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Abstract

Background: Vitamin Bl2 deficiency is a critical medical condition that, if left untreated, can lead to severe symptoms and
potentially serious and life-threatening complications. Clinical guidelines are designed to provide a standardized approach to
diagnosis and treatment, aiming for consistency and effectiveness. However, it is well-established that not all patients fit into
general guidelines.

Objective: To investigate the clinical relevance of the submitted research to support these protocols for diagnosing and treating
a B2 deficiency.

Approach: Conducting a literature review of the references focused and used on diagnosing and treating vitamin B12 deficiency
in adults and children.

Results: No robust clinical trial nor RCT has been found to back up the current protocols. The research used is primarily based
on assumptions rather than solid clinical evidence.

Conclusion: Existing guidelines for vitamin B12 deficiency need to be significantly revised and improved through clinical research,
clinical experience by experts in the field with input from patient groups worldwide.

Plain language title
Analyzing the Lack of Research on Vitamin BI2 Deficiency Guidelines: Insights from Studies and Clinical Advice

Plain language summary

This study dives into Vitamin B2 deficiency, stressing its serious health impacts and potential life-threatening complications when
not treated. The study aims to investigate the scientific articles supporting these guidelines and their clinical relevance, conducting
an in-depth analysis of literature references. The manuscript investigates and criticizes current guidelines for B12 deficiency,
pointing out 4 key issues reported by patients and clinicians worldwide. The results are grouped into 4 sections:

I. Maintenance Dose Protocol: The study questions the adequacy of maintenance doses every few months, highlighting
a lack of clinical evidence and challenging the idea of sufficient liver stores.

2. Oral Supplementation Protocol: The effectiveness of oral supplements is questioned due to inconclusive trials,
focusing on raising blood values rather than assessing actual clinical outcomes.

3. Diagnosing B12 Deficiency in Children: Guidelines neglect B12 deficiency in children despite significant differences in
B12 levels between adults and healthy kids, potentially leading to underdiagnosis and unnecessary suffering.

4. Delay in Diagnosis and Treatment: Factors like a lack of awareness and diverse symptoms contribute to delays,
emphasizing the ongoing challenge of standardizing BI2 assays.
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In the discussion, the manuscript argues that awareness of guidelines is low, and evidence-based guidelines may lack practical
relevance. It suggests a significant revision of guidelines based on robust clinical evidence, advocating for personalized treatment,
patient monitoring tools, controlled trials, and age-related healthy levels. Recognizing diverse patient needs and implementing
individualized therapies are crucial for improving care for those with vitamin B2 deficiency, emphasizing the importance of early

recognition and intervention.
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Introduction

A deficiency in Vitamin B12 is a significant medical concern
that, when not addressed, may result in pronounced symptoms
and potentially pose grave and life-threatening complications.'
Clinical guidelines are designed to provide a standardized
approach to diagnosis and treatment, aiming for consistency
and effectiveness.” In medical practice, practitioners must offer
precise recommendations from the most robust clinical evi-
dence combined with their clinical expertise and discernment.

Many guidelines for diagnosing and treating B12 deficiency
have been drawn up worldwide. However, patients from groups
with B12 deficiency and experienced clinicians worldwide have
reported 4 significant problems they experience in the guidelines
and protocols for diagnosing and treating B12 deficiency.

1) A maintenance dose once every 2 or 3 months after the
“loading dose of 10 injections” is sufficient for some but
not all patients to prevent a relapse of complaints.

2) Oral supplementation does not work for every patient,
especially those with moderate to severe symptoms or
neurological complaints.

3) Children also suffer from a B12 deficiency; sympto-
matic children suspected of having a B12 deficiency
are often not diagnosed or treated.

4) Diagnosis is often missed or delayed due to a knowl-
edge gap regarding the many and varied clinical pre-
sentations of B12 deficiency and misinterpretations of
blood values.

Objective

To investigate which published scientific articles are used to
support those guidelines and whether they have clinical
relevance.

Approach

An in-depth analysis of the literature references used to draw
up the guidelines for diagnosing and treating B12 deficiency.

