVED  PROBABLE
OCCURRENCE OCCURRENCE NUMBER
WITHOUT WITH OF
VACCINATION “ VACCINATION CASES
MORBIDITY AND MORTALITY PROGRAM PROGRAM PREVENTED
Nunber of Cases 87,323 10,295 77,028
Nunber of Deaths 8 2 6
Patients Hogpitalized
with Encephalitis /87 « 10 77
Mentally Retarded ; 29 11 .
Other Patients Hospitalized 432 51 381
, WITHOUT WLTH
PROJECTED QOSTS AND SAVINGS PROBLEM VACCINATION  BENEFITS
Physician Services . $ 430,615 $ .51,475  $ 385,140
Hospital $ervices: _
Encephalitis Cases 114,318 13,140 100,178
Other Cases 238,680 28,178 210,502
Lifetime Care for
Mentally Ret?rded 5,075,000 1,925,000 3,150,000 -
: 35,864,613 $2,017,793 $3,845,820
TOTAL SAVINGS... . . . . +$3,845,820
QOST OF VACCINE . 474,702
NET SAVINGS . . $3,371,118
; »3,371,118
- =157-"
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TABLE IT )
| ESTIMATED BENEFITS OF 10 YEARS OF MEASLES IMMUNIZATIONS
. .
\ IN THE UNITED STATES
TYPE OF SAVINGS NUMBER
Cases Averted 23,707,000
Lives Saved 2,400
r
N Cases of Retardation Averted ) 7,900
Additipnal Years of Normal and Productive Life by :
Preventing Premature Death and Retardation 709,000
School Days Saved 78,000,000
P-hysician_ Visits Saved 12,182,000
Hospital Days Saved 1,352,000
PROJECTED NET BENEFITS $1,300,000,000
\
7



TABLE III \.

PROJECTED COSTS, BENEFITS AND SAVINGS RUBELIA VACINNE PROGRAM

(Based on Expected 1970-1973 Epidemic Producing 150 Children °
w1th Cbngenital Rubella)

I

OREGON L \ ;

3 1970-1974
1.  Surgical costs if 308 of the 150 congenital rubella birth
\ have cardiac' defects ($2,400/case - ) $ 103,000 :
2. Medical and educational services to age 20 if 50% would
have hearing defects ($6, 000/case $ 4,500,000
3. Surgical costs and special training to age 20 if 20%
require eye surgery for cataracts and/or spe¢ial
training .($7, OOO/case) $ 2,100,000
4. If 20% require lifetime care (estimated at '
$175,000/case) ! $ 5,250,000
TOTAL QOST $11,953,000°
RUBKLIA VACCINE COST | $ 350,000
ESTIMATED ‘NE'I‘ SAVINGS ) $11,603,000
. N\
7 4
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v 'FIGURE 1

RUBELLA - (Reported Cases per 100,000 Population byLYear,
- United States) 1966-76, Annual Summary for 1976, Center
for Disease Control, M.M.W.R.
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Workshop Recamendations

-

IMMUNTZATTIONS
7 , ' WHA’I‘ CAN BE DONE TO IMPROVE THEIR US[‘

N . _ .
Growp Leader: J. Albert Browder, M.D. _ -

Recorder :  Theodore D. Tjossem 8

] -~
‘)'d‘ . '. “ - ° ! . .
_ Goal: To reduce the incidence of mental retardation by eradicating all .
. preventable childwod infectious diseases through- effective immuniza-
N . . tion pmgrans f*or oPT, measles v(mcludlng rubella) ‘and polio.

’ - s L
. Y ' - e N ‘éx .
. . : ’ A . .
- ®0bjectives o ., o
M;ﬁj ) .

. 1. mcreaj:\ );\Jblla awareness -ané ooncern for immmnization for women
-~ . ... of chlld bear:mg aqe,, o _ DR

1]
* I

. -2, Increase private and publlc health professmnals ooncems for

-

- Aimmnizations. i
. @‘ ’ 3. Increas’e' immnization of school age ,children to the. 95% level by
Lo enforc;mq urmml,zatlon requlrements for school attendanOe
.-’\‘ R N
. : ' .4. Rsaqulre ;ummlzatlons for ch;ldren attendmg day care penters,

IR

nurseries and preschq)ols

o I 5. Assure adéquate fmdlng for 1mfun1zat1cn programs to to prov1ded by
", primary health ‘care "@cilltles, pdollc and prwate, incloding EPSDT and Head—

Start programs. ) . N

6. Require adequate surveillance of. mmmlzatlon 1evels as part of

fedérally funded state irmumizatign programs.
]

7. Immnlzatlon teams to carry out mass liLn'(m.nlzat’Lon clinics in areas
with 1ow lewels of mmm1ty and m cdsds of disease outbreaks: .

8. Adult women of chlld bearmg aqe should be protected fiom rubella by »

a. Farm.ly planning c11‘nlcs cnnductmg b],ood t%ts w1th :anmlza-—
tions for woren not immme. -- . ~

*7 L

1 T W.w o

S ST Premrltal blood tests and nmm,lzatlons when ‘not immne ; (with

i . appropriate precautlons to amld pregnancy) .
. i A .. R
¢ ~*. . c. Prenatal blood tests angd* nmnnlzatlon after dellvery if not ‘
llme, ) v . v
F ) . * ) )— ! 7 |
S To-162- . _ T
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j/j ‘bllege entrance blood tests and immnizations of susceptible
o~ mmen (with appropriate pmcaut.ion to avoid pregnancy) .

t
9. Federal programs should pmvide "no fault" financial habﬂlty pro-
tection for adverse reactions to vaccines. o '
10. Rubella 1nmm12atlons for all- mpnotected 7th grace qtudénts.
1 AN
4 A
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Discussion

_ , " IMMUNEZATIONS
: t WHAT CAN BE' DONE TO IMPROVE THEIR USE

(OMMENT: I would -like to ‘suggest that if immmizations are given at pre- .
schools, day care center and nurseries, as stated in your reconmendations,
that these immmization programs be expanded so that parents of ‘children
not actually in the school program could be encouraged to participate in the
immnization program, where perhaps the immnizations could be provided at
cost. 'lhesJ ocould be public clinics for people who just dom't have the
roney to go pediatricians. -

DR. BROWDER: We attempted to cover that in item number 5, which said,
"pssure adequate funding for immnization programs to be provided by primary
health care facilities, public and private, inclwuding EPSDT and Headstart

programs. "

.~ ‘ A ) L A



Workshop Reoommdations

IMMUNIZATIONS
WHAT CAN BE DONE 10 IMPROVE THEIR USE

Comments by Theodore Tjossem, Ph.D.
. '.
During the discussion of these moaumdatims, we became mvolved with the

nequiretmts for enforcement of immnizations, and this touched off a& concem
of mine.. T havwe been asked to speak in greater depth about it. bt

I want to call your attention torﬁe fact that, in“a great part of our con-
cem, as expressed at this confererice, we have been dealing with, what is
essentially, lifestyle problems. It Qems to me that the nedical orientation
of this meeting has suggested that primary prevention is only possible through
biomedical and medical endeavors. . But I would suggest to jou that a great
part of what w& are concermed about has to do wi‘t)g the primary prevention

that beglné‘ at the behavioral level.

There is the matter of .Jow birthweight infants and our need for regional
intensive, its. The second one is teenage pregnancy - very closely
mMmh I would submit that the prablem of low birthweight
and prematurlty in the lthited States is one which is a ocomsequence of 1ife-

" style .in a certain minority population. If the minority contribution to the
morbidity and mortality statistics were removed, our morbidity and mortality
figures would compare favorable with those of any other country in the world.
But we hawve pald very little attention to the factors within our, Society that
contribute to-the lifestyles that make for teenage pregnancy and%to those
societal factors that make the minority populations far more vulrerable.

