
INTRODUCTION

An accurate reference interval (RI) plays an important role
in day-to-day medical practice as a guide for interpreting
the results of clinical analysis. For serum vitamin B12, there
are several studies proposing RIs for serum vitamin B12,
the most recent of which was Gavars et al. (2022). RI usu-
ally takes the central 95% of the result distribution in a ref-
erence population for a clinical test. There are two ways for
establishing RIs — direct and indirect methods. The direct
method is by experimentally establishing the RI from re-
cruited and preselected healthy individuals, which is rather
time consuming and costly. This is one of the reasons why
usually there is just one serum vitamin B12 RI for the
whole population. In the direct method, a number of healthy
individuals are recruited and tested for the sole reason to es-
tablish the RI. The minimal number of reference individuals
is 120 (90% confidence limit) (Horowitz et al., 2010). If the
desired confidence limit needs to be higher, a larger number

of reference individuals should be selected. In practice, a
higher amount of reference individuals might be needed to
reach the desired level of accuracy and confidence level.

In the indirect method there is no recruitment of individuals
for the purpose of establishing the RI; the method instead
uses patient data from laboratories, which have been ac-
quired during a certain time period. The data, usually from a
large number of different patients, are far greater than the
minimum of 120 patients required for the direct method,
and are mathematically manipulated to transform the patient
density distribution to Gaussian or some other commonly
used distribution to enable the extraction of the RIs. Varia-
tions of the indirect method have options for patient selec-
tion, by identifying healthy individuals for further RI calcu-
lation. Owing to the advance of computer technology and
the availability of large amounts of clinical test data, the in-
direct method on how to establish RIs using data accumu-
lated in laboratories, medical establishments or elsewhere
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has been used and become available and affordable. The
idea behind the indirect method is to use the accumulated
test data and assume that there is a sufficient number of pa-
tients, who can be considered “healthy” and “normal” in the
selected clinical test and then use various mathematical
methods to separate the part of the patient density distribu-
tion that corresponds to the “normal” group of patients. The
most recent description of the different indirect methods is
provided by Ozarda et al. (2021).

By using the indirect method, the initial patient data can be
screened to exclude patients with abnormal results that
show up in other clinical tests. Several mathematical meth-
ods can then be applied to extract the patient density distri-
bution function and the RIs are then calculated from the part
of the patient density distribution function that corresponds
to “normal” patients. A Box-Cox transformation (Box and
Cox, 1964) can be applied to the initial patient density dis-
tribution function to make it more similar to Gaussian or
some other distribution that allows for calculation of stan-
dard deviations. In some cases, the distribution function is
decomposed as a sum of several Gaussian distributions with
one corresponding to “normal” patients, while the other
cases have only a part of the patient distribution correspond-
ing to “normal” patients used in calculating the standard de-
viation of the distribution function. The initial data set can
be truncated in order to select the region that best corre-
sponds to “normal” patients (Arzideh et al., 2007; Wosniok
and Haeckel, 2019).

Indirect methods have the advantage of having a large
number of patients that can be used for calculating the RIs,
as well as its cost per patient being very low. This allows
for test RIs of different subgroups such as age, sex and eth-
nicity, where otherwise it would be very difficult and ex-
pensive to recruit enough healthy individuals for each sub-
group. The use of indirect methods in establishing RI
requires careful analysis of the data in order to be able to
test the underlying assumptions about the cohort of patients
used in the calculations and the patient distribution func-
tions.

Apart from our previous paper (Gavars et al., 2022) we
have not identified any publication where the RI for serum
vitamin B12 has been established by indirect methods.
Some recent studies have reported serum vitamin B12 RIs
for different population groups – comparing between Chi-
nese and European populations (Jiang et al., 2020), as well
as between different ethnicities in the United Kingdom
(O’Logbon et al., 2021). In the case of serum vitamin B12
blood concentration, the determination of adequate RI is
further complicated due to overlapping nutritional impact,
where studies in Nepal and India (Ng’Eno et al., 2017;
Singh et al., 2017) have shown considerably lower average
serum vitamin B12 values than in western countries.