Results

Treatment Protocol Regarding Maintenance Dose

The protocols for treating B12 deficiency stated that “after an
initial loading dose, you may switch to the maintenance dose

once every 2 to 3 months.” The argument to substantiate this
guideline is that the liver will be sufficiently replenished after
the loading dose and that a liver typically contains enough
cobalamin to last 2 or 3 years. As proof, the 1957 research
by Marianne Swendseid is often used, for instance, in the Neth-
erlands.>* Yet, if you read this study in its entirety, it is not
about the clinical effectiveness of the presence of cobalamin; it
is only provided as proof that livers with cirrhosis contain less
cobalamin than livers without cirrhosis: a clear and distinct
conclusion from good research. At the end of the publication,
a hypothesis is written: “If one has a liver weight of 1500 Gm
and if there is 0,70 Gm B12 present, and if one needs 0,24 Gm
much cobalamin in the body and if the cobalamin present is
available to the body, then one has enough cobalamin in the
liver for two to three years.” However, this theory has never
been tested clinically but is used to substantiate the treatment.

Recent data analysis from the Nexo Lab of the University
Arhus shows that after a Roux-en-Y, Gastric Bypass, and Gas-
tric Sleeve, patients’ levels of total serum B12 and holotran-
scobalamin (holoTC) drop, and methylmalonic acid (MMA)
and homocysteine rise significantly after 75 days. After 150
days, MMA and holoTC especially fall into inadequate values.
The researchers concluded that their “data challenge the con-
cept that liver B12 stores secure long-term maintenance of B12
status™ (Figure 1).

Also, there is no proof of the “storage of cobalamin” as “in a
box.” Absorption and reabsorption of cobalamin is an ongoing
complex biological system in which substances are continu-
ously converted into other active substances.®®

Apart from the research mentioned earlier, a 2019 study
implemented a brief 1-month intervention focused on a vege-
tarian diet. Findings from the Lederer (2019) study indicate that
within 4 weeks of reduced vitamin B12 intake by healthy
volunteers, holo-TC, the active form of vitamin B12 in plasma,
experienced an immediate decrease and, as a result of this, an
increase in MMA and homocysteine.”

Treatment Protocol Regarding Oral Supplementation

The effectiveness of oral supplementation, which is increasingly
recommended as the first or sole treatment, remains questioned
by many researchers, clinicians, and experts.'®'* Clinical trials
and interventions used as proof that oral supplements work just
as well as injections mainly focus on raising blood values rather
than assessing clinical outcomes.'>"'®
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Figure |. Early changes in vitamin B12 uptake and biomarker status following Roux-en-Y gastric bypass and sleeve gastrectomy. Source:
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Kornerup et al.

This is, in fact, a contradiction with what is correctly stated
in the B12 deficiency guidelines of the Netherlands from NHG:
“testing after supplementation to monitor the effectiveness of
the treatment is pointless; B12 blood value will always rise.””*
Also by passive diffusion.

Other research focuses only on the elderly with no harmful
health conditions.'®'® Some of the 31 patients suffered from
B12 deficiency malabsorption due to their diet.'” Even the
latest Cochrane review showed that the evidence that oral was
just as effective as intramuscular cobalamin injections was
“low to very low” because it was never adequately tested in
a clinical setting. Also, there were generally too few patients
included in the mentioned studies.

Diagnostic Tools for Diagnosing B2 Deficiency
in Children

Children, just like adults, can suffer from a nondietary and
dietary B12 deficiency with just as serious health consequences
as adults.?** For children, a laboratory protocol for adults is
used for diagnosis. Therefore, the general guidelines for diag-
nosing B12 deficiency do not include children.

However, since 2003, by Monsen et al, the median and
interquartile values of B12, MMA, and homocysteine in
children have been recorded and published through blood
analyses®* (Table 1). This pioneering research revealed sub-
stantial differences between adults and healthy children in
B12, holoTC, MMA, and homocysteine levels. Those levels
were substantially higher (sB12, holoTC) or lower (MMA,
homocysteine). Other scientists repeat this research with
similar outcomes as a result.*® Despite these differences,
which can be well explained since cobalamin is not only
involved in the production of red blood cells but is also
essential for cell division and DNA (children are develop-
ing), existing guidelines do not address children with
vitamin B12 deficiency.?' This practice may lead to under-
diagnosis and unnecessary suffering in children. Poor long-
term outcomes of a B12 deficiency in children have been
recorded.”*~°