To my mind, this is an area where prlmary preventlon really can beqln by
* -changing those condltlons

In the field of nutritlon, it is the minority populatlon that is vulnerable.
"This applies to immnizations and to the problem of the fetal aloohol
- syndrame, as well.
: !
You have, in your remarks, placed heavy reliance won health education as a
means for accompllshlng may of your goals. I submit that you should really
carefully study the gffectiveness of health education in the United States
before placing-so mich religpce in this area. My review over the past year
has suggested that health education_is not a sinaularly effectiwe device. . It
is effective only in conditions of total saturation and where anxiety is a.
notivating force for compliance. The totality of our effort should not go
without making reference out of this conference, to the importance of inters
ceding where llfesty’le and enmmnxﬁental factors are, major oontributors.
~ -
When you take a look at the broken windows of schools~-— schools with qraffltl
~written all over them, where the children are fearful, and where oftentimes
saulted and abusefl, .you are asking an awful lot of health .

- . l Q, : _ -
. 3 _ ¢
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. education in such institutions, particularly when 208 of our adult population
today is functionally illiterate. How then, are you going to acconplish your
health education goals? The reason I am saying these things is because the

« matter of making the gschools the enforocer of immnizations points the inger
at the school as the shaping force, sometimes against the cultural baxi;’mmd

.

of experience of minority pupils. . -

I would like to suggest that, in our future planning,.we give some attention ~
to the developments in Brookline and injCanbridge where health and education
have merged to*p de services to families during the first five years of
life. Increasing®y I.have become rore aware of the potential that exists in
these proorams. Would it mot be something that we oould be offering today -
) . where you could have primary health care of the public health variety ocon— °
~ oerned with issues such as immnizations, etc., provide observation of child -
developrent, and provide outreach -guidance for families, such as are being .
provided by Canbridge and Brookline, so that families begin to look at schools
as a supportive network of services? Thus the school sould be a place where
we ocould quickly pick wp problems that oould be referred to private practi-
ioners, hopefully until they were corrected. If our schools, which are the
nost readily accessible qf any of our societal services, had adequate, well .
_trained staff teo provide these firstline serviees, I would think they ocould -
be a tremendous,conplement to our efforts to prevent mental retardation. If,
out of this kind of endeawor, we were able to keep girls in school and keep
them happy so that they had alternatives in life other than pregnancy, we
“ would ¢ a long distange toward eradicating teenage predmancy .
T meet one of the major problems that has been identified with mental retarda-
tian - that of low mateM@pl education, why could not the school be providing
- education to the mothér with her firstboin so that that child would be helped
by educational expexiences, to reach school age developmental ly somd and in
. gaod health? And out of that -educational experience, a nother's successive -
children oould benefit by that kind of endeavor. I seems to .be that imagina-
" tive planning should go into our thinking even though it may be down the road
and sone distance in the future, but there are these opportunities that now
exists! I would think that medels like Brookline and Canbridge might be
expanded at the office of Pro¥ram Development and Inndvat ion that is now :
established, and the Office of Education might be given - some help and stimr
lation to develop some of these kinds of programs and to have some of our
federal and state planners begin to consider how we can start to modify our
. social environments and lifestylesrof our people se that one day, Canada
# . and the United States will both be giving our pgrulations alternatives to
that kind of endeavor. , :
<7 DR. GUTHRIE: May I support what Dr. Tjossem has said by mentioning what two
; Canadian cities have done. The school .board in Vancouver, just two rnonths
ago, organized and sponsored a symposium on’ perinatal care, and in Montreal,
\the sctiool board has taken real interest in ino'o;;,ijratinc_'j"‘~idéas_ in genetics
- agd regroduction in the high school program as af outgrowth of the basis.
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LAVERDIA - FOACH: T would Like 4o thenk Dr. Tjossem for his very swbstantive
conment#, and to indicate. to thoSe of you who hate had similar concerns, that

+ 'the spnsors of this Summit recognize that there aye many owerlaps when you )

look at cauges of mantal retardation. It is not always clear, when you look -
at etiology, how to separate the environmntal from the bicmedical . caudes. -
We beliewe, however, that the nost effective strategies for preventiim rela- -
tive to biomedigal caises differ in so many instances from appropriate - '
techniques Yor prewehting envircnmental causes. So, while.recognizing the.
overlaps, we wanted to keep this primarily biomedical ih nature. W months..
ago, we met in Norfolk, Virginia, concentrating primarily op environmental .
strategies for preventing mental rétardation. Several persons in that
audlenoe articulated almost exactly Dr. Tjossem's concems. "
limited to environmental," they said. "Uhderstand.that there a
medical contributants that owerlap." We do uxderstand this. |
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MATERNAL ALOOHOLISM AND FETAL ABNORMALITIES

by

.
\-

Kenheth Tyons Jones, M.D.
School of Medicine
thiversity of Califomia at San Diego
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A pattern of altered growth and morphogenesis, referred to as the "Fetal
Alcthol Syndrome,"l has now been reported in over 200 children, all of |
whom were bom to severe chraiic alooholic women who, continued to drink heaw-
ily throughout their pregnancy. . '

Since the initial discrimination of this disorder, historical evidence has
been brought to kight indicating that an association between maternal aloo- -
holism aid serious probldhs in the offspring is not a new observation. ’
Evidence is even available from classical Greek and Roman mythology suggest-
ing that matemal alcoholism at the time of oconception can lead to serious
problems in fetal development. This 1A +n an ancient Carthaginian ritual
forbidding the drinking of wine by the bridal cowle on Bheir wedding night
in order that defective children might not be conceived. ’

In 1834, a select ¢ddmmittee of the British House of Commons was established
to’ investigate drunkenness, prior to the establishment in that same year

of an Alcoholic Licensure Act. Evidence presented to that committee indicated
that infants bom to alooholic nothers sometimes had a "starved, shriweled,
and imperfect look,"3 L :

K

In 1900, Sullivan investigated female aloo at the Liverpopl Prison.4
He was able to document an increased frequgncy Of early fetal death and

“‘early infant nortality in their offspring. | Other Yinvestigators have found
increasgd frequency of prematurity, and dedreased weéight of sSurviving chil-
dren born to chronic almholic mothers. ~

Animal experiments relative to the effects of nol on early morphogenesis
have led to variable results. However, recent experiments by Chemoff have
demonstrated ethanol-induced dysmorphogenesis ih mice whickrexhibited both

a dose-response effect and strain differences i susceptibility, indicating
that chronic maternal alooholism is embryolethal ahd teratogenic in mice.>

The principle features of the fetal alocohdl syndrame are sm_m'ﬁm“izéd iri_ Table 1.

The prenatal growth deficiency-has been more severe with regards to birth
length than birth weight. This is in dixect contrasts te mogt studies of
generalized matemal wndemutrition, in which the newborn infants are wmder-
weight for their length. '

The immutable nature of the prenatal effect on growth rate is_\.-_d&ﬁ"lsﬁt.:lrated'
by the consistency and severity of the postnatal growkh defigiency’ In the
patients who could be followed after e year of ageyMnes¥¥gyowth rate
was 65 percent of normal, while the average rate- Qﬁ@ﬂéight Athiwds only 38
percent of normal, despite excellent foster care placement .and édequateﬁ-:;-‘ggf-r
caloric intake. - o ' S

Intelligence quotients ranged from below, 50 to 83, with ®h .average I.Q. of
63. . N T .

&
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With regard to the microcephaly, in the majority of cases head circumference -
was below the third percentile not only for chronologic age, but for heidht
age as well. . : :
The joint anomalies were variable, and consisted of congenital hip disleca-
tion; inability to completely extend the élbows; camptodactyle of the '
fingers; clinoddctyly of the toes; and ‘:lnabil'ity to completely flex the b
metacarpal-phalangeal joints.’ . -

Altered palmar crease patteriis were vaniable, and consisted of the following:
rudirentary palmar creeses, ‘aberrant alignment of palmat creases, or a-single

upper palmar crease.

cardiac anomalies consisted of ventricular septal defects, atrial septal ,
defects and patent ductus arteriosus. e ‘ C o, .
Anomalies of the external genitalia oonsisted .of hypoplastic labla majora
and in one patient a septated vagina. . T

Fine motor dysfunction was manifest by‘a weak grasp in some patients, poor
eye-hand coordination in others, and by tremilousness in the newbom period.:

Two childrgn with the Fetal Alcohol Syndrome, have had serious problems with y
neonatal respiratory adaptatiost.  One had difficulty with the initiation of ’
respirations, and was noted in the delivgry room to hawg, "aloohol on his
breath.” The other had multiple apneic episodes, culminating in death at
five days of age. The findings in the brain noted at the autopsy of that
,‘ child are of special pertinence. There weke extensive developmental anomalies
\  *  which resulted primarily from aberrations of neuronal migration, 'and thereby

in multiple heterotopias throughout'the leptomeninges and cerebral mantle,

as well as the subependymal regions. . .

