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| . Offspring of Phenylketonuric Mothers

Offspring
PKU Remarks
Author Mothers Normal 5::_315‘11(%1 PKU
Jervis (1939) 1 2 - - -
Jervis (1954) 3 4 - 2 retarded
Dent (1957) 1 - 3 -
Parkington (1962) 1 1 - 2 retarded (PKU)
Denniston (1963) 1 - 5 -
Mabry et al. (1963) 3 = 7 -
Richards (1964) 1 - 3 -
Cofielt (1964) 1 - 2 -
Fisch et al. (1966) 1 - 1 1 both retarded
Perry (1966) 1 - — 1 retarded
Mabry et al. (1966) 3 - 10 -
Forbes et al. (1966) 1 - 3 -
de Menibus (1967) 2 — 10 1 all retarded
Stevenson (1967) 2 — 10 - 9 with congenital
malformations
Huntley and 2 both microcephaly, congenital
Stevenson (1969) heart defect
Allan (1968) 1 1 4 _ 4th child successfully treated
Blaskovies (1971) in utero
Williams (1968) 1 - 4 - 2 with congenital heart defects
Kakulas et al. (1968) 1 - 3 -
Frankenberg (1968) 3 - 8 -
Fisch et al. (1969) 1 - 6 - 4 with congenital
malformations
Yu (1970) 2 - 9 — 6 with malformations
3 with epilepsy
MacCready (1972) 4 2 6 -
Goldstein et al. (1973) 1 1 - -
Perry et al. (1973) 3 - 9 -
Pitt and Gooch 2 - 7 - 1 hiatus hernia
(present study) (1974) 1 congenital heart defect
41 11 112 7

(Pitt and Gooch 1974)

% 2 . Frequency of Spontaneous Abortion and Offspring Abnormalities from Untreated
Pregnancies of Women with Phenylketonuria or Hyperphenylalaninemia

Maternal Blood Phenylalanine
mg/dl

Normal
Complication 220 16—19 11-15 3—10 Population

Spontaneous Abortions 24% 30% 0 8% 15—-20% s«
n =297 n =66 n =33 n =48

Offspring Abnormalities *

Mental Retardation 92% 73% 22% 21% 5.0% e+
n =172 n =37 n =23 n =29

Microcephaly 73% 68% 35% 24% 4.8% 2o
n =138 n =44 n =23 n =21

Congenital Heart Disease 12% 15% 6% 0 0.8% t
n =225 n =46 n =33 n =44

Low Birth Weight T 1 40% 52% 56% 13% 9.6% »as
n =89 n =33 n=9 n =16

+ Offspring with PKU or hyperphenylalaninemia are excluded.

»* Shapire, S., Jones, E. W., Densen, P. M.: A life table of pregnancy termination and correlates of
fetal loss. Milbank Memorial Fund Quarterly, 1962; 40: 7—45.

+++ Perinatal Collaborative Study data supplied by Dr. Joseph S. Drage and colleagues.

1 Mitchell, S. C., Korones, S.B., Berendes, H. W.: Congenital heart disease in 56,109 birtl}s: incidence
and natural history. Circulation, 1971; 43: 323—332.

112500 g or less.
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M 3. Published studies on diet termination listed in order of publication date

Waisbren, Schnell and Levy
(J. Inher. Metab. Dis.
3 (1980) 149-153)

n Treatment

Intelligence test results

2a.

6a.

8a.

17.

18.

19.