Delay in Diagnosis and Treatment:

Several factors underlie the delay in diagnosis and
therapy:
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Table I. Changes in Serum Cobalamin, Serum Folate, Plasma tHcy, and Plasma MMA in Children From Day 4 Throughout...?
Vitamins and metabolites in children according to age
Age groups
4 days 6 weeks-6 months 1-10 years 10.5-15 years 15.5-19 years

N 173 118 172 109 128
Serum cobalamin, pmol/L

Median 314 217 551 436 369

Interquartile range 238-468 147-290 456-683 295-529 294-452
Serum folate, nmol/L

Median 27.0 31.6 14.9 1.9 9.7

Interquartile range 20.4-36.3 21.3-43.3 12.0-21.1 9.0-15.1 7.7-12.6
Plasma MMA, pumol/L

Median 0.29 0.78 0.13 0.17 0.14

Interquartile range 0.24-0.39 0.36-1.51 0.11-0.17 0.13-0.22 0.12-0.18
Plasma tHcy, umol/L

Median 6.22 7.47 5.24 6.52 7.75

Interquartile range 5.00-7.48 6.10-9.22 4.68-5.97 5.70-7.75 6.61-9.12

Abbreviations: MMA, methylmalonic acid; tHcy, total homocysteine.
3Source: Monsen et al.2*

e There is a need for more awareness and knowledge in
recognizing B12 deficiency symptoms in adults and
children.*'*

e The subtle and diverse clinical manifestations of B12
deficiency may mimic other medical conditions, espe-
cially in the absence of anemia.*"*¢

e Health care professionals sometimes need to remem-
ber to consider B12 deficiency in the differential
diagnosis, resulting in prolonged investigations and
misdiagnosis.>”*?

e Failure to use and inaccessibility of second-line
tests, such as the metabolites MMA and homocys-
teine. These tests are essential in diagnosing B12
deficiency when blood levels of B12 are low-
normal to normal.**

e Standardization of serum vitamin B12 assays still needs
to be completed: there are differences in measuring and
testing methods at different laboratories.*>**¢

Discussion

There is evidence that awareness of existing guidelines is
generally low; it is also widely acknowledged that general
guidelines may only be suitable for some patients.*” With-
out robust clinical evidence, “evidence-based guidelines”
may not provide sufficient guidance.*® In case of a lack
of relevant RCTs in guidelines, patient support tools are
working more positively to help individualize patient deci-
sions.” In 1990, the Institute of Medicine released a report
to promote greater standardization and consistency in devel-
oping guidelines. This report was subsequently updated in
2011. They stated that for the guidelines to be considered
reliable and effective in clinical practice, these recommen-
dations must:

e Be based on a systematic review of the existing evidence
(with clinical relevance Clara Plattel).

e Be developed by a knowledgeable, multidisciplinary
panel of experts and representatives from key affected
groups.

e Consider essential patient subgroups and patient prefer-
ences, as appropriate.

e Be based on an explicit and transparent process that
minimizes distortions, biases, and conflicts of interest.

e Provide a clear explanation of the logical relationships
between alternative care options and health outcomes
and provide ratings of both the evidence quality and the
recommendations’ strength.

e Be reconsidered and revised as appropriate when
crucial new evidence warrants modifications of
recommendations.*’

These excellent recommendations still need to be adequately
implemented in the guidelines on all points. Patient input and
input from independent clinical experts are essential. Recently, a
comprehensive set of treatment guidelines that meet the Institute
of Medicine’s criteria for setting up guidelines has been pub-
lished by Wolffenbuttel et al.'® Unfortunately there is still a long
way to go.z’so

Conclusion

e The existing guidelines for vitamin B12 deficiency need
significant revision and improvement because they are
primarily based on assumptions rather than robust clin-
ical evidence to validate treatment duration, frequency,
and form, particularly in assessing clinical outcomes. As
a result, patients often face relapses and ongoing
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symptoms after being placed on maintenance doses or
put on oral supplements.

e There is no diagnostic guideline specifically for chil-
dren. Cutoff values for adults are used for the diagnosis
of B12 deficiency in children, and therefore, many
children go undiagnosed and untreated.