Some studies have reported a serum vitamin B12 RI for dif-
ferent age groups; however, the results show a large disper-
sion between different studies. In Figure 1 the median value
of serum vitamin B12 concentration for different age groups

is presented. Since the experimental uncertainty in serum
vitamin B12 measurements usually is at least 20% (Refer-
enzinstitut für Bioanalytik, 2020), most results, including on
children, are consistent. Most often the level of B12 has
been studied due to an existing diagnosis in unspecified sex
and age groups.

One of the most comprehensive studies for different age
groups was published by the Disease Control & Center for
Environmental Health, n.d.), where the serum vitamin B12
blood values were reported for different age groups in the
USA. In this report, significantly elevated serum vitamin
B12 values are reported for children aged between one to
five years and between six and eleven years. In other re-
ports, considerably lower serum vitamin B12 values for
children have been reported for Nepal (Ng’Eno et al.,
2017), Brazil (Cobayashi et al., 2015), and India (Singh et

al., 2017), and a significant part of people studied were re-
ported to be with some form of B12 deficiency that was
linked to low intake of serum vitamin B12. In Abildgaard et

al. (2022) serum vitamin B12 and methylmalonic acid lev-
els (a marker of serum vitamin B12 physiological defi-
ciency) were studied in the ethnic Danish population of
Denmark, with the aim of establishing RIs for different age
groups. In this study, elevated serum vitamin B12 RIs were
suggested for children up to 11 years old. The results of
Abildgaard et al. (2022) also included rounded up and lo-
cally verified results from a large study of serum vitamin
B12 levels conducted by the Canadian Laboratory Initiative
on Paediatric Reference Intervals (CALIPER) (Bohn,
2019). In the CALIPER study, serum samples from 741
healthy Canadian children from the Greater Toronto Area
and Hamilton regions aged between 1 day and 18 years
were measured.

While median serum vitamin B12 values reported in the lit-
erature are quite dispersed the serum vitamin B12 defi-

Fig. 1. Median serum vitamin B12 levels from the literature (Hao et al.,
2007; Gilsing et al., 2010; González-Gross et al., 2012; Henry et al., 2012;

Cobayashi et al., 2015; Risch et al., 2015; Orton et al., 2016; Ng’Eno et

al., 2017; Singh et al., 2017; Devi et al., 2018; Kim et al., 2018; Mathias
et al., 2018; Silva et al., 2019; Esnafoglu and Ozturan, 2020;

Flores-Guerrero et al., 2020; Al-Musharaf et al., 2021; Miki et al., 2021;

Abildgaard et al., 2022; Disease Control and Center for Environmental
Health, n.d.,).
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ciency values found in the literature are defined more uni-
formly, as can be seen in Figure 2.

B12 vitamin is not synthesised by human cells, it is sourced
from food, or in forms of pills and injections (Fatima et al.,
2023), although a small amount of B12 vitamin can be pro-
duced by the gut microflora. The level of B12 level in the
blood thus depends on the health conditions, lifestyle, as
well as the dietary patterns. There are reports linking the
B12 blood level to alcohol consumption (Laufer et al.,
2004; Parackal et al., 2020; Broz et al., 2022).

Manufacturers of serum vitamin B12 tests usually report
just one RI value for all age groups. Since the available re-
search results indicate that different populations in different
countries and within different age groups have different se-
rum vitamin B12 values, it is interesting and important to
investigate the serum vitamin B12 blood level in more de-
tail for the Latvian population.

In this work, the RI and median serum vitamin B12 values
for different age groups with a two-year age range for the
Latvian population were determined using the indirect
method.