Some of the finctional and structural abnormalities in this syndrame, such
as microcephaly, development delay and fine motor dysfunction may all Be
secondarily related to the type of maloriemtation of the brain observed in
sthis patient. Even the joint ahomalies oould well be related to neurologic
impairtent-of the fetus, including diminished movement in gtero, resultin

-

from this type of malorientation of brain structure. _ o

An association between chronic maternal alcoholism and serious prablems in
fe:ta'l" development is now clear. However, a nuber of practical issues . .now
face us, i.e., the incidence of the Fetal Aloohol Syndrome in the offspring
of chronic alooholic-women who continue to drink heavily throughout pregnancy
and the incidence of fetal problems arising from moderate or: low levels of
U maternal alcohol consumptipn: "With respect to the former a study was wnder:
. taken in 1974, the purpose of which was to set forth the incidence and nature
' "of ptoblems of morphogenesis and, function in the offsprihg-of a growp of
' women who were ascertained purely by the history of chronic aloohplism.G o
The total sample of 23 was drawn from the Collaborative Perinatal Project of




the National Institute of Neurologic Disease and Stroke. This has been a

~ prospective study of 55,000 pregnant wamen and their offspring, followed up
to seven years postnatally in 12 medical centers.’ Two non-alooholic obntrol
women were matched for socio-economic growp, matemal education, race,
matemal age, parity, marital status,” and institution where the mother and
child were followed. The results of that study suggest the overwhelming
magnitude of the handicapping problems that maternal alcoholism can impose
on the developing fetus. Four of the 23 offspring of women Who drank heavily
prior-to and durino pregnancy died prior to me week of age, a perinatal
rortality of 17 percent, as opposed to 2 percent for . the control growp.

' 15

The nost fnequemk problem noted in the surviving children of women who drank
prior to and during pregnancy was deficient intellectnal verformance at 7
years of 3ge, manifest by an 1.Q. of 79 or below, occurring in 44 percent of
the children, as opposed to 9 percent of their matched controls. With re-
spect to prenatal growth deficiency, a greater percent of infants born to-
alcoholic mothers were below the third percentile for head circ¢umference,
length, and weight than their matched controls. In addition, structural
anomalies such as short palpebral fissures, ptosis and strabismus, as.
as joint anomalies and cardiac mummurs all occurred nore fraquently in
fants bom to alooholic mothers than oontrols. -

! Relative to the incidence of the ’Fetal Alcohol Syndrare, 6 of the 19 surviv-
ing childipn bom to chronically alcoholic women (32 percent) had enough

was so affected.

“In order to study the question of fetal hazards arising from noderate or low
levels of matemal alcohol consumption, a study has recently been published
on the offspring of non-alooholic women who drank moderately during their
prec_t;nar'lcy.‘7 The results of that study indicate that if-average matermal
alcohol congdmption is less than one ounce of absolute aloohol per day, the
.apparent risk for abnormalities is low. .In the range of 1 to 2 ounces of
absolute aloohol per day, the risk may approach 10%. . Among the women who
drank an average of 2 or nore ownces of ethanol daily, 19% had ‘infant:s who
were considered abnormal. ' ) .

-

: -
) Further studies are now clearly indicated, relative to the effects on the
offspring of "binge drinking" during early pregnancy.-- ' In.addition, nore
basic studies must be performed relative to the specific cause and possible
prevention of this tragic disorde‘r.. - -
¢ - " . '
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Table 1: ABNORMALTTIES FOUND IN 50% OR MORE OF CHILDREN WITH THE FETAL

ALCOHOL SYNDROME

PERFORMANCE

Prenatal Onset Growth pPeficiency

Postnatal Growth Deficiency

Mental Retardation
. . i
Fine Motor Dysfinction

Al

-

CRANIOFACTES
Microcephaly
shert Palpebral Fissunes

Maxillary Hypoplasia

LIMBS

Joint Anomalies \

Altered Palmar Crease Pattem

-

OTHER

Cardiac Anomalie %

s N
ABNORMALITIES OCCURRING

CRANIOFACIES

Epicanthal Folds .
’,._Strabismfs

Ptosis of Eyelids

IN 10 TO 50% OF CNSES
/o

" eem



P A
OTHER
4 I’eétus Excavatum
Extemal Genital Anomalies
) N
Hemanaiomata
Far Anomalies
o, ABORNMALTTIES ‘FOUND IN LESS THAN 10% OF GASES
T . ~ . : ) . S
s CRANTOFACTES. .
Microphthalnos ’ ’
Cleft Palate
¥
0 OI‘HER_
/ _ "Small Nails
Hirsuitism
\ - ;
y
“‘Q
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o
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Workshop Recdmrendations o

MATERNAL ALCOHOLISM AND ‘FETAL ABNORMALITTES

Growp lLeader: Kenneth Lyons Jones, M.D. ~

”

Rocorder : -Lawrdia 1. Roach

g

Matemal alooholiem is one of the many biomedical contributants to mental
retardation which can clearly’be prevented through the application of appro- -
Priate strategies. We rcoommend that:

- 1. Relevant agencies, organizations and institutions authorized to
provide programs and services to teenage and adult females be used ad vehicles
through which information regarding the serious -onsequences of matermal
alcoholism is passed on to' tha target population, i.e. R

Alcoholics Anonynous

Family Planning Groups
' High Schools (for inclusion in health education packages)

YWCA's ’

Drug Qutrcach Proqgrams

.
~

»

2. Pwlic*%vareness campaigns be ‘initiated and closely monitored to
~ educate the gencral public regarding the consequences of matemal alocoholism.
Appropriate vehicles for heightening public awareness may include: )

_Youth ARC's
Printed handouts
'Ihe National Foundation

3. Physicians (obstctricians and gynocologists) be educated regarding
the most effectiwe ways to inquire of a pregnant .women specifics about her
drinking habits. ' P

~4. Representatives of organizations and agencies paxtic}pating in this
Sunmmit encourage such agencies to support) verbally and in writing, the
Food and Drug, Administration proposal to include on containers of alooholic
beverages, a waming citing the potential consequences. .

5. Mtivational studies based on operant onditioning be supported to *
determine which motivational factor(s) nost. effeotively disocourage maternal
alcoholism. . - ) , » ’

Example: . Innovative project for post-graduate fellow, using 5
: "~ financial reward. -

e



\
6. Persons affected or potentially affected by maternal alcoholism are NN

educated or presented with information about this condition by persons having
the same national origin. /\\ . - .
v ™~

. Fxample: Indians increase the mwareness levels of Indians; Blacks
- educate Blacks, etc. ' ‘ .

N\
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Down's syndrome is now the single most cammon form of severe mental retard-
ation. New approaches regarding the preventidn of this syndrome are
raising fundamental.issues for public health discussion today. * .
: .
In a study in 1960 in Middlesex, Englard, one-third of bthe total number ‘of
severely retarded individuals were classified as Down's syndrome (Goodman

~» and Tizard, 1962). This has occurred in spite of the fact that the
incidence of the birth of Down's syndrome infants has been declining over the
past half century because of the ph'ift in maternal -age to younger women in
many societies (Collman and Stoller, 1969) . For example, in New York City
in 1953, the estimated incidence rate of Down's syndrome births was 1.25
per thousand live births, while the estimate declined about 10% to 1.13
per thousand in 1967 (Stein and Susser, 1971). Recent, estimates by the
Epidemiology Divisian of the Public Hedlth Service ip Atlanta have suggest-
ed t'_rha;t the incidence is going down even’ further. .

