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Introduction: Phenylketonuria (PKU) 1s an
autosomal recessive inborn error of metabolism caused
by a deficiency in the hepatic enzyme phenylalanine
hydroxylase (PAH), which results in severe intellectual
disability 1f untreated. The mainstay of treatment 1n
pediatric patients with classical PKU and
pterin metabolism disorders presenting with
hyperphenylalaninemia 1s lifelong Phe-restricted diet,
however this 1s difficult to adhere to due to compliance
1ssues and hence alternative therapies have been
introduced, including use of Long Neutrals Amino
acids (LNAA)"”.We herewith present our experience
with using LNAAs in 1 patient with classical PKU and
one with PTPS deficiency and 2 suspected PAH Def
(Normal Pterins and DHPR Enzyme).

Objective: To study effect of LNAA therapy in
pediatric patients with PKU.

Methods: This 1s a retrospective study analyzing the
biochemical and clinical parameters 1n patients with
hyperphenylalaninemia on LNAA therapy. 3 patients
with classical PKU and one patient with PTPS
deficiency gathered information about LNAA therapy
from internet and asked for a trial of LNAA due to non-
compliance to standard dietary restrictions. All 4
patients were diagnosed symptomatically. We
monitored the clinical and biochemical parameters.
Data of these patients 1s summarized below:
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Plasma amino acids, urine organic acids, Vitamins B12
and D3 and clinical features were monitored at regular
intervals as a part of their treatment process. All 4
patients were given LNAASs to provide approximately
30% of total protein intake (along with 40% from
natural sources, 30% from PKU formula). Each sachet
of LNAA powder (5g) contained 2.5g¢ amino acids
which included no phenylalanine (Manufactured by a
local Company — Pristine Organics). Levels of Phe and
Tyr before and after introduction of LNAA therapy
were used for monitoring.

Results: LNAA were introduced to these 4 patients due
to their non- compliance to the standard dietary therapy.
LNAA was tolerated and accepted well by all. No side
effects have been noted so far in any of these patients.
Compliance was good. Clinical improvement was seen
1n all 4 patients 1n the form of reduced aggressiveness,
reduced hyperactivity, reduced frequency of seizures,
increased attention span and improved behavior (as
reported by care- givers in each case). In patient 1
significant reduction 1n sei1zure frequency was observed
within a week of LNAA therapy. Number of anti-
convulsants was reduced to 2 from 4 1n this patient.
Patient with PTPS deficiency also showed reduced
aggressiveness and improved behavior.

The levels of Phe 1n each of these patients before and
after treatment with LNAA are summarized in the table
and graphs below:

Patient | Age at | Phe at
diagnosis

Age at start | Phe

of LNAA | before
LNAA
(umol/L)

3 yrs 1340
6 yrs 2083
6 yr 3 mo 1996
7 yr7mo 1026

AN

diagnosis
(umol/L)

7 months | 1022
1 yr 1393
2 yr8 1864
54 mo 1436

S B [
1 2 3 4 5 6 7 38 1 3 5 / 9 11 13
P3 P4

—_— A\/\/\m

1 3 57 9111315171921

There was reduction 1n levels of phenylalanine seen 1n
all 4 patients after LNAA therapy. A longer follow up of
these levels 1s necessary to ascertain the biochemical
and clinical effect of this therapy. Levels of tyrosine did
not differ much before and after the therapy. However,
the ratio of Phe/Tyr was seen to be consistently reduced
post LNAA therapy.
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Ratio of Phe/Tyr decreased in all 4 patients on
LNAA therapy

Conclusion: In4 of our patients with PKU, LNAA was
used 1n combination with low phe diet. Clinical
improvement was seen 1n all 4 paediatric patients.
Overall adherence to the therapy was excellent.
Biochemically, significant improvement was observed
in Phe/ Tyr ratios 1n each patient rather than individual
levels (as these may also be influenced by total amino
acids/ protein levels). In our experience LNAA therapy
had good compliance and showed biochemical and
clinical improvements 1n all 4 patients receiving the
therapy.
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