MATERIALS AND METHODS

Patient selection. We used data from all patients that were
given a B12 test in E. Gulbis laboratory within the time in-
terval starting from the beginning of 2018 until 21 Novem-
ber 2021. In total, B12 test data from 119995 patients were
used in this study. The patients were from Latvia, from all
parts of the country. The patient composition was deemed
to be representative of the average population of Latvia and
consisted of 62.99% Latvian, 24.22% ethnic Russian,
2.23% Ukrainian with a negligible fraction of Black, His-
panic, Asian, and other non-European population groups ac-
cording to the national census (Iedzîvotâji pçc tautîbas…,
n.d.). All types of patients were used in the study, which in-
cluded patients from hospitals, patients directed by their
physicians and patients who individually on their own ini-

tiative decided to test their serum vitamin B12 level. Both
patients with their tests paid for by the state health care sys-
tem and those who were paying themselves for the tests
were included in the study. No patients or groups of patients
were excluded from the study — all the serum vitamin B12
tests performed within the period stated above were in-
cluded in the study.

Laboratory methods. All serum vitamin B12 blood level
tests were performed at the E. Gulbis Laboratory (ISO/IEC
17025, ISO 15189:2013) in Rîga, Latvia. E. Gulbis Labora-
tory is a clinical laboratory performing clinical tests for all
regions of Latvia and for all types of patients.

Electrochemiluminescence immunoassays (ECLIA) (Roche
Diagnostics, 2010) performed on the Cobas e 801 analySer
was the method used. The manufacturer’s RI for this
method is set at 197–771 pg/ml (146–569 pmol/l), which
was similar for all ages. The measuring range is 100–2000
pg/ml or 73.8–1476 pmol/l (Allen, 2012).

According to the laboratory procedure, the accuracy of the
serum vitamin B12 tests was regularly checked against stan-
dardised samples. The coefficient of variation (CV), defined
as the standard deviation (SD) divided by the mean and
multiplied by 100, was calculated. The target CV was 9.5%,
but typically the CV was below 4%. The CV was calculated
from daily internal quality control results. The control mate-
rial was the same every day, so a lower CV value is better.
The target value for the coefficient of variation (CV) means
that if the coefficient of variation is lower than the target
value of 9.5%, then E. Gulbis laboratory accepts the results
and does not perform corrective actions. Usually, the CV in
E. Gulbis laboratory was lower than the target value. E.
Gulbis Laboratory has informed us that the CV typically is
4% which means that the data series have less dispersion
and thus the data are better. The CV between different labo-
ratories within the framework of international quality con-
trol is 15% (Referenzinstitut für Bioanalytik, 2020).

Statistical methods. In our work, the RI of serum vitamin
B12 vitamin blood level and median serum vitamin B12
values for different age groups was experimentally deter-
mined from a large number of serum vitamin B12 patient
test data accumulated by E. Gulbis Laboratory in Latvia. An
indirect method for establishing serum vitamin B12 RI from
a large amount of patient data was developed in the
E. Gulbis Laboratory (Gavars et al., 2022). We transformed
original patient density distribution by using Box-Cox
transformation (Box and Cox, 1964) with ë = 0. In our ef-
forts to transform the experimental patient distribution into
a Gaussian distribution, we found that the trivial solution of
Box-Cox transformation with ë = 0 gave good transforma-
tion of the experimentally observed distribution into a
Gaussian distribution and by following the minimalistic
principle we used this form of transformation. The patient
density distribution was truncated at 30% of all patients,
centred around the median value. The selection of some part
of the patient distribution to find the Gaussian parameters is
used when there are good reasons to assume that there are

