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BACKGROUND: Although vitamin B12 deficiency is not a primary target of expanded newborn screening
(NBS) programs, markers for methylmalonic and propionic acidemias (C3 and C3/C2) may identify
vitamin B12-deficient newborns. OBJECTIVE: The principal aim of this study was to describe the birth
prevalence of maternal vitamin B12 deficiency detected through newborn screening in our population
and to compare the sensitivity of NBS markers for this condition. METHODS: Amino acid and
acylcarnitine levels were determined from 368,152 newborns’ single DBS samples between April 2010
and December 2018 by tandem mass spectrometry (MS/MS) using a commercial kit (MassChrom,
Chromsystems, Germany). A cutoff point of p99.9 was set for the healthy population (C3<3.87 µmol/L,
C3/C2<0.17). Another sample was requested if increased levels of C3 and/or C3/C2 were present. All
cases with persistently high levels were studied further, evaluating mother and child’s CBC; plasma
acylcarnitine and homocysteine, serum vitamin B12 levels; and urine organic acids. Mothers were also
tested for anti gastric parietal cells (GPC) and intrinsic factor (IF) serum antibodies. RESULTS: C3 and/or
C3/C2 levels were persistently high in 84 cases. Further biochemical tests showed 69 vitamin B12
deficiencies. The C3/C2 ratio (64/69) was a more sensitive marker than C3 (31/69). Most newborns were
exclusively breastfed at diagnosis (50/69). One severe case presented with hypotonia and metabolic
acidosis at detection, the rest ot the newborns were asymptomatic. 24 cases of probable maternal
pernicious anemia were found. Newborns of mothers with pernicious anemia had a much more severe
deficit than other newborns (tHcy: 40.6 µmol/L vs 16.6 µmol/L, p<0.0001; urine MMA: 321 mmol/mol Crea
vs 68 mmol/mol Crea, p=0.01). All confirmed cases (infants and mothers) were treated with oral or
intramuscular vitamin B12 and did not present hematological or neurological symptoms during follow-up.
CONCLUSIONS: Nutritional vitamin B12 deficiency is very frequent in our population (1: 5,335).
Sensitivity of MS/MS biomarkers for vitamin B12 deficiency in NBS is still unknown, but including the
C3/C2 ratio as a primary marker increases a program’s sensitivity. Systematic maternal screening for
pernicious anemia is recommendable as it may identify the cause in a significant percentage of cases,
which are also the most severe. Given a suitable screening strategy and a specific diagnostic and
therapeutic protocol, vitamin B12 deficiency could be an appropiate candidate for systematic inclusion
into NBS programs.
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