Recognizing the symptoms and the distinct needs of
different patients and embracing individualized treatments are
vital steps toward improving the quality of care for individuals
with vitamin B12 deficiency. This will save a lot of suffering
and costs. Early recognition and intervention are critical for
preventing irreversible damage and promoting a timely recov-
ery for affected individuals.

Recommendations

e Developing guidelines as indicated by the Institute of
Medicine (2011)

e Adding personalized treatment
Creating a patient monitoring tool with the Patient
Reported Outcome Measures method

e Setting up controlled intervention trials with clinical
outcome measures

e Define “B12 deficiency” and establish age-related levels
in healthy children
Standardize serum vitamin B12 assays
Define: “Healthy levels”

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

ORCID iD

Clara H. M. Plattel ( https://orcid.org/0009-0001-0483-2029

References

1. Green R, Allen LH, Bjerke-Monsen A-L, et al. Vitamin B12
deficiency. Nat Rev Dis Primers. 2017;3(1):1-20. doi:10.1038/
nrdp.2017.40

2. Elwyn G, Quinlan C, Mulley A, Agoritsas T, Vandvik P, Guyatt
G. Trustworthy guidelines—excellent; customized care tools—
even better. BMC Med. 2015;13(1):199. doi:10.1186/s12916-
015-0436-y

3. Swendseid ME, Hvolboll E, Schick G, Halsted JA. The vitamin
B-12 content of human liver tissue and its nutritional significance.
Blood. 1957;12(1):24-28.

4. Wiersma T, Woutersen-Koch H. NHG-Standpunt Diagnostiek
van vitamine B12-deficiéntie. Huisarts Wet. 2014;57:472-475.

5. Kornerup LS, Hvas CL, Abild CB, Richelsen B, Nexo E. Early
changes in vitamin B12 uptake and biomarker status following

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Roux-en-Y gastric bypass and sleeve gastrectomy. Clin Nutr.
2018;38(2):906-911. doi:10.1016/j.clnu.2018.02.007

. Guéant JL, Guéant-Rodriguez RM, Alpers DH. Vitamin B12

absorption and malabsorption. Vitam Horm. 2022;119:241-274.
doi:10.1016/bs.vh.2022.01.016

. Green R. Vitamin B12 deficiency from the perspective of

a practicing hematologist. Blood. 2017;129(19):2603-2611.
doi:10.1182/blood-2016-10-569186

. Green R, Jacobsen DW, van Tonder SV, Kew MC, Metz J.

Enterohepatic circulation of cobalamin in the nonhuman primate.
Gastroenterology. 1981;81(4):773-776.

. Lederer AK, Hannibal L, Hettich M, et al. Vitamin B12 status

upon short-term intervention with a vegan diet—a randomized
controlled trial in healthy participants. Nutrients. 2019;11(11):
2815. doi:10.3390/nul 1112815

Wolffenbuttel BH, Owen PJ, Ward M, Green R. Vitamin B12.
BMJ. 2023;383: €071725. doi:10.1136/bmj-2022-071725

Amini M, Khosravi M, Baradaran HR, Atlasi R. Vitamin B12
supplementation in end stage renal diseases: a systematic review.
Med J Islam Repub Iran. 2015;29:167.

Chevalier P. Vitamine B12 oraal of intramusculair toedienen?
Duiding onderzoek oral versus im Vidal. Minerva, Tijdschrift
voor Evidence-Based Medicine. 2007;6(2):2.

Solomon LRR. Oral vitamin B12 therapy: a cautionary note.
Blood. 2004;103(7):2863.

Favrat B, Vaucher P, Herzig L, et al. Oral vitamin B12 for patients
suspected of subtle cobalamin deficiency—a multicentre prag-
matic randomised controlled trial. Fam Pract. 2011;12(2):8.
Doets EL, van Wijngaarden JP, Szczecinska A, et al. Vitamin B12
intake and status and cognitive function in elderly people. Epide-
miol Rev. 2012;35:2-21.