Fig. 2. Serum vitamin B12 deficiency levels as defined in the literature.
Blue circles are values reported as “deficiency” and orange squares are val-
ues reported as “marginal deficiency” (Cobayashi et al., 2015; Orton et al.,
2016; Singh et al., 2017; Devi et al., 2018; Kim et al., 2018; Silva et al.,
2019; Flores-Guerrero et al., 2020; Soh and Won, 2020; Al-Musharaf et

al., 2021; Fuzo et al., 2021).
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parts of the distribution that cannot be transformed into a
single Gaussian distribution. We tested various cut-offs
around the central part of the distribution and found that af-
ter the selection of the central 30% the further cut-offs re-
sulted in the convergence of the calculated Gaussian param-
eters towards a single value. The 30% cut-off was the best
trade-off between having good Gaussian shape and suffi-
ciently high number of experimental data points for the sta-
tistics. The parameters that we determined from the distri-
bution after it was transformed by applying Box-Cox
transformation were the median value of B12 blood serum
level and the RI — that is, the cut-off at 2.5% and 97.5% of
the distribution.

The laboratory analyser used for serum vitamin B12 tests
divided the whole serum vitamin B12 value range from 100
to 4000 pg/ml into 3902 channels with a constant channel
breadth in the linear serum vitamin B12 value scale. In the
Box-Cox transformation (Box and Cox, 1964), the serum
vitamin B12 values, that is the number of channels, was
kept constant and the change in the breadth of the channel
was compensated by using a transformation coefficient on
the number of patients per channel. For low serum vitamin
B12 values close to 100 pg/ml, the number of patients per
serum vitamin B12 value channel were not distributed in a
statistically uniform way and the same applies for very large
values, which were close to 4000 pg/ml. We tested the
smoothness of the patient distribution by comparing the ac-
tual patient count per channel with the averaged patient
count per channel using the Butterworth filter method for
smoothing the curve. The mean standard deviation per
channel was defined as the square root of the number of pa-
tients per channel. There were deviations from the expected
standard deviation distribution with significantly increased
number of mean standard deviations in the interval starting
from 2.9 to 41. To cancel out these deviations in the patient
density distribution, the integrated Gaussian distribution
was used for the calculations, while to fit the Gaussian pa-
rameters in the truncated integrated patient distribution the
least square method was used. To test the quality of the fit
to the Gaussian distribution of the truncated patient distribu-
tion after the Box-Cox transformation (Box and Cox, 1964),
the Kolmogorov–Smirnov test was used. With truncation
standing at 30% (±15%) around the median and the median
correction being 0.7% towards lower serum vitamin B12
values, the Kolmogorov–Smirnov test gave a KS D value of
0.02 and KS p-value of 0.994018, which that corresponds to
a very high likelihood that the central part of the distribu-
tion is indeed Gaussian.

In total 172 '597 data points from serum vitamin B12 pa-
tient analyses were used. This number of data points al-
lowed us to establish serum vitamin B12 RIs with high pre-
cision for all age groups with a very small step of just two
years.

The median values of serum vitamin B12 for different age
groups were calculated by averaging all measurements. The
patients with multiple tests were thus overrepresented, how-
ever the comparison with results obtained by using different

methods, such as selecting just one result for one patient,
showed that the influence on the median value was insig-
nificant. The median values and the RI of serum vitamin
B12 blood level for each age group were calculated with 2-
year steps, apart from the age group 0–2 years where a
one-year step was used because of the rapid changes in se-
rum vitamin B12 levels in this age group.

The central assumption of the method used for the calcula-
tion of RI from the accumulated data was that most of the
patients were “normal” in respect to their serum vitamin
B12 blood levels. After the Box-Cox transformation (Box
and Cox, 1964), the parameters of the Gaussian patient den-
sity distribution from the central part of the experimental
data set were calculated. One-third of the patients with se-
rum vitamin B12 blood level around the median value were
used for the calculation of the Gaussian patient density dis-
tribution. For the Gaussian patient density distribution, the
highest and lowest ends of the RI were calculated. This
method for truncating the patient density distribution at
30% for the serum vitamin B12 RIs was tested and vali-
dated in our previous work (Gavars et al., 2022), where it
was shown that by progressively selecting patients centred
closer and closer to the median serum vitamin B12 value,
the calculated serum vitamin B12 RIs converged to the val-
ues that correspond to patients labelled as “serum vitamin
B12 normal”.