. )
However, in spite of this ;s‘pift, orevalence has incfeased markedly over
the past fifty years. Using the Middlesex, fngland study as an example,

’ the prevalence of Down's syfidrome in 1925 at ages ten to fourteen was
about 0.3 per thousand children but in 1960, it had risen to 1.0 per
. thousand children. The rates are not fully comparable, but this is one
of the best camparison studies we have over a period of time (Lewis, EO,
1929) . Apparently the reason for this increase in prevalence is related
to the treatment of the patiehts. There is now a greater expectation for
. life in infants with Down's syndrome; whereas in 1929 lifefexpectancy
was nine years. It was twelve“years in 1947 and is certainly higher today.
Down's syndrame children are very susceptible to infectious) diseases but
ince the use of immunizations, antibiotics, etc. these diseases are no
onger fatal. Cardiac disease is also often now corrected by slrgery.
Thus, there is, in effect a larger number of these patients in spite of the
o fact that fewer are borm. - : - ) )

As is well known, the risk of bearing a Down's syndrome child rises
dramatically.with. increased maternal age. At maternal age of 16 to 19
years,. the incidence rate is estimated to be 0.43 per thousand live births. .
By 35 to 39 years of age, it has risen to 3.5 per thousand. At 40 to 44
years of age, it has risen to 9.93 per thousand, and at 45 years and over,.
the rate has soared up to 22 per thousand. This means that one out of

every 50 births to wamen past 45 years of age will result in a Down's
syndrome individual. It is interesting to note that the nunber of preg-
nancies among women over 35 has decreased in the past decade. The wide-
spread use of -contraception is probably the most significant reason for

this reduction. It should be pointed out, however, that it has been
estimated that 80 percent of 'the conceptions with trisomy 21 terminate in.
spontaneous abortion and only '20 percent ape live born (\Lili’enfeld, 1969) .

: . a7s-- 19p




The translocation’ form of Down's syndrome, which is inherited, conceivably
could be detected and prevented by mass screening of, parents; however only
-half of the parents who have a translocation Down's éyndnome child evidence
the double chromosome. . )

’ .
el

Since the advent of amniocentesis, the prevention of Down's syndfome has
entered a new historical phase. Just for review, amiocentesis is a
relatively minor, out-patient p ure in which the obstetrician with-
draws 10-20 ml. of amniotic fluid using local anesthetic during the 14th
week of gestation. - The fluid specimen is then sent to a specialized
laboratory for culture fixation and microscopic examination so that the
fetal karyotype can be determined.’ The technidue is currently at a level
of safety and efficiency that would allow its use on a mass scale. It is
clear that many parents, especially those in the high risk categories, for
instance mothers. forty years, of age and older, might choose to have an
abortion if they were carrying a fetus with trisomy 21 rather than let the
pregnancy come to term. Though it is- possible to detect medically the
presence of a Down's syndrome fetug, final decision on interrupting
pregnancy is an individual matter in which personal religious, moral and
ethical factors are involved.

At present, amniocentesis is a ratﬁé random procedure devending on the
obstetrician and the pregnant woman who requests the possibility of _
selective abortion. To have a total or major impact on the problem of the
number of patients with Down's syndrome would require a mass prenatal
kdiagms’tic program directed tgward all high-risk pregnant women.

A cost-benefit analysis was made of the economic benefit resulting from
terminating pregnancies effected with Down's syndrome. This analysis
indicated that the potential economic benefit would be greater than the
cost of the program for women forty years of age and older. It probab%x
) . would be about equal to costs for those between the ages of 35 and 40.
However, it was estimated that for women below 35 years of age, the cost
. of the program would be greater than the savings (Haggard and Carter, 1976) .

The use of amniocentesis, followed 3y selective abortion for women
cvarrying trisomy 21 fetuses may, of course, be a traumatic procedure. Thus,
ideally, prevention of Down's syndrome, would be determined by its etiology
and measures taken to prevent the conception of such a child in the first

Dlace.
-

Although there are many intensive studies in the etiology of Don's syndrome
currently under way in the world, many of them stimulated by th# recent’

discovery that almost a. third of patients with trisomy 21 are of paternal N

rather than maternal origin, to date the cause has not been identifie®. )

Under: investigation are all forms ofiradiation, including cosmic ratiation, \)

viral etiologies (in particular the hepatitis virus), familial factors . | NV
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such «as the presence of autoimmne disease in families and studies of the
relationshipr of these errors in mitosis and meiosis to similar errors

that cause cancer. Howevpr, until the etiology of trisomy 21 is adequate.ly
detérmined, cnrrective measures cannot be institut@d. Until then the
prevent.lon of .Down's syndrome lies in the combination ofi gen€tic counsel-
ing and amniocentesis, but cannot be expected to be totally effective
becausc of the large number of Down s syndrome infants who are born to

women at the age of least risk.
) . A

In conclusion, the most important preventive neasuros toroduoe the inci-
dence of Down's syndrome are the following:

~N
1. Pmoonceptional study and -oounseliny, .i_.e.

a. Patients beyond age 35 to 40 and those others ]mown
togbe at high risk to be advised on high incidence
of Down's syndrone. i _

b. Uue of contraceptive measures to prevent pregnancy.

'/ 2. Birth Control - In selected couples, based on age and/or‘hlstory |
of genetic pxoblcms,!use of contraccptlves to prevent pregnancy. _

~

a. IUD's
b. Diaphragw/condom methods

c. Sterilizatibn ' )

‘3. Termination of pregnancy (abortion) based on armlotlc fluid
studies. This is the least desirgble and acceptable alternative in the

prevention of Down's syndrone.
» ) 1
L _ 4
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.,  Workshop Recommendations , B

b ]

DOWN'S SYNDROME. AND ITS POTENTIAL PRE}_IEI\FI‘I(N (
Group Leader: Robert Jordan, M.D. |
‘Recorder: Jeah Koch

The most practical way of preventing Down's syndrome at present is- through
,prenatal diagnosis, however this is a particularly sensitive subject,
therefore we recommend: ' -

- . \

1. A greater awareness among obstetricians of their role in inform-
ing their patients regarding the prevention of Down's syndrome and
other forms of mental retardation early in pregnancy.

2. TFor greater awareness of' the general public, publicizing the fact
that risks are greater during pregnancy for women over the age of 35,
Wand urging them to go to their obstetrician immediately in case of
pregnancy . '

3. Since some low—income women do not go to an obstetrician or seek
prenatal cgge, counseling of these women should be done regarding early
medical e in subsequent pregnancies at the time they are hospitalized
for the birth of a baby. : *

“ ~
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Piscussion T -
& -
.DOWN'S SYND}@MF AND ITS PO'I‘ENTIAL PREVENTION
v

MR. PAFFRATH: Thls is outside the medical province, but has anything
SK(S:h tic been developed to help alleviate the trauma that birth of

a child brings to parents, as well as the special care se child-
ren need? . I know that in sone s, parents have formed a gort of in-
formal fraternity or_group to heleach other furind the traumatic period.
Do you feel that is part of the con91derat10n, even though it is not
medica? . .
DR. GIANNINI: I think all.of us feel that that is part of the problem.
Parents have anxieties in the management of such a child, and they have .
guilt until they find thromh coungeling that they have* nothing to be
guilty about. We must be very sensgitive to many of those kinds of issues.
The parents must be handled in a very sensitive way. However, I find
Down's children very loveable and pleasant to be with and many families
find this to'be true. A family may go in one of two directions in caring’
for a Pown's syndrome child. OFten, when the whole family feels that the
Down's syndrame child is a special member, to be helped because of his
ocondition, he may become the pet. of the family and not develop to his
potential. On the other hand, in some fanulles, the Down's syndrame child
may be h;dden away, as he is thought to.be an enbarragsment. Other - -
children in the family may become very anxious@,mny problems are . :
created. A great deal of good counseling is important. Nothing is ever
static. 0ld problems may, or may not disappear and new problems may arise.
Yoy, really need an interdisciplinary, ocomprehensive approach to the problem’
so that the fam11yandtheDomssyndratemenbercanbebmught into the
entire pjicture at each level of development

DR. BOUIWELL: 1In Atlanta, we tried, with Emory University ang the obstet-
rics societies, to heighten the awareness of pnenatal diagnosis, primarily
for older women. The steps were to provide adequate’ laboratorv service
and then to educate physicians through individual hospital obstetrics-
gynooology rounds. What has occurred there has been quite enoouraging
Now 25% of womeri 40 years old and older in Atlanta are hav:mg amniocen-—
tesis in case of pregnancy. 1In the 35-39 age group, it is up to about °
15%. It is unfortunate that some women in these age groups, even after
they are informed that they are in a high risk cate®ory, still refuse

the test. Also, we have the fact that some 20% of women still do not go
to a doctor in time to be offered the test. But-I think raising this as
an issue and going after it where you can work hand-in-glove with the '
university and w1th the obstetrics society, you can make a substantlal
change. .
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Discussion

DOWN'S SQNDROME AND ITS POTENTIAL PREVENTION

(cont.) \
. ¥ : .
Comment : _T’he” approach of abortion to prevent Down's syndrome is not
something to which I would feel terribly committed. We ought to make a
clear distinction betwen those solutions that are proven and deserve
our commitment to the utmost, and at the same time, not make a stand of
commitment for solutions that we are not convinced of where the proof
is not in or where the solution that suggests itself is a drastic one.
or those things where we are not satisfied with present solutions, we should
- make’ a very strong plea to search for acceptable solutions and not loose
the thrust or the need for research for unknown solutions along with our
oozmuTnt to deal with those things with which we do know how to deal.