Andres E, Fothergill H, Mecili M. Efficacy of oral cobalamin
(vitamin B12) therapy. Expert Opin Pharmacother. 2010;11(2):
249-256. doi:10.1517/14656560903456053

Duyvendak MV, Veldhuis GJ. Vitamine B12 suppletie liever
oraal dan parenteral [Oral better than parenteral supplementation
of vitamin B12]. Ned Tijdschr Geneeskd. 2009;153(B485):5.
Kripke C. Is oral vitamin B12 as effective as intramuscular injec-
tion? Am Fam Physician. 2006;73(1):65.

Troilo A, Mecili M, Ciobanu E, Boddi V, D’Elios MM, Andr¢s E.
Efficacité et tolérance de la vitamine B12 par voie orale chez 31
patients avec une maladie de Biermer ou une maldigestion des
cobalamines alimentaires [Oral vitamin B12: Efficacy and safety
data in 31 patients with pernicious anemia and food-cobalamin
malabsorption]. Presse Med. 2010;39(12):e273-¢279.

Kocaoglu C, Akin F, Caksen H, Boke SB, Arslan §, Aygiin S.
Cerebral atrophy in a vitamin B12-deficient infant of a vegetarian
mother. J Health Popul Nutr. 2014;32(2):367-371.

Torsvik I, Ueland PM, Markestad T, Bjerke-Monsen A-L.
Cobalamin supplementation improves motor development and
regurgitations in infants: results from a randomized intervention
study. Am J Clin Nutr. 2013;98(5):1233-1240. doi:10.3945/ajcn.
113.061549

Malhotra S, Subodh BN, Parakh P, Lahariya S. Brief report:
childhood disintegrative disorder as a likely manifestation of



Plattel

S85

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

vitamin B12 deficiency. J Autism Dev Disord. 2013;43(9):
2207-2210. doi:10.1007/s10803-013-1762-6

Demir N, Koc A, Ustyol L, Peker E, Abuhandan M. Clinical and
neurological findings of severe vitamin B12 deficiency in infancy
and importance of early diagnosis and treatment. J Paediatr Child
Health. 2013;49(10):820-824. doi:10.1111/jpc.12292

Monsen A-LB, Refsum H, Markestad T, Ueland PM. Cobalamin
status and its biochemical markers methylmalonic acid and homo-
cysteine in different age groups from 4 days to 19 years. Clin
Chem. 2003;49(12):2067-2075. doi:10.1373/clinchem.2003.
019869

van Beynum IM, den Heijer M, Thomas CM, Afman L,
Oppenraay-van Emmerzaal D, Blom HJ. Total homocysteine and
its predictors in Dutch children. Am J Clin Nutr. 2005;81(5):
1110-1116.

Hogeveen M, Beijnum IV, Rooij AV, Kluijtmans L, Heijer MD,
Blom H. Methylmalonzuurconcentraties bij gezonde Nederlandse
kinderen. Ned Tijdschr Klin Chem Labgeneesk. 2009;34(4):
227-229.

Sobczynska-Malefora A, Ramachandran R, Cregeen D, et al. An
infant and mother with severe B12 deficiency: vitamin B12 status
assessment should be determined in pregnant women with anae-
mia. Eur J Clin Nutr. 2017;71(8):1013-1015.

Heiner-Fokkema MA-O, Riphagen 1J, Wiersema NS, et al. Age
dependency of plasma vitamin B12 status markers in Dutch chil-
dren and adolescents. Pediatr Res. 2021;90(5):1058-1064.
Graham SM, Arvela OM, Wise GA. Long-term neurologic
consequences of nutritional vitamin B12 deficiency in infants.
J Pediatr. 1992;121(5 Pt 1):710-714.

Honzik T, Adamovicova M, Smolka V, Magner M, Hruba E,
Zeman J. Clinical presentation and metabolic consequences in
40 breastfed infants with nutritional vitamin B12 deficiency—
What have we learned? Eur J Paediatr Neurol. 2010;14(6):
488-495. doi:10.1016/j.ejpn.2009.12.003

Seage CA-OX, Glover E, Mercer J. Receiving a diagnosis of
pernicious anemia: exploring experiences of relationships with
health professionals. J Patient Exp. 2020;7(5):766-770.

