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SUMMARY 
Relevance of tandem mass spectrometry-based newborn blood spot 

screening for HHH syndrome (HHH) 

The primary objective of population-based neonatal screening is to identify newborns with 

an inborn error of metabolism (IEM) at the asymptomatic stage and promptly initiate 

management in order to improve their prognosis.  

Following previous work, the Ministère de la Santé et des Services sociaux (MSSS) plans 

to gradually transfer the screening of IEMs currently screened for on a urine sample to 

screening on dried blood spots, and will subsequently discontinue urine-based neonatal 

screening. However, the MSSS questions the relevance of tandem mass spectrometry 

(MS/MS)-based newborn blood spot screening for the seven IEMs for which urine-based 

screening is currently used. The Institut national d’excellence en santé et en services 

sociaux (INESSS) therefore assessed the relevance of newborn blood spot screening for 

these IEMs. The criteria that guided this assessment included test performance, the 

timeliness of newborn screening results, the effectiveness of neonatal screening, and the 

effectiveness of early treatment. This report examines the relevance of MS/MS-based 

newborn blood spot screening for HHH syndrome (HHH). 

HHH is a disorder of amino acid metabolism that affects the urea cycle. Its global 

prevalence is estimated to be as low as 1 case in 2 million births. In Québec, its 

prevalence could be higher because of a founder effect. This autosomal recessive disease 

is caused by the presence of pathogenic genetic variants in the SLC25A15 gene. In 

Québec, one particular genetic variant was found in more than 95% of alleles of HHH 

patients (p.F188del). This phenomenon is likely the result of the founder effect. The 

Programme québécois de dépistage néonatal identified 1 case over a period of more than 

30 years, and 17 patients, 6 of whom were under 18 years of age, were enrolled in the 

Programme alimentaire québécois pour le traitement de maladies métaboliques 

héréditaires, according to its 2016-2017 annual report. 

The clinical manifestations cover a wide range of symptoms, comparable to those 

observed in other diseases with hyperammonemia, sometimes ending in acute 

encephalopathy. There are two forms of the disease: the neonatal form and a 

postneonatal-onset form. The neonatal form is more severe and is characterized by 

lethargy, hypotonia and convulsions that can progress to coma and death. The 

postneonatal-onset form generally progresses more slowly. Patients with this form have an 

aversion to protein-rich foods, experience vomiting, and may develop intellectual disability 

and neurological problems. Most patients have pyramidal involvement, and about one-third 

have hepatic dysfunction. Patient registry studies suggest that about 20% of cases 

experience symptoms during the neonatal period.  

Data on the long-term clinical course of HHH patients are scarce. The prognosis seems to 

range from a mild neurological problem to a severe impairement. In general, with 

treatment, patients are metabolically stable, do not experience relapses of 
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hyperammonemia, have fewer acute episodes of hepatic dysfunction and have a near-

normal life expectancy. None of the 16 HHH patients in Québec reported in the literature 

completed high school. 

Few countries or provinces perform newborn blood spot screening for HHH. In Canada, 

only Saskatchewan seems to have included this condition in its screening program. The 

studies retrieved in order to evaluate the performance of the screening test for HHH 

involved 45,000 to 190,287 newborns. The age at sampling varied, but specimens were 

obtained at a later age than in Québec according to most studies. The main marker for 

MS/MS-based screening was an elevated ornithine level, and the cut-off values varied 

between studies. The ornithine/citrulline ratio was used as a secondary marker. Only one 

true positive result was reported following eight referrals out of a total of approximately 

640,000 screening participants. The screening test’s sensitivity could not be calculated 

because the only study having identified a true positive did not indicate whether there were 

any false negative results. The test’s specificity was estimated  between 99.997% and 

99.999%. The referral rate ranged from 1.1 to 3.0 newborns per 100,000 participants, and 

the detection rate was 1 case in 70,179 newborns, according to one study. The positive 

predictive value ranged from 0% to 100%. In addition, the ornithine levels in the blood of 

newborns with HHH could overlap with the normal values during the first few days of life. 

Some authors state that other approaches should be explored for neonatal HHH 

screening. 

The diagnosis is made on the basis of elevated plasma ornithine and ammonia 

concentrations and urinary homocitrulline levels and can be confirmed by genetic analysis. 

Acute treatment consists in managing hyperammonemia. Guidelines have been developed 

for the treatment and prevention of the metabolic crises associated with urea cycle 

disorders. Generally, a reduced-protein intake, together with supplements and nitrogen-

scavengers, helps normalize the biochemical values. Periodic monitoring of different 

biochemical markers and of the patient’s physical and neurological development and 

school performance is recommended. 

None of the retrieved studies compared the clinical outcomes or physical or psychosocial 

risks in HHH patients identified by neonatal screening versus those identified following 

clinical manifestations. It is therefore not possible to rule on the efficacy and safety of 

MS/MS-based newborn blood spot screening for HHH. 

 

 

 



 


