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Case Report on NTBC Treatment of Type 1 Tyrosinemia
Diagnosed through Newborn Screening

Ji Eun Jeong, Hwa Young Kim, Jung Min Ko

Department of Pediatrics, Seoul National University College of Medicine, Seoul, Korea

Hereditary tyrosinemia type 1 (HT-1) is a metabolic disorder caused by biallelic pathogenic
variants in the fumarylacetoacetate hydrolase (FAH) gene, which impairs the function of the
FAH enzyme, resulting in the accumulation of tyrosine's toxic metabolites in hepatocytes and
renal tubular cells. As a consequence, individuals with HT-1 exhibit symptomatic manifesta-
tions. Rapid diagnosis and treatment of HT-1 can prevent short-term death and long-term
complications. A 15-day-old boy presented to the outpatient department with elevated levels
of tyrosine on his newborn screening tests conducted at the age of 3 and 10 days, respec
tively. Further blood tests revealed increased levels of alpha-fetoprotein and amino acids
including tyrosine and threonine. Urine organic acid tests indicated a significant elevation in
tyrosine metabolites, as well as the presence of succinylacetone (SA), which led to the diag-
nosis of HT-1. Two pathogenic and likely pathogenic variants of FAH compatible with HT-1
were also detected. He began a tyrosine-restricted diet at one month old and received nitisi-
none (NTBC) at two months old. With continued treatment, the patient's initially elevated
AFP level, detection of SA in the urine, and mild hepatomegaly showed improvement. During
four years and seven months of treatment, there were no exceptional complications apart
from an increase in tyrosine levels and a delay in speech. We report a case of tyrosinemia
type 1 detected through newborn screening, treated with dietary restriction and NTBC, with

a good prognosis.
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Table 1. Clinical and Hormonal Data in a Patient with Tyrosinemia Type 1

Radiologic studies

(suggestive of fatty change)

Mild hepatomegaly

At diagnosis Latest visit Reference range

Age, month 1 57 -
Height, cm (percentile) 51.9 (86) 113 (88) -
Weight, kg (percentile) 3.8 8D 24 (98) -
Head circumference, cm (percentile) 35.5 (79 50.1 27) -
Laboratory studies

Aspartate aminotransferase, [U/L 29 38 0-40

Alanine aminotransferase, IU/L 16 34 0-40

PT, % 47 89 80-120

PT INR 1.7 1.08 0.8-1.2

Alpha—fetoprotein, ng/mL 190,384 1.39 580-23,000 (At diagnosis)

0.89-8.78 (Latest visit)

Serum amino acid

Methionine, imol/L 51 - 9-44 (At diagnosis)

Tyrosine, imol/L 715 612 13-91 (At diagnosis)

19-119 (Latest visit)
Phenylalanine, imol/L 66 46 25-74 (At diagnosis)
26-98 (Latest visit)

Urine organic acid

Succinylacetone, mmol/mol creatinine 1,174 Not detected Not detected

Normal liver and spleen
Spleen size (8.9 c¢m)

Borderline spleen size (7.09 c¢m)

Abbreviations: INR, international normalized ratio; PT, prothrombin time.
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Table 2. Comparison of tyrosinemia type 1 cases treated with NTBC in Korea

Author, year Kang, 2004” Park, 2009°  Sohn, 2012”  Choi, 2014 Yang, 20207 Jeong, 2023
Diagnosis Age 36 days 47 days 1 months 14 days 57 months 1 months
Sex Male Female Female Female Female Male
Clinical Jaundice, Abnormal Abnormal Abnormal Hepatosplenomegaly, Abnormal NST,
features vomiting, NST NST NST abnormal LFT mild hepatomegaly
petechiae,
hepatomegaly
Management  Tyrosine Tyrosine Tyrosine Tyrosine Phenylalanine/ Phenylalanine/
restriction diet restriction diet  restriction diet restriction diet tyrosine restriction  tyrosine restriction
NTBC NTBC NTBC NTBC diet diet
NTBC NTBC
Age of NTBC 2 months 47 days 2 months - 60 months 2 months
Initiation
Duration 8 months 3 months 1 months - 10 months 55 months
Progress Improved Death at 4 Normal Normal Normalized LFT Improved
hepatomegaly (at months old growth and growth and levels, normal hepatomegaly (at

6 months old) (Aspiration
Normal growth pneumonia,
and development  sepsis)

development

48 months old)
normal growth,

growth and
development

development

mild speech delay

LFT, liver function test; NST, newborn screening test; NTBC, 2-[2-nitro—4-trifluoromethylbenzoyl]-1,3-cyclohexanedione.
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