RESULTS

The calculated median serum vitamin B12 values together
with the calculated lowest and highest end of the RIs are
shown in the Figure 3. The number of patients in each age
group is shown in the Figure as grey columns. The results
showed that children aged 2–10 years had strongly elevated
serum vitamin B12 values reaching the mean value of 660
pg/ml for 3–5 years old children, compared to 410 to 480
pg/ml for the rest of the population. For the other age
groups there was only slight variation in B12 median values
with the age of patients. There was a slight dip for the 15- to
27- year- old age group where the median value wis 410 to
425 pg/ml.

Fig. 3. Median serum vitamin B12 blood level and both low and high end
of RI calculated from a large number of patients. The median value is rep-
resented by horizontal lines while squares and triangles are calculated low
and high ends of RI, respectively.
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We did additional calculations and tests to confirm that the
increase for children was real and not some effect of patient
selection in this age group. As the calculated median values
and RIs are based on assumption that most of the patients
are “serum vitamin B12 healthy” and “serum vitamin B12
normal”, a separate analysis was performed for the children
aged 2–10 years to test this assumption. We looked at
whether there were indications that in this age group the
children tested were predominantly those with medical or
nutritional conditions linked to elevated serum vitamin B12
blood levels.

As part of these additional tests of the results for children,
we performed a linear regression analysis between serum
vitamin B12 values and the different factors that might have
contributed to selection of some subgroup of the population
that for any reason had a much higher serum vitamin B12
level than the rest of the population. The strongest links be-
tween elevated serum vitamin B12 values in 2- to 20-year-
old patients were found for the following factors: 1) patients
that came from the hospital with ICD-10 diagnosis codes
J00–J99 (diseases of the respiratory system) and 2) patients
testing serum vitamin B12 on their own initiative. Patients
with ICD-10 diagnosis codes J00–J99 directed from the out-
patient treatment system were also found to be correlated
with higher serum vitamin B12 blood level. In our opinion
this can be at least partially explained by the fact that these
patients presumably took vitamin pills and that many multi-
vitamin formulations contain serum vitamin B12 with the
range of 20–100% of the recommended daily dose (RDD).
Patients who tested serum vitamin B12 on their own initia-
tive could belong to the population subgroup that was either
very health conscious or suspected that they needed to
check serum vitamin B12 level due to some health prob-
lems like increased blood pressure, nausea, and headaches
(Bahbouhi et al., 2023) or diet. In all of the above cases it
was likely that such patients used serum vitamin B12 intake
and thus might have higher serum vitamin B12 levels than a
“serum vitamin B12 normal” individual.

In Figure 4 we analysed quantitative differences between
the patients belonging to these subgroups and the rest of the
patients. As can be seen in the figures, the median serum vi-
tamin B12 level for these subgroups was indeed higher than
in the rest of the population. However, the difference was
only around 10% and thus was much smaller than the 50%
increase of serum vitamin B12 level found in 2–10-year-old
children.

DISCUSSION

The number of patients per age group varied from 173 in
the age group below one year to 5589 in the age group
33–35 years old. The difference in the number of patients
across age groups reflects the number of patients that per-
formed B12 tests in the E. Gulbis Laboratory. In the Latvian
population, there were fewer people in younger age groups
due to the negative growth rate of the population since 1990
and fewer persons in the very old age groups of over 70 due

to increased mortality, and with this correction taken in ac-
count, the number of patients per age group indicates that
the serum vitamin B12 tests were most popular in the age
group 25–50 years.

