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Fig. 2. Cohort I: Dietary variables from Birth to 24 Months. (A) For the first 12 months of life, average prescribed calories from formula (red circles, + 1SD) closely
matched estimated energy requirement (EER) as determined by the doubly-labeled water method (DLW; https://www.nap.edu/), shown as a blue dotted line.
Unmeasured calories from table foods increase during the second year of life. (B) Intact protein (gray diamonds) and lysine-free, arginine-enriched amino acids from
metabolic formula (Lys~Arg™; red circles) were prescribed in approximately equal quantities throughout the first two years of life. (C) After ~8 months of age, the
proportion of intact protein from table food (gray) as compared to milk sources (red) increased. (D) The average enteral L-carnitine supplement was ~100 mg/kg-day

(red line) and at no time decreased to < 50 mg/kg-day (gray circles).

known prenatally and molecular testing of umbilical cord blood in our
CLIA-certified molecular laboratory yielded a definitive diagnosis at a
median of one (range 0-4) postnatal day(s). Among 43 remaining pa-
tients in Cohort I, dried filter paper blood spots were collected at a
median of 2 (range 0-5) postnatal days and results were reported
through state NBS at a later median age of 8 (range 5-14) days
(p < .0001). The median diagnostic filter paper C5DC concentration
was 1.15 (IQR 0.88-1.78) pmol/L and the minimum was 0.42 pmol/L
(normal reference value < 0.27 pmol/L). In Pennsylvania, NBS in-
cluded reflex tier two testing for the GCDH ¢.1262C > T variant. We
encountered no false negative or false positive screening results at our
center between 1994 and present.

3.1.2. Dietary therapy

For each child in Cohort I, we analyzed an average of 18 diets
prescribed between birth and two years of life (1061 dietary formula-
tions in total). Calories represented in milk sources and medical food
closely matched estimated energy expenditure until ~12 months of age,
after which unmeasured calories from table foods increased (Fig. 2a).
We routinely prescribed equal quantities of intact and modified protein
but infants tolerated higher proportional intact protein (1.1-1.4 g/
kgeday) during the first six months of rapid growth (Fig. 2b). After age
two months, the most common source of intact protein shifted from
breastmilk to commercial milk-based infant formula, and during the
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second year of life we introduced natural milk sources along with an
increasing quantity and variety of table foods (Table 3, Fig. 2c). As
children transitioned to natural foods, 42% switched to a Lys~Arg*
medical formula containing 30% (Glutarade Essential) as compared to
12% (Glutarade Junior) amino acids per dry powder weight, which
decreased their prescribed formula volume by 50-75% (Table 3). The t-
carnitine supplement for each child in Cohort I was consistently
~100 mg/kgeday during the first two years of life and at no time
was < 50 mg/kgeday (Fig. 2d).

3.1.3. Outpatient biochemical monitoring, birth to two years

We collected and analyzed a total of 1054 plasma amino acid
samples in the outpatient setting from children in Cohort I; 855 of these
were obtained during the first two years of life under conditions of strict
dietary adherence (average of 14 per subject and one per visit). Here,
we define a ‘strict’ diet as one in which intakes of both intact and lysine-
free protein were reliably known and the prescribed and ingested vo-
lume of Lys~ Arg " metabolic formula closely aligned. The ‘relaxed’ diet
applies to older children on a recommended but unquantified (typically
higher) range of intact protein, whose intake of metabolic formula often
fell short of the recommended volume.

A strict Lys~Arg™ diet was associated with median plasma lysine
and arginine concentrations of 80 (IQR 60-100) pmol/L and 98 (IQR
80-115) pumol/L, respectively (Fig. 3a), and a median plasma Lys/Arg



