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To the Editor,
The diagnostic approach to detect vitamin B12 deficiencies
is centred around measuring plasma vitamin B12
concentrations, even though these do not always give a
correct representation of the functional availability of
vitamin B12. For example, markers of functional vitamin
B12 deficiencies, such as methylmalonic acid (MMA), have
been shown to be aberrant in only 30% of patients with
low-normal vitamin B12 concentrations (between 100 and
200 pmol/l).1 As such, guiding therapeutic intervention
by MMA instead of vitamin B12 will prevent unnecessary
treatment in patients with indecisive (low-normal) vitamin
B12 concentrations, in whom B12 measurements are not
conclusive in determining deficiencies.
In the Netherlands, treatment generally consists of
intramuscular (IM) administration 2 of vitamin B12,
although the clinical effectiveness of high-dose oral
supplementation (OS) was shown in various prospective
studies.3,4 As a small amount (±1%) of vitamin B12 is
absorbed by passive diffusion, without the mediation
of intrinsic factor,5 OS is also effective in patients with
deficiencies in the active uptake of vitamin B12. Hereby,
daily oral administration of 1000 mg of vitamin B12
is considered to be sufficient for treating deficiencies
(reviewed by Andres et al.6).
To investigate which combination of diagnostic and
therapeutic options for vitamin B12 deficiencies allows the
lowest cost, and hence, the most efficient care provision, we
applied a cost-minimisation analysis to a commonly used
diagnostic flowchart (adapted from Wiersinga et al.7). The
diagnostic flow chart and the resulting costs in the first
year of treatment are shown in figure 1.
In patients with plasma vitamin B12 concentrations
between 100 and 200 pmol/l, the MMA-guided IM
treatment saves approximately v 91 per person per year in
the first year of treatment (PPPY) compared with direct IM
treatment. OS treatment enables the additional saving of
approximately v 39 PPPY. Guiding OS by MMA prevents

unnecessary treatments at roughly the same cost of direct
OS.
In summary, the additional diagnostics prevent
unnecessary treatment and our calculations present a
clear example of how laboratory diagnostics can be used
to improve both patient wellbeing and reduce healthcare
spending. Moreover, the use of MMA analysis to guide
the diagnosis and treatment of vitamin B12 deficiencies
enables substantial reductions in costs. The greatest
efficiency in care is obtained by combining MMA analysis
and OS treatment. Unfortunately, Dutch health insurance
companies only reimburse IM treatment. Time to
reconsider their policy?
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Figure 1. Diagnosis of vitamin B12 deficiencies and the associated costs per person per year (PPPY) in the first year of
treatment. Costs taken into account are: laboratory analysis of MMA and vitamin B12, vitamin B12 medication (IM
or OS), pharmacy dispensing fee and administration of injections (by general practitioner). Costs and resources were
gathered from the rates published in 2011 or 2012 by the Dutch Healthcare Authority (www.nza.nl)

Assumptions: IM treatment consists of 10 injections in the first months, followed by 1 injection every 2 months (as advised by the Dutch college of
General Practitioners).2 OS treatment consists of 1 (1000 µg) vitamin B12 tablet per day.6 Costs of vitamin B12 tablets for OS treatment: 100 tablets
(1000 µg each) v 15.95 (obtained from an internet search, this price seems representative for online and offline alternatives)
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