The relationship between age and serum vitamin B12 level
(Fig. 3) shows three trends: distinct and strong serum vita-
min B12 level peak for 3–9-year olds; somewhat lower se-
rum vitamin B12 value in the age group from 13 to 27 years
and almost stable serum vitamin B12 median value for
those aged 30+. This observation corresponds to the ele-
vated serum vitamin B12 values for children reported by the
Disease Control & Center for Environmental Health (n.d.).
The serum vitamin B12 blood level starts to increase after
the age of 1 year, reaches its peak at 4–6 years, and slowly
decreases to “adult level” at the age of 12. Median serum
vitamin B12 level for young (18–39 years old) and old
adults (60+ old) stays almost unchanged at around 460
pg/ml while the calculated RI for both the low-end value at
0,05 and the high-end value at 0,95 (of the Gaussian curve)
starts to gradually diverge at the age of 55. This divergence
with most probably can be attributed to the decline of the
relative number of “serum vitamin B12 healthy” individuals
at older age. Based on the results we do not consider that it
would be appropriate to use the indirectly measured age
specific RI for patients over 60 years.

The observed peak of serum vitamin B12 blood values for
children is so pronounced that in our opinion it is important
in the clinical interpretations of serum vitamin B12 test re-
sults. The increase of almost 50% as compared to older chil-
dren (13–18 years) and young adults (18–39 years) is con-
siderably higher than the experimental uncertainty and can
influence decisions about serum vitamin B12 deficiency or
diagnosis of high levels of serum vitamin B12 for children
in this age group.

All the data we have analysed indicate that children in the
age group of 2–10-years old indeed have elevated serum vi-

Fig. 4. Comparison of serum vitamin B12 median value for patients from a
hospital with ICD-10 diagnosis codes J00–J99 (Diseases of the respiratory
system) and patients testing B12 on their own initiative (line with square)
with the rest of patients (line with triangles). The columns represent the
number of patients in each of the groups.
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tamin B12 values as compared to the rest of the population.
This is supported by data from USA (Disease Control &
Center for Environmental Health, n.d.) where elevated data
was reported for all ethnic groups studied — Hispanic,
non-Hispanic white, and non-black. It is interesting to note
that the prevalence of low serum vitamin B12 concentration
(< 200 pg/ml) in the U.S. population was not reported only
for children 1–11 years old due to a large relative statistical
error just for this age group and no further conclusions
about RI for children were reported. Elevated serum vitamin
B12 values for children 1–11 years old were also reported
in Bohn (2019) in Canada and in Abildgaard et al. (2022) in
Denmark where in Abildgaard et al. (2022) elevated serum
vitamin B12 RIs were suggested for children aged 0–11
years. In some other countries — parts of India (Singh et

al., 2017), Nepal (Ng’Eno et al., 2017) and some parts of
Brazil (Cobayashi et al., 2015), no elevation of serum vita-
min B12 level for children was reported. When comparing
results from different laboratories it should be noted that ex-
perimental uncertainties in serum vitamin B12 tests within
20% are considered to be normal and that results between
different laboratories can differ even more.

According to population genetic studies (Krumiòa et al.,
2018), the population of Latvia is located in the North Euro-
pean genetic cluster with the highest similarity to Estonians
and is a mixture of genetic traits typical for Western Europe
and Eastern Eurasia with only small differences between
Latvian subpopulations. In the genome of Baltic natives, a
greater similarity is found within the Western hunter-
gatherer genome than in other modern populations (Mittnik
et al., 2018). In line with population genetics data, our indi-
rectly defined B12 RI for 2–10-year-old children should be
in agreement with the European population, including the
Danish population or mixed European population in Can-
ada. Elevated serum vitamin B12 RI values for children
1–11-years old in Canada (Bohn, 2019) and for children
aged 0–11 years in Denmark (Abildgaard et al., 2022) are in
agreement.

Hypothetically, the decrease in total vitamin B12 in young
people could be linked to excessive alcohol consumption.
Alcohol has a negative effect on the liver, and as liver cells
break down, not only liver-specific markers of liver dam-
age, such as transaminases (ALT and GGT), but also, total
B12 from reserves, enter the bloodstream. Reductions in RI
in older adults may also be associated with chronic alcohol
abuse. Without extra B12 intake, vitamin reserves are suffi-
cient for some years. Persistent alcohol use inhibits the nor-
mal absorption of B12 due to damaged gastrointestinal mu-
cosa, which may lead to a decrease in RI in the chronic
alcohol consumer’s group. Alcohol abuse is a problem in
the Latvian population (McKee et al. 2000; Alcohol con-
sumption estimated ..., 2023).