DR. TJOSSEM: ‘It seew® to me that there was an omuission in the recommenda~
tiohs on Down's' syndrome. I thought Dr. Giannini rxeferred to a need for
a search into the causes of non-disjunction, pointipg out that the ultimate
resolution of this problem lay in this kind of resdarch. I think we are on
the threshold of making'advantes in that area right now. .

DR. JORDAN: It helps me to think about prevention in two categories. One
is the use bf the knowledge we already have. The other category is
research; . wpat is most promising and could be the most productive and
what priorities shbuld be established there. I believe that we, in our
workshop on Down's syndrome, emphasized the first category, thinking that
was the.main thrust of.this meeting. "We were thinking more about what
.can be done‘with what is already known.. Pérhaps we should have also list-
ed sbme privrities, as to what woulll be most productive on the research
side of the ledger, and not confuse the two. ' ( ' !

. . J
DR. KOCH: Another thing the report should include in the p\revention of
Down's syndrome is the- fact that prenatal exposure to radiation is
probably a cause of this disorder. Our recommendations should include
" a recommendation for precautions against the exposure of . pregnant women
to X-rays or radiation in any form. , :
. Also, while the report stressed the need for women to seek medical care
early in pregnancy, and for genetic counseling, it did not emphasize
the importance of women having their babies during the prime child-bear-
ing years of 21 to 35. A concentrated campaign, publicizing the fact oA
that older mothers are much more at risk of producing Down's syndrone
children than younger ones, could be an effective method of redgging the
incidence of Down's syndrome. \
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Discussion , oL £
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DOWN'S SYNDROME AND ITS POTENTIAL PREVENTION ™
(cont.) ) ) M,

Lt
~ : » : A

We have had some discussion of the use of. amniocentesis and abortion to

prevent Down's syndrome. According to a prominent national survey, 70%
of the people in the United States favor free choice in the matter of "™,
abortion. We should .not allow a vocal minority to deny the rights of '

the majority to elect to have healthy children. While recommending contin-

uing research into the causes of Down's syndrome, this Summit should not
seek to deny women the option of exercising a technique that effectively
prevents the birth of children with this disorder. :

FE

S
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' CELEBRATION OF COMMITMENT B LR
;" LAVERDIA HOACH: - let's concentrate on what each of us is goiné todo in L,
.~ the next lﬁ m/éxfths‘, as an individual or as d& member of an organizgtion, .-
* ta implement fhe recermendations made at this Bumit. I know you cannot | o

<

’

say definitely what your organization is going to do,. but you cdn:say you s

will take to the board, the suggestions and recommendationg made by this o

group. - This is the kiud of- commitment we need,-and unlgss,we become. . - o

personally involved apd committed, nothing WI:I'l— happen. You are the SR

experts. Ybu were called to this Sumiit Because you have the. eypertise In,
this field. ... ' o : R R S

4
.

¥R. HORMUTH: .I think Laverdia's suggestion implies that,. in order to get
something done; we.must target some-specific areas. r% exatple, for the- -
regional AAMD: group in Dénver, there might be one sgecific area to be -
worked on during the next 18.yonths. - Perhaps 'n%r England, there’'will -
be a different priority.  There may be secomd ahd third steps or Qriorit;ies;.'< v
_in these different geographical areas. But unless we set¥priorities, we. -
will overwhelm everybody with the trxemendous needs. | SRR
. P B . L M - : .
Comment: . This is my concern.. We must select and-©hoose anong prierities,. i .~ .
and perhaps consciously postpone some priorities that are impaortant 'so that -
we can get some others done. We must be very careful about the choice-of — ° ;
pribrities we set. v S T . . -

t

The national organizations of which most~of us here are representatives,

should have a responsibility, in the sense of defining the problems, Or

defining what might be done; and send out a series of. working . guidelines P
as to hHow these problems might be approached.: [ dor‘t think the. national . - . ¥
groups should actgally assign what priority should be worked on by a . .. - -
given local gmuﬁ?ﬁ Each region or local greyp-gbviously has priorities 01‘? ';.: L
its own. Thus, different regions could work on different projects. The . -
national organizations might rank the priorities in terms of importance, but .-
what may be perceived as being important -in New England may not be impor- Ll
tant in the southwest. Xf you have a wide enough-portfolio, 'you could . v
ingure the widest participation by citizen groups across the country; <
recogriizing at.the same time, that you'have.to give them a fair- amount of:
initial guidance. ' . : . :

Comment: The GAO repdrt talks about 6 basic things that we can prevent

right now, such as ifiborn errors, lead poisoning, Rh disease, measles, etc.

There is this whole specturm. )'e must differentiate those things we'

can do something right pow and’we must commit ourselves to gettind.those ™ '
things done. At the same time, knowing those areas where there must be, .
basic research, we must support research, so that those disordérs which K
are not preSently preventable, will join the 1ist of disorders that are
preventable. . " - T

. .
. ' a
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~Conment We have discussed all these dlfferent areas Rh Adisease, neural

tube defedts, lead poisoning, etc. Can anyone venture a quess as to which
should be the first one to appxpach? .

DR.” GUMIRIT:: We must raise criteria which will help to establish the priori-

ties. In other words, the easiest things should cdme first. That would °

px;obably mean Rh dlsease and, preschool umnnlzations. _
MARY ETTA IANE: It is ObVlOlB that there are two ways to go. 'I‘here are
long-ranqge goals that we might say must be acoonplished in the next 3-5 years.
" There may be two or three priority areas, an.in my opinion, they should be

: ‘the most visible kinds of programs that would have an jmpact on the greatest

' nuber of people in the general population so that we are recognized as

'~ addressing the needs of society. Then we could follow up with samething that

has a su$cesstfactor linked to. it. For mstance, we selected the lead poison-

- ing project in Illinois because we could show results immediately. It cave

people satisfaction and they were willing to get involwed.. Thus,. we, as

organizations, will be recognized as addressing the needs of society and as

serving those needs directly. We would be, like the cancer society, Yecoaniz-

3,: T,Qed Qs being primarily interested in preventlon

. Conment Just a word' of caution about these priorities. I hesitate-a little
N bit about putting them in a specific numerical sequence because I would not -

: want -to have anyone pick out the first one or two and leave out some other
important ones. I think we shpuld aim to get a reasonable amownt of help on

- about four or five of the nost important ones because the importance of the
program may vary in different parts of the fowntry. For instance, Connecticut

“doesn't need any help on Rh disease, but s other gtate needs.a great deal
of help. But that state may not need so help on immnization or on
~. scre&ning. : . ' "

. Comment: As to the four or five prlorltl-é , .I think, before we leave tomorrow,
We'will have commitments and we could do. a better’ job if we try to say now
‘what we will work on intensively. '

P { .
DR GUTHRIE: It is important to qet pmfe551mals and parents to work to-
gether Once you get professional people 'who eam their living working on,

. and are decicated full time to the problems of mental retardation working
together with parents who have an.emptional commitment to it, then you can
approach the resources in a comunity and you can achieve your goal. I suggest
that that is one of the important reasons why the AAMD, as an organization
should hawe ‘its leadership in preventmn line 'up people represented here from
PCMR and NARC. ‘I think the way in which you reach the goal of prevention
depends a lot on how jyou can get the service-orientgd wluntary parent organ-
izations and the professionals in the AMMD (who are really probably just as
service-oriented as the parents) to work on the prablem. I have been aware
of the fact that in some parts of the Uhited States, the professionals and
cthe parents do work together more effectively than in others. 2nd I have

. beey impressed that in Canada, the professimnal and parent involvement is so .