Koff et al
Boston. 1979

Smith ef al.
London-Heidelberg, 1978

Smith et al.
London. 1977

Cabalska et al.
Warsaw, 1977

Brown and Warner
Madison-Buffalo, 1976

Holtzman et al.
Baltimore, 1975

Hanley and Linsao
Toronto, 1973

Hackney et al.
Toronto, 1968

Hudson and Haweroft
Liverpool, 1973

Fuller and Shuman
New York, 1971

Fuller and Shuman
New York, 1969

Frankenborg and
Coldstein, 1970

Johnson

lowa, 1969

Murphy
Dublin, 1969

McBean and Stephenson
Glasgow, 1968

O’Flynn
Chicago, 1967

Hudson
Liverpool, 1967

Hsia
Chicago, 1966

Solomons et al.
lowa." 1966

Langdell
San Francisco, 1965

Vandeman
Olympia, Washington,
1963

Horner et al.
Denver, 1962

30 Diet begun at 6 weeks. Stopped at 5 y

78 Two groups of early treated (< 4 months),
Two groups of late treated (> 4 months),
Diet stopped or relaxed at 8 y

49 Diet begun 0—5 y. Stopped at 8 y

37 Diet begun 3—6 weeks. Stopped at 2 y
4 months or 4 y 8 months

28 Diet begun 10 d—2 y. Madison group
stopped at 6 y. Buffalo group remained on
diet

14 Diet begun 4 weeks. Half stopped at 4 y.
balf stopped at 6 y

62 Diet begun 0—1 y. Stopped at about 5 y

14 Diet begun after 7 months. Stopped at
about 5 y

6 Four began diet < 7 weeks. Two began
> 15 months. All stopped before 7 y

43 Twenty began < 2 months. Twenty-three
began > 2 months. Stopped at various ages
before and after 6 y

Earlier description of study No.8 above

31 Eleven began diet < 3 months. Twenty began

diet > 3 months. Stopped at 4 y

21 Began at mean age of 32 months. Stopped
at mean age of 6 y

2 Began 2 weeks/7 weeks. Stopped 3 y/4 y

28 Eight began < 3 months. Twenty began
> 3 y. Nineteen stopped at 3—9 y

4 Began 11 d—28 months. Stopped at age 5 y
4 Began 8 d—14 months. Stopped at age 4 y
9 Four began = 2 months. Five began

> 2 months. Stopped at age 5 y
7 Began mean age 4 y. Stopped at 7 y
2 Began 16 months/6 y. Were 1 month on

and 1 month off diet for 4 months

2 Began 19 weeks/4 weeks. Stopped 3 y

2 Began = 7 weeks. Stopped 4 y

No significant loss. Slight downward trends

Significant IQ loss in two London groups
that stopped diet. Insignificant loss in two
Heidelberg groups that relaxed diet

Preliminary study to No.2 above. No
significant loss. but downward trend

Significant loss of IQ in chidren classified
as having classical PKU

Significant 1Q loss in Madison group that
stopped diet. (Most children in this study
had IQs less than 90 while on diet)

No significant IQ loss in either group. No
significant difference between the two groups

8% lost ten IQ points. 12% gained ten IQ
points. 80% stayed the same

Preliminary study to No. 6 above. No
significant loss of IQ in 12 cases. One gained
ten 1Q points. One lost ten IQ points

Five of six cases lost 8—31 IQ points

Sinificant loss in [Q

No significant IQ loss. Early treated showed
downward trend on and off diet

No significant 1Q loss

Steady downward trend in IQ scores.
Considered significant

Significant 1Q loss. Most had IQs below 70
while on diet

No significant IQ loss

Significant loss of IQ in one case

No significant [Q loss

Downward trend in five cases. Significant

increase in IQ in one case

Maintained IQ levels off diet, but did not
learn new skills during these periods

No significant [Q loss

No significant IQ loss
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® 5. APPENDIX 1

PROTOCOL FOR DIET MANAGEMENT OF MATERNAL PKU

Phyllis B. Acosta, Dr. P.H., R. D.
Associate Professor. Emory University School of Medicine. Atlanta. Georgia 30322

1. Establish Diet Prescription
A. Phenylalanine
1. 250 to 500 mg/dayl—3
a. After targeted blood phenylalanine level is attained, can prescribe based on

patient’s individual tolerance.

8. L-tyrosine Supplement4

Ajinomoto Co., Inc.

745 Fifth Ave.
New York, N.Y. 10022
(212) 688-8360
1. First Half of Gestation
a. 1.0 g tyrosine daily if patient’s phenylalanine tolerance is greater than 1000
mg daily.
b b. 1.5 g tyrosine daily if patient’s phenylalanine tolerance is 500 to 1000 mg
daily.
¢. 2.0 g tyrosine daily if patient's phenylalanine tolerance is less than 500
mg daily.
2. Second Half of Gestation
a. 2.0 g tyrosine daily if patient’s phenylalanine tolerance is greater than 1000
mg daily.
b.3.0 g tyrosine daily if patient’s phenylalanine tolerance is 500 to 1000 mg
daily.
¢. 4.0 g tyrosine daily if patient’s phenylalanine tolerance is less than 500 mg

daily.

