
Introduction

Tyrosinemia type 1 is an autosomal recessive inborn

error of amino acid, tyrosine metabolism. The enzyme

deficient is fumaryl acetoacetate hydrolase (FAH)

coded by FAH gene that is located on chromosome

15q25.1.1,2 The altered FAH gene produces an

unstable or inactive enzymes, results in reduced or

absent FAH activity which inturn in accumulation on

fumaryl and malayl-acetoacetate causing cellular

damage. Succinylacetone is derived from these

metabolites is elevated in serum and urine of the

patients. Tyrosinemia type 1 affects approximately 1

in 1,00,000 to 1,20,000 births.3 The disorder is

common in Quebec (1 in 16786 live births) and
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Scandinavia.4 There have been few reports from

India.5,6 The patients with tyrosinemia die in the early

year of their lives as a results of hepatic insufficiency.

The literature reveals a markedly increased risk of

hepatocellular carcinoma among the survivors.7

Case Summary

A 9 months old male infant, 2nd issue of non

consanguineous parents, hailing from rural area got

admitted with the complaints of abdominal distension

for 20 days which was increasing day by day. He

also developed high grade continued fever for 2 days,

which was not associated with cough or any urinary

problem. He had no history of jaundice, dark urine,

pale stool, recurrent vomiting, early morning irritability,

any sib death, family history of same type of illness,

altered consciousness, convulsion and any bleeding

manifestation. With these above complaints he was

initially hospitalized in a medical college hospital and

was treated with injectable and oral medications. As

there was no significant improvement he was referred

to our institution.

On examination, he was sick looking, afebrile, mildly

pale, anicteric and there was no edema. Vital signs

were within normal limit. Anthropometrically he was

well thriving. On alimentary system examination,

there was hepatosplenomegaly and ascites. Nervous
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system and other systemic examination revealed

normal findings.

The investigations performed were as follows:

Haemoglobin 8.6 gm/dl, total leukocyte count 10500/

cumm, differential count neutrophils 38%,

lymphocytes 51%, monocytes 10%, and eosinophils

01%, Platelet count 95000/cmm, peripheral smear –

predominantly microcytic hypochromic cells. Renal

functions (BUN and creatinine) and serum

electrolytes were normal. Liver function tests showed

mild derangement in liver enzyme, SGPT-54 U/L with

disproportionate liver synthetic dysfunction (albumin-

23 gm/L and INR-2.8). The serum alpha-feto protein

(AFP) levels were markedly raised (>30000ng/ml).

Urine reducing substances were positive. TORCH

screening was negative. Urine protein and creatinine

ratio was normal.  There was raised tyrosine and

succinylacetone(1.2uM/L) level on blood tandem

mass spectroscopy. An ultrasound study of the

abdomen revealed normal liver size with coarse in

echotexture with gross ascites with splenomegaly,

both kidneys were increased in size and cortical

echogenicity is increased. Liver biopsy could not be

done because of coagulopathy.  Urine

succinylacetone(with TMS) was elevated. Serum

electrolytes revealed hypokalemia (2.99 mmol/l).

Serum LDH was 392 U/L.

The patient was advised with protein restricted diet

and 2-(nitro-4-trifluoromethylbenzoyl) 1,

3cyclohexanedione (NTBC) was advised and option

of orthotopic liver transplantation was given. The

family was provided genetic counselling and

explained the inheritance with 25% risk of recurrence

in a future pregnancy, and informed that prenatal

diagnosis would be possible.

Discussion

Tyrosinemia is an inborn error of tyrosine metabolism.

Tyrosine is a semi essential amino acid, derived from

the liberation of tyrosine from hydrolysis of dietary or

tissue protein or from the hydroxylation of essential

amino acid phenylalanine.3 Hypertyrosinemia is of

three distinct types.  Tyrosinemia type 1 is due to the

deficiency of the enzyme FAH and accumulation of

toxic metabolites fumaryl acetoacetatewhich is

hepatotoxic and maleyl acetoacetate is renal toxic.

End product of fumaryl and maleyl acetoacetate is

succinyl acetone. Presence of succinyl acetone in

blood or urine are diagnostic for tyrosinemia type 1.

Type 2, Reichner Hanhart Syndrome is caused by a

deficiency of tyrosine aminotransferase which leads

to the characteristic occulocutaneous syndrome.

Type 2 tyrosinemia is due to deficiency of 4-

hydroxypyruvate dioxygenase enzyme characterized

by mental and motor retardation, seizures and

intermittent ataxia.8

Tyrosinemia type 1 is characterized by progressive

liver disease, renal tubular dysfunction, rickets,

neurological crisis, hypertrophic cardiomyopathy etc.

In acute type, hepatic insufficiency develops before

six month of age as a result of micro and

macronodular cirrhosis. Also presents as acute liver

failure evidenced by coagulopathy with prolonged

prothrombin time. Chronic type manifests itself with

hepatomegaly, cirrhocis, rickets, growth retardation

are observed after six months.9 Most ominous in

these patients is the risk of development

hepatocellular carcinoma.

The increased level of serum tyrosine and methionine

and urine succinyl acetone provide the key for

diagnosis. Diagnosis is based on persistent ascites

with hepatomegaly, disproportionate liver synthetic

dysfunction with very high AFP levels. There is

supportive published discussion that newborn

screening using tendem mass spectrometry

identification of succinyleacetone in newborn blood

spots is the best current approach for early

identification of hypertyrosinemia type 1.10

Conventional treatment is phenylalanine and tyrosine

restricted diet and liver transplantation. Another

treatment modality is the use of NTBC. Study

documented that NTBC was a potent inhibitor of  4-

hydroxyphenylpyruvate dioxygenase (HPD).11 By

blocking the proximal tyrosinemia pathway, NTBC

minimizes the formation of fumaryl and

maleylacetoacetate which documented the rapid

reversal of clinical symptoms.12 NTBC should be

started as soon as the diagnosis of hypertyrosinemia

type 1 is suspected either from newborn screening

or clinical presentation. The recommended starting

dose is 1 mg/kg/day. NTBC dosing should be

sufficient to completely suppress plasma and urine

succinylacetone detection and normalize liver and

renal function. High level of tyrosine treated with

NTBC have been associated with corneal disease.

The current hypothesis is that crystalizes in corneal

epithelial cells.13Therespone to NTBC is usually

rapid, and urinary succinylacetone should normalize

after 24 hours, with clinical response occurring within
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one week. If there is no improvement or if the patient

is in acute severe liver failure, the dose should be

increased to 2 mg/kg.14 If there is no response after

about one week following NTBC therapy

consideration for hepatic transplantation should be

initiated.

Conclusion

It is important to diagnose Tyrosinemia Type 1 as

early to prevent liver failure. Early treatment

significantly alters the prognosis and provides the

most favorable outcomes for the patients.
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