' : o0

-187-




> - : . ‘ - .
conplete and works so well, that you hardly know who is the doctor and who-
is the parent. This is part of the reason why the Canadian Association for
the Mentally Retarded is so far dlong the road toward getting a ocommi tment
from its membership toward prevention. Dr. Roeher has told us that he thinks
in the 1980's, the main activity of the CAMR will be on prevention. They
will have most of their sefvice components accepted and supported. That is

. incredibly important to me. _ : . . e -

DR. FOEHER: The position we are coming to in our Canadian Association is
that we see ourselves as.a citizen movement. The tedfinical knowledge is
. . availAble to achieve a great deal if it can be-implemented. What is needed
. to implement this in a really effective way is a public climate that really .
suyports this)! Once you have the public climate, things fal?* into place. .
So we .see our role very much like that of the cancer society. When the
technical knowledge was there, the cancer organization was a very effective
public educator. When they got after breast cancer examination, they put
on a drive that upset the doctors and everybody. They really began to reach
out and this was effective. Our prevention committee has advised us to qo
this way, as well. They have gmne through all the discussion about what are
the four or five most important areas, and have decided that we must do ong
area well. If yqu do one thing at a time and do it well, that doesn't mean
that you aren' ing anythina about the others, but that you are really
focussing and concentrating on ane, to theé point where you make progress.
Their recommendation to our organization is that that one thing that a
citizen movement can do well at this point in time, is the immnization
issue. This is one of the things we are doing and to which we are committed.
I have talked to Fred Krause and Philip Roos about the possibility of doing
this.on a two-nation basis with massive input by the advertising councils
for two or three years, just as the cancer organization has done. Thus, we
. would pool our resources and do that job ‘very well. . :
% IAVERDIA ROACH: I had ho that, when we meet again in%lB or 24 months, we
"‘ _ would be able to show how, as individuals, we had accarplished certain com-
mitments. We have been talking about recommendations. Out of each prevention
conference and meeting for years, have come recommendations. This is supposed
to be a Summit. That inplies that this is supposed to be different from the
. other meetings at which recommendations are made. At this Sumit, we hawe
, d the expe\rts. What are you going to commit yourselves to do? “You are the .
K leaders: You have the greatest amownt of expertise. You should be the
- greatest catalysts. What are you going to do, either individually or as
representatives of the national organizations. ! ‘

DR.. ROEHER: I can commit myself to what-our organization has set as its'
policy, and that"ié that one of the thrusts is going to be massive/public
" education on immmnizations. The other thing I will try to do personally,
is to get more menbers of organizations to work together on this project.

Comment: T shall report on the recommendations of this Strmit at the pre-’
vention committee at The Canadian Association for the Mentally Retarded, and
will express my own suggestions as to priorities which might be wseful. We
N
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have two prevention committees. One is from the Saskatchewan Association

for the Mentally Retarded and the other is the Saskatchewan Goverrmment :
Cgmittee on Prevention. I will make difinte Suggestions for each particular
item where recolmendations would be most applicable to our province.” I shall, .
also pass this information on to those planning owr institute on prevention

of mental retaydation in the province, which will have educational content

to change the provincial attitude and lifestyle. Iay, as well as professional
educatjon in such basic issues as conpliance;with immnization laws will be -
offered. We have all the free facilities fo§ immnizations, and have the -
laws, but we have no compliance. I can immediately i(hntify weaknesses in’

our provincial structures, as far as screening is ed. There Bhould
be nore extensive screening for inbom errors. We have \PKU and hypothyroid -
screenlng, but no other nematal screening. We are lacking in lead

screening. No surveys have been done in Saskatchewan.” I think I should be

. able to organize a screening project there for lead level detection. People
there are somewhat aware of the fetal alcohol syndrome. and the recommendations
from this growp will be wery helpful to my plans for teaching within the
province about the dangers of matemal drinking during pxeanamz
DR. MCOONVILIE: T would like to say that, in my job as Health Planning
Consultant -to the Canadian Federal Government, I will pass back to the Health
Planning group there both the priorities of the CAMR and the 4ddentified areas
of interest expressed in this meeting. And I will act as a continuing con-
tact person with CAMR, partlcularly with the prevention comuittee. We have
identified particular areas in which the federal government may be speci-
fically helpful to the CAMR. This has to do with certain grants for certain
outreach programs. We can envisage a very actiwve interface.-

MR. HORMUTH: Aside from what I, personally will do because some of this is
already implied. in some of your recomendations, I know areas where the Health
Service Agency (HSA) has a responsibility. I will be requined in the next

. few nonths, to document costs and step-by-step development in some of these.
areas. I was interested in Dr. Roeher's commemnts about immunizations being
one of the primary focusses of his assodiation. As all of you know, there

is an immmization injtiative within the Department of HEW, since it is
recognized as 'a primary,need. I wonder whether one of the immediate tasks
which we can coordinate some of these activities on immmization, which are
being planned and carried out by various agencies within the department, and
in which some of the various groups represented here can be of great help. I
would think this is the kind of thing in which PCMR could take the lead in
coordinatina. They could meet with the components within HEW that are
strugaling with this irmnization issue and with people like Dr. Roeher and
others who are involved and who can make a contribution, and come up with
some kind of meaningful ooordinated proaram.

FRED KRAUSE I will comit ryself to do more coordination within the federal
departments of the government on an inter and intra basis. I will try to
activate that. That means that the National Institute of Child Health and °
Development (NICHD) and Maternal and Child Health (MCH), etc. will meet and
we will attempt to examine where our resources and commitments lie. There
has been, in the past, 4 very fine public information effort toward Down's
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syndrome done by NICHD, We will re-examine same of those avenues and see
what the possibilities are. That is ane example and I think we can do that.
Commmication is an area where we also have a commitment. Perhaps as fre- °
quently as thly, we should send out a newsletter on the new happenings -
and activit ip the prevention field. In that regard, possibly those
professionals hefre who are representing spacial interests such as nutrition,
lead testing or screening, ‘can channel to us what reports or activities are
occaurring that we can highlight and abstract. I think we can join the
Canadians in this effort to keep a flow of information, not only within our
states and provinces, but between our borders. I think, in the area of i
commnication, bere with this conference itself, we hope to do possibly four
or five different steps. One is a monograph on all the papers that were given
here. Seoond, a more popular edition of the report, in terms of recommenda-
tions. Third, Wingspread has been very helpful and cooperative in suggesting
that they would like to do an abstract on all the papers and take the responsi-
bility of providing, this as a mass mailing to the medical profession. Fourth,
we will oontinue some of the radio broadcasts and efforts in that commnica-
tional medium. So there are several different areas. I don't mean to inply
that these ghould be solely the responsibility of PCMR, but in ocooperation
with NARC and the actions that they put out and the AAMD journals, etc. And
we can try to push to the forefront, the newsbreaking areas of prevention.
I think we can-areatly aid an® assjst. Then, there is follow-through. We
are willing, if we can have the peration of the co-sponsoring groups, to
again try to hold follow-up meetings. I have talked with Dr. Giannini and I
am sure others would feel that this e shot does not do the job. We need
to follow through in 30 to 60 days, and maybé track some of the specific
areas that we will again set forth as some of the principle areas where we
can bring some real influence to bear, such as immnization programs. How
can be approach what steps need to be taken? If it is financial, the noney
can be collected. We are willing to be somewhat the catalyst to bring that
about, from our location in Washington, working with the ‘federal govermment,
as well as the liaison for which we are responsible in our executive order,
to work with all public and private voluntary organizations. I think these
are just a few comuitments for which we are willing to be responsible. We
. can put these in more detail in writing and circulate them to the organiza-
tions, as well as.to those members that are present here. We can‘'refine this
and organize it in a way so that we can look at the 12 month period of 1978,
and at our commitment and responsibility in ‘the area of prevention. Upon
that, I assume that, not only individuals, but organizations will designate
¢ areas where they are either going to be supportive or where they will take
the lead. From that, we might be able to have a more appropriate agenda this
ooming year. . - . o, - ‘

