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VITAMIN B12 SCREENING WITH HOLO-TRANSCOBALAMIN IS MORE SENSITIVE THAN TOTAL VITAMIN B12 SCREENING. 

Background 

Cobalamin [Vitamin B12 (VB12)], measurements in serum is frequently used as a first 

line assay in screening for VB12 deficiency. However, diagnostic accuracy of this assay 

is burdened by a low sensitivity. Only the 20% of VB12 bound to the carrier protein 

transcobalamin, can be transported inside the cells and represents the active portion 

of VB12 available to cells. The other 80% of VB12 is bound to another carrier, hapto-

corrin and is metabolically inert. Serum B12 assay measure the sum of haptocorrin-

bound and transcobalamin-bound B12. New assay for active B12 measure only the 

cobalamin attached to transcobalamin. In this study we had evaluate the effect of 

active B12 test in a large general population, after a period of 18 months of use.  

Materials and methods 

We compared consecutive samples arrived in the laboratory in the first six months of 

2016 with the same period of 2018. Inclusion criteria were the request of a dosage of 

VB12 and Complete Blood Counts (CBC), at the same time. All the measurements were 

performed by using chemiluminescent immuno-assays on Advia Centaur-XP Analyzer 

(Siemens, Terrytown, USA): in the first group (2016y) VB12 assay, in the second one, 

2018y, active-B12 (holo-TC), both by Siemens. VB12 deficiency were compared with 

the major parameters of the CBC (Hb, RBC, MCV) (Sysmex XN 9000, Kobe, Japan).  

Results 

On 3,074 samples from the first group (vitamin B12), 4.78% were classified as deficient (cut-off 118 pmol/L). In the second group, on 4,778 samples 

measured for holo-TC concentration, 18.17% were deficient (cut-off 35 pmol/L) (p<0.001). Moreover, about 51% (2,484) subjects fall in a gray zone, defi-

ned between 35 and 70 pmol/L. 

A reverse proportionality was noted between holo-TC concentrations and MCV. In 95 subjects with aVB12 < 10 pmol/L, median MCV was 97.9 (95%C.I.: 

95.2. to 100.7) fL; for holo-TC concentrations 11-20 (225), 21-30 (332) and 31-40 (457), MCV was 94.4 (92.8-95.3), 92.5 (92.0-93.1) and 91.4 (90.8-92.4) fL, 

respectively. Over 40 pmol/L, there was no correlation with MCV (median 91.5, 95%C.I. 90.8-91.8). Considering Hb and RBC, similar consideration can be 

made, with a direct proportionality.  

Conclusions: 

Screening with holo-TC identifies a greater amount of patients with vitamin B12 deficiency compared to the screening with total VB12 assay. A holo-TC 

concentration < 35 pmol/L strongly suggest a VB12 deficiency, while between 35-and 70 pmol/L a deficit cannot be confidently excluded.  
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