A healthy lifestyle could also be a reason for RIs elevation
in young adults, as dietary supplements often contain higher
B12 concentration than daily recommended intake
(MacFarlane et al., 2014).

Considering the nature of the in silico analysis used in our
work, we should consider the possibility that work the se-
rum vitamin B12 values of children represent a subgroup of
the children population with significantly elevated serum
vitamin B12 values. The analysis of the patient data we per-
formed has ruled out the possibility that this might be the
case. This conclusion is also supported by findings in
Gavars et al. (2022) that from all the serum vitamin B12
tests in Latvia, the number of the patients with lowered se-
rum vitamin B12 level considerably exceeded the number
of the patients with elevated serum vitamin B12 values. Se-
rum vitamin B12 is increasingly being tested in connection
with anaemia, which is again associated with low serum vi-
tamin B12 levels (Abu et al., 2020; Omer et al., 2022). We
have not identified any medical disorder in young children
that can be associated with considerably elevated serum vi-
tamin B12 levels and that is sufficiently widespread to be
able to influence the results. An increased serum vitamin
B12 level might be due to the intake of serum vitamin B12
vitamin supplements — either in pure form or as part of a
multivitamin formulation (Andrès et al., 2013; Channer-
Wallen et al., 2022). This can explain the elevated serum vi-
tamin B12 level for children, if we assume that most of the
children below 8 years took Vitamin B12 either regularly or
prior to tests and that after 10 years of age this behaviour
ceased. Since this is very unlikely, we conclude that with a
very high level of certainty the elevated B12 level is indeed
characteristic for children aged 2–10 years.

Based on our research we recommend using a different se-
rum vitamin B12 RI for children aged from 2 to 10 years in
the interpretation of serum vitamin B12 tests for health care
purposes. There are indications that the elevation of serum
vitamin B12 level for children might be country specific
and thus local RI are to be preferred when possible.

CONCLUSIONS

From a large number of Latvia patient data, we calculated
median serum vitamin B12 values and serum vitamin B12
RIs for different age groups with a temporal resolution of
two years. Children aged 2–10 years showed considerably
higher serum vitamin B12 levels than the rest of the popula-
tion and we recommend using different higher RIs in inter-
preting serum vitamin B12 clinical tests for children. For
the rest of the population, serum vitamin B12 blood level
remains almost constant for all other age groups with small
minima at 16 years of age.
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The study used anonymised data of serum vitamin B12
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PÇK-4/288/2022. This work was carried out in accordance
with the Code of Ethics of the World Medical Association.
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B12 VITAMÎNA SERUMA LÎMEÒA ASINÎS ATKARÎBA NO VECUMA LATVIJAS POPULÂCIJÂ

Ar in silico metodes palîdzîbu tika noteikti B12 vitamîna lîmeòa serumâ references intervâli un mediânâs vçrtîbas Latvijas iedzîvotâjiem
daþâdâs vecuma grupâs ar divu gadu soli. Pçtîjumâ tika izmantoti anonimizçti E. Gulbja laboratorijâ uzkrâtie liela apjoma B12 analîþu dati.
Dati reprezentç Latvijas iedzîvotâju kopumu. Tika izmantota E. Gulbja laboratorijâ izstrâdâta netieðâ in silico metode B12 vitamîna lîmeòa
serumâ asinîs references intervâlu noteikðanai. Konstatçta spçcîga B12 vitamîna lîmeòa paaugstinâðanâs seruma asinîs 2–10 gadus veciem
bçrniem. Secinâjumos ieteikts noteikt atðíirîgu seruma B12 vitamîna references intervâlu bçrniem.
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