Comment: As nost of you know, in the NARC, we have been committed to the
area of prevention for a long time. Some years ago, we set wp a prevention
committee and we have a nurber of people here today who are members of that
committee, who are doing an outstanding job. Currently, a very significant
portion of our 5 year plan is devoted to the whole area of prevention.
Several important ojbectives have been achiewed in the last year. We put
together a slide show on prevention entitled, "Tonorrow's Child." We are




currently’ planning a national conference in 1978 which 38 going to focus on
known causes of mental retardation from which effective vention techniques
are now available. This effort is going to be finded by the Ihited Commercial
Travelers of America and the conference goal of preventing nental retardation
will be.facilitated by widely distributing the conference procecdings through
our Associations for Retarded Citizens to lpcal and state levels across the
contry. Let ne just touch en some of our ajor abjectives in the future,
First, we are going to cnduct tHat prevention conference. -Secondly, we plan
to encqurage increased federal financing for adequate and .on-going newborm
screaning and treatment progrags. Third, we jre qoing to stress the need for
state and local Associations for Retarded Citizens to strenghenh and expand
their prevention gfforts through programs of implementation and public educa-
tion. Of course, an equally important objective next yeqr is going to be
to wark cooperatively with the co-sponsors of this Summit meetina, in terws
of follow-through and implementation.. The coptinuing goal of our assoc:Lat:Lon,
let ne assure you, is prevention. We nqust achieve the prevention aoal that

. President Nixon set forth to reduce the incidence of mdnhtal retardation by .

v 50 percent by the end of the gentury.” We have the knowledge and the technol-
oqy to do this and I think if we put our heads together, we are qomq to do.
it. More specifically, the chairman of our prevention committee is aoing to
meet with several members of this groy and put together a game plan - a set
of reconmendations that our prevention committee ‘can then convey: back to the
senior officers of our association who are meeting in Chicago in mid January.
Subsequently, our executive committee is meeting at the end of January.. At
that point, these recommendations will come to the executive committee for

. whatever -appropriate action is necessary. ' :

DR. GUMHRIE: I will commit myself to educate the menbership of the AAMD, as
chaiman of the prevention comittee. For some time, we have been discussing
the idea of seweral of us carrving the kind of dialog that went on here, into
the regional lewvel - using the redgional framework of the AAMD and of the NARC -
and hopefully gettino same aid and encouracement from the personnel, in the
HEW regional offices, and aiming at state mobdel programs on prevention.
Hopefully, we can inwlwe state Developmental Disabilities Councils. 1In
California, Maine, Massachusetts and some other states, they are already
ﬁendmg some of their mmey on prevention. It won't happen overnight, but
least, during 1978 and 1979, through these kinds of workshops, we can
educate the membershlgb and hopefully draw together the ple who are already
interested. I have already found that there are more people interested than
T had thought. In.Mmtana, there was a workshop where they expected 40 people
and 80 people showed up. That is one step. I will do everythlncx I can, as
an individual, to see to what extent the AAMD, as an orcanization can become
inwlved in prevention. .My role, as chairman of thelr prevent ion oorrm:l,ttee
‘Will be to Speak more freely

I have one last thought for the Johnson Foundation. It wash't discussed

here, but I know you are interested in it because of the little booklets you -
have handed out. It is not a subject that these organizations are ready to
"tackle right now, but Denmark has been doing this for 30 years. It was
written up in 1962.in a book, "The Sexual Education of the Mature Mentally
Retarded Adult."” . It suggests .that the retarded individual have the opportwunity

-,
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for volintary sterilization, with inforfied consent. According to studies:
doné in Denmark and also in Minnesota,,if 50 percent of the mentally retarded
in the commmnity . reproduce, approximately 30 pdcent of their offsprings will
be mentally retarded.  Right now, many of these individuals are being moved
out. of institulions in the normalization wave that is going pn. They are
mving out into the community, and as they do this, this is going to be an
on-qoing problem.  Denmark and a few other countries are doina more than we
‘can in this area. This is something the Johnson Fowndatjon could think

about as a challenace - the sexual education of the npnta!ly retarded adult.

MR. PAFPRATI: That 1is truly a challenac. T would like to say that, for us
to have had this grow has been a pleasurc. Probably more ideas have been
cenerated out of these formal talks and private conversations than we will
know for quite a while. -For example, there will be the matter of reproduc-
ing the prO(‘C‘Odlnq'-‘, to a Wingspread Brief — something a physician can fold
and and put in his pocKet and read on a plane. BAnd they are doina a post-—
con ference press release now. We are grateful that you have taken the
trouble to cone and refresh us in what we ought to be doing.

Comment @ On behalf of the people here, we want to thank you and your staff
for. your kindness.  You have been superb.
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I. TINTRODUCTION .

First, may T eXPIEsSs a word of gratitude and appreciation to the President's
Mmmittee on Mental Retardation, the American Association on Mental Deficiency,
the Canadian-Association for the Mentally Retarded, the National Association
for Retarded Citizens' and the Johngon Foundation for making this oconferenee
possible.  Also to Laveria-Roach aoes our applausi,afor a job-well done in
organizing and staffing the confercnce. So much has been .said here in the
last two days that sumarization'is a task that is difficult. T trust that,

1 have included the ‘significant recommendatlions in this summary. -

IT. Prevention of Mental Retardation Is Pag of the Need for Improvement
in the Ovgrall Health Dé]_ivery System: - ’ . ’

The improvenent of the health delivery system is' dependent-in large measure,
won the state of the cconomy, rate of unemployment and general education of
the public. But that does not excuse inaction on our part. Improvement of
immmnization lewels and nutritional status, decrease in childhaod infections,
lcad exposure, etc. are all such critical problems that we cannot ignore them.
.we must use the technology we now have availablel to us. Along with child
health ‘is the special problem of adolescent health. The problem of teen-age
pregnancy demands priority fly the very magnitude of its dimension. Dr. Lowe.
provided statistics showing that this is now the biggest pediatric problem
faced by society today. In 1976, there were 1,500,000 pregnancies in women
less than 19 years of age. Of these 1,500,000 pregnancies, 600,000 went to
term, 600,000 spontaneously aborted and 300,000 were therapeutically aborted.
Statistics further show that second pregnancies in teen—agers stunt growth
of the affected adolescent and are accompanied by a 25 percent rate of pre-
maturity. Third pregnancies are accompanied by a 50 percent rate of-pre-
maturity. Surely this problem is of catastrophic importance. We urge the
Secretary's office in HEW to do more in this area. I recommend that the
President's Committee on Mental Retardation arranhge. a meeting with. the
Secretary of Health to talk about the results of this conference and include
this topic as one of oqur top priorities. : ‘\

The occurrence of mental retardation related to lack of immmization .is one
oF the causes which can be entirely eliminated by adequate immnization
prograns and education of the public regarding the importance of protecting
children from childhood diseases. At the present time, vaccines are not
always readily available to low income families, but ignorance, lack of
motivation and the way in which child health services are delivered appear
to be higger obstacles. The shabby record of this cowmtry in providing a
system to ensure adequate immunization programs is difficult to understand.
Tmmuni zation for dyphitheria, whooping cough, tetanus, polio, measles, German
measles and mutps should be routine for all children. School health per-
sannel should place major emphasis on immnizations, and must be given nore .
responsibility and support to more adequately carry out thorough programs.
Public education is desperately needed to encourage parents to be more
aggressive in obtaining immnizations for their children. A federal law:
should be passed 'requirin_(\g immnization prior to scdwol.attendance.

™
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ITI. The Relationship of Preventiow of Mental Retardation to the Need for ) -
Inprovement in Matemal apd” Child F.ealm‘yprogrmm:|
Some of the most effecti “rmeasares for prevention are sinply a part of over-
all matermal and child heéalth programs. It is a well established thesis
that good matemal health\ and prenatal care results in.-healthier babies and
that. among premature infants, the incidence of mental retardation is much

C hlgher ‘than in full term infants.. The prematurity rate of middle class women

is significantly lower than t of wonen from lower socio-economic classes.’
Pregaturity is largely a socio-economic problem related to poverty, ianorance,
teen—age pregnancy and pre-existing disease. Provision of sufficient pre-
natal care reduces the prematurity rate.