C. Proteins

1. First Half of Gestation
a. 50 g daily.

2. Second Half of Gestation
b. 100 g daily.

— 83 —
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Energy -7

First Half of Gestation

a. Adequate to provide for appropriate weight gain.

b. Never less than 1800 Kcal daily.

Second Half of Gestation

a. Adequate to provide for appropriate weight gain. Remember / There is
always a normal variance from the mean.

b. Probably no less than 2000 Kcal daily. More may be required depending

on age and physical activity.

. Fill Diet Prescription
. Pheylalanine
. Use solid food from Serving Lists to fill phenylalanire prescription.

Phenylalanine Protein Energy

List (mg) (g) (Keal)
Bread/cereal 30 0.6 30
Fats 5 0.1 60
Fruits 15 0.6 60
Vegetables 15 0.5 20
Free Foods A8 5 0.1 50
B. L-tyrosine
1. Make a suspension of L-tyrosine in water.
a. Mix so there is a known amount of L-tyrosine per ml
b. This will be mixed with Phenyl-Free.
C. Protein
1. Determine amount of protein in solid foods used to meet phenylalanine
prescription.
2. Subtract from protein prescription.
3. Fill remainder of protein prescription with Phenyl-Free 9
a. 1 unpacked tablespoon of Phenyl-Free weighs 9.8 g and provides 2.0 g
protein per tablespoon.
4. Phenyl-Free should be mixed to a volume the patient will take in 4 to 8 feeds.
a. L-tyrosine suspension in the appropriate amount should be mixed with the
Phenyl-Free.
b. A source of phenylalanine should be ingested at the same time Phenyl-Free
is ingested if Phenyl-Free is not taken with meals.
5. Phenyl-Free is a product of Mead Johnson Laboratories, Item No.368-01.

There are six 2-1/2 pound cans per case.

Mead Johnson
2404 West Pennsylvania Avenue

w ™

Evansville, IN 47721
(800) 457-3550

Energy
Determine amount of energy in solid foods used to meet phenylalanine prescri-
ption and that in Phenyl-Free used to meet protein prescription.

a. 1 tbsp. Phenyl-Free provides 40 Kcal.

. Subtract from Energy prescription.
. Supply remaining Energy needs with Free Foods B

Minerals and Vitamins

Minerals

a. Evaluate diet for calcium, phosphorus, magnesium, iron and zinc. 6
b. Magnesium and zinc are likely to be low. Provide supplements.

¢. Magnesium Gluconate



Western Research Laboratories, Inc.
301 South Cherokee

Denver, CO 80223

{303) 733-7207

Each Magnesium Gl te tablet supplies 29 mg elemental magnesium.
d. Zinc Sulfate

Alto Pharmaceuticals, Inc.
P.O. Box 15564

Tampa, FL 33684

(813) 961-1010

Each Zinc-220 capsule provides 80 mg elemental zinc.
2. Vitamins
a. Evaluate diet for all major vitamins. 6
b. Folate likely to be low. Provide supplement.

c. Folvite
Lederle Laboratories

Pearl River, NY 10965
(914) 735-5000

Each Folvite tablet supplies 1 mg folate.

M. Monitor Diet
A. Plasma Phenylalanine and Tyrosinel®
1. Weekly.
2. Maintain.blood phenylalanine between 2 and 6 mg %.
B. Plasma Amino Acids {Amino Acid Analyzer)
1. Monthly.
2. Maintain in normal range for pregnancy. 10
C. Hemoglobin and Hematoerit 11
1. Monthly.
2. Maintain in normal range for pregnancy.
D. Nutrient and Energy Intake
1. Weekly.
E. Weight Gain,
1. Monthly.
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Charles Dent

1972

1979
517

3

52

PKU

Mac Cready&levy

3 9mg/100ml
Levy, Lenke&Crocker
416

PKU

maternal PKU

control

1950
maternal PKU 1957
3 PKU
1963 Mabry
(b
PKU 149