"~

Matermal and child health programs are not doing an adequate job with regard
to Rh problems. The Connecticut State Plan should be utilized in other
states. gtate laws are needed requiring Rh identification on all premarital
and prenatal blood specimens. Insurance benefits should include RhIG immni-
- zation in appropriate situations, including following abortians.

Regionalization of genetic services as an overall part of matermal and child
health programs needs greater support. ‘The provision of regional newbom
metabolic screening programs, anmiocentesis and alpha-fetoprotein determina- .
tions promise significant potential for prevention. The most urgent need is .
the initiation of newbom screening for hypothroidism. It is time for laws
mandating screening for this disorder for wyich we have adequate treatment
and follow-up care at the present time. If it tragic that public health
officials have not moved more quickly with implementation, in view of the
incidence of 1/5000 births. Hypothyroidism is easily treated and acoounts
for 1 percent of the mentally retarded in institutions. It is obvious that,
with regionalization and automated equipment, newbom screening for phenylke-
tonuria, hypothyroidisgs galactosemia, maple syrup urine disease and homo-
cystinuria will soom a routine procedure. Strong federal leadership
is needed for this. The Genetic Disease Act needs renewal so that a signi-
ficant federal framework for progress.is manifest.

The recent demonstration of the severe effects ypan the fetus by matermal
chronic alooholism is arsignificant contribution to our knowledge of pre-
vention. UWnhdouwtedly, the use of cigaretts and anticonvulsant drugs such
as dilantin in addition to alocohol are only a few of the environmental
hazards of which we are just becaming aware. Greater effort must be made

to altert the public to the importance of the pregnancy period and the
avoidance of all drugs during that time whenever possible. Along the same
line, if women were aware of the inportance of having children Quring the
peak reproductive years of 20-35, it would also make a significant contribu-
tion to prevention.’ It has been estimated that 70% of Down's syndrome births
ocour after the maternal age of 35 years.

In sufmary, maternal and child health prggrams have not been dggressively

implemented to achieve prevention. Conprehensive high risk maternity centers,
improve prenatal care and greater emphasis on prevention of teen—age pregnancy
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‘bv enhanced family plannina efforts are a]_l- needed. The conference partici-

pants deplored the recent witdrawal of federal fimding for abortions.

IV. Improvement in Nutritional Status of Mothers and Children

. \ ‘ ‘ _

Perhaps one of the most J'erortant societal changes which would reduce the
incidence of mental retardation is our attitude toward nutrition. Ruring
pregnancy, we are especially delinquent. In socialized medical systems such
as in the British Isles, nutritional supplements during preanancy have been
part and parcel of prenatal care for years. Yet, here in the United States,
very little emphasis has been placed upon inmproving prenatal careé in this
way. We have plentiful food stores, yet do not insure adequate maternal
nutrition. ‘There is no question that the Medicaid program should develop a
food supplement as part of .the prenatal care which is paid for by the federal
and state governnents.

Breast feequ of infants would improve neonatal survivabk, .and mothers should
be encouraged to nurse their babies. The advantages of breast feeding are
being documented more clearly than ever before. The discovery of Evcoli
antibodies, thyroid hormone and taurine in breast milk are significant new
findings. In addition, respiratory illness, diarrhea and allercies are less
common in breast fed babies than in’those fed by a formula. The evidence
supporting the need to kzgeast feed newboms is now overwhelming. N

V. Screening Procedures During the Prenatal Period

New knowledge has added to our ability to improve maternity care by utilizing
screening techniques. At present, most states require prenatal screening
for syphllis. We need to do rore. It is now possible to screen for maternal
phenylketonuria, matemal histidinemia, alpha-fetoprotein, Rh factor and
rubella. In this regard, these tests can all be done on one sample blood
spot on a filter paper obtained during the first prenatal visit and sent to
a central laboratory where they can be dme cheaply by automated procedures.
Maternal phenylketonuria invariably causes mental retardation in the off-
spring. It is thought that a low-phenylalanine diet might predent damage.
Matemal ‘histidinema is also probably associated with prehatal injury to the
fetus, but more evidence is needed to be certain that dietary therapy would
be effective. There are large studies in progress validating the need for,
alpha-fetoprotein s¢reening to identify spina bifida and anencephaly prior
to delivery. A national prodgram to determine the efficacy of this testing
is needed, as it appears to have a significant potential for prevention.

The presence of Rh negative status alerts the physician to the possibility
of Rh .incompatibility and the need for RhIG (Rh immmne globulln) administra-
tion after delivery. The absence of rubella antibodies in a prenatal speci-
men will alert the physician to the need for future rubella ‘irmmnization
after the pregnancy is over. These are all relatiwvely simple procedures
which should be done routlnely for good prenatal care during the first

pregnancy. y
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After delivery, newborn metabolic scréening would aid in further redugtion of
neonatal norbidity. As previously mentioned, reaionalization for nemborn
screening, as recomended by Dr. Robert Guthrie is a vital link in our efforts
to reduce mental retardation. Screening for PKU, hypothyroidism and aalactose-
mia should be done on blood collected at the time of discharae from the new-
born nursery. A follow-up blood test for PKU, honocystinuria, maple syrup
urinc disease and histidinemia should be performed on every baby between’ 3-6
weeks of age. In my opinion, -these three procedures (prenatal, newbom and

3-6 weeks postnatal - tests) would reduce the incidende of mental retardation

by about 5 percent. . : ,

Iy

VI. The' GN) Report on Prevention 1978

This is a valuable document, but inléss we can stir up action, its value may
lost. We nmust demand congressional hearings. T will contact my repre-
Sentative on the congressional subcomittee on Health to see what can be done.
I will also éontact ny ‘senator. FEach of you must do the same. T would hope
that each of our sponsoring acencies would approach key senators and ocongress-—

men urging similar action. GAD has agreed to moitor HEW response to the
report. T have asked Robert Cooke and Robert Guthrie to assist me in provid-
ing Mr. Dion with professional assistance in this endeavor.

VII. Dissemination of the Facts Reaarding Prevention to the General Public
and the Various Professions Involved

My recommendations on disseminating the information brought out in this
conference are two-fold: the proceedinas should be in two publications,
e for the general public and the other for the scientific commmity. The
/ proceedings should be developed in several ways. The scientific presenta-
tions should be adathered and edited by a professional to be published as a
book similar to.those published by the National Institute on Child Health
and Human Development so that we have a permanent record of this meeting
available for health professionals. We should have a publication by the
President's Committee on Mental Retardation in parphlet form, as well as
individual articles on each of the topics covered by this meeting. This
material should be sent fo public health officials of the indiwvidual states,
to appropriate national organizations and their state affiliates as well as
local chapters. Lastly, we should ask all of the sponsoring organizations
to urge other national organizations to explore ways they can assist us to
mount a national campaign on prevention to reach its zenith during the year
of the child in 1979. Organizations such as Uhited Cerebral Palsy Society,
the Gouncil for Exoeptional Childken, etc. should develop prevention commit-—
tees. Developrental disability councils nation-wide should participate
actively to dewlop individual state plans for action similar to what
Califomia has done. - " :
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VITI. Potential Danger of the Right to Life Movement a

The recent. coalescenc of the Right To Li fo\nmmmt into a national force of
significant proportions, T believe, s been a surprise to all of us. To
‘'some, this has been an uwelcome develOpment. If we do not meet this force
head-on, it could become g threat to the science of genetics, to amiocente-
sis programs, to sex education in public schools, and to our efforts to help
with the problem of tecn-age pregnancy, and it could seriously diminish our
effort to prevent mental retardation. T am suggesting that we confront this
force by linking up with other organizations such as'the National Orcaniza-
tion for Women, AMA, Planned Parenthood, Cofmunity Médicine, and abortion
rights organizatjons and public health officials working for the rights of
all women to opt for or against abortion of their own free will. We must
enphasize the importance of the protection of equal rights - the right of
the child ta be well bom and the right of the mother to have healthy child-
ren. At the same time, we must respect the fact that in a contry as diverse
as ours, there is room for difference of opinion, and for the greatest aood,
both forces should join hands to spur progress so that abortion will became
an wnnecessary solution. For that to occur, much tact and effort will be
needed.
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