Malizia RW, Baumann BM, Chansky ME, Kirchhoff MA.
Ambulatory dysfunction due to unrecognized pernicious anemia.
J Emerge Med. 2010;38(3):302-307. doi:10.1016/j.jemermed.
2007.05.044

Gross JS, Weintraub NT, Neufeld RR, Libow LS. Pernicious
anemia in the demented patient without anemia or macrocytosis.
A case for early recognition. J Am Geriatr Soc. 1986;34(8):
612-614.

Lindenbaum J, Healton EB, Savage DG, et al. Neuropsychiatric
disorders caused by cobalamin deficiency in the absence of ane-
mia or macrocytosis. N Engl J Med. 1988;318(26):1720-1728.
doi:10.1056/NEIM198806303 182604

Erol 1, Alehan F, Giimiis A. West syndrome in an infant with
vitamin B12 deficiency in the absence of macrocytic anaemia.
Dev Med Child Neurol. 2007;49(10):774-776. doi:10.1111/
j-1469-8749.2007.00774.x

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Ralapanawa DMPUK, Jayawickreme KP, Ekanayake EMM,
Jayalath WATA. B12 deficiency with neurological manifestations
in the absence of anaemia. BMC Res Notes. 2015;8(458):1-4.
Tripathi M, Vibha D. Reversible dementias. Indian J Psychiatry.
2009;51(Suppl1):S52-S55.

Bryan RH. Are we missing vitamin B12 deficiency in the primary
care setting? J Nurse Pract. 2010;6(7):519-523. doi:10.1016/
j.nurpra.2010.01.023

Iqtidar N, Chaudary MN. Misdiagnosed vitamin B12 deficiency a
challenge to be confronted by use of modern screening markers.
J Pak Med Assoc. 2012;62(11):1223-1229.

Mulley AG, Trimble C, Elwyn G. Stop the silent misdiagnosis:
patients’ preferences matter. BM.J. 2012;345:¢6572. doi:10.1136/
bm;j.e6572

Dobrozsi S, Flood VH, Panepinto J, Scott JP, Brandow A.
Vitamin B12 deficiency: the great masquerader. Pediatr Blood
Cancer. 2014;61(4):753-755. doi:10.1002/pbc.24784

Boucher M, Bryan S, Dukes S. Deficiency or dementia? Explor-
ing B12 deficiency after urostomy. Br J Nur. 2015;24(11):
594-597. doi:10.12968/bjon.2015.24.11.594

Wolffenbuttel BHR, Wouters H, Heiner-Fokkema MR, van der
Klauw MM. The many faces of cobalamin (Vitamin B12)
deficiency. Mayo Clin Proc Innov Qual Outcomes. 2019; 3(2):
200-214.

Carmel R. Biomarkers of cobalamin (vitamin B-12) status in the
epidemiologic setting: a critical overview of context, applications,
and performance characteristics of cobalamin, methylmalonic
acid, and holotranscobalamin II. Am J Clin Nutr. 2011;94(1):
348S-358S. doi:10.3945/ajen.111.013441

Warendorf JK, van Doormaal PTC, Vrancken AFJE, et al.
Clinical relevance of testing for metabolic vitamin
B12 deficiency in patients with polyneuropathy. Nutr
Neurosci. 2022;25(12):2536-2546. doi:10.1080/1028415X.
2021.1985751

Ispir E, Serdar MA, Ozgurtas T, et al. Comparison of four auto-
mated serum vitamin B12 assays. Clin Chem Lab Med (CCLM).
2015;53(8):1205-1213. doi:10.1515/cclm-2014-0843

Weisz G, Cambrosio A, Keating P, Knaapen L, Schlich T,
Tournay VJ. The emergence of clinical practice guidelines.
Milbank Q. 2007;85:691-727. doi:10.1111/j.1468-0009.2007.
00505.x

Latov N. Evidence-based guidelines: not recommended. J Am
Phys Surg. 2005;10(1):2.

Institute of Medicine Committee on Standards for Developing
Trustworthy Clinical Practice Guidelines. In: Graham R, Mancher
M, Miller Wolman D, Greenfield S, Steinberg E, eds. Clinical
Practice Guidelines We Can Trust. National Academies Press

(US).
Elwyn G, Scholl I, Tietbohl C, Mann M, Edwards A, Clay C.
“Many miles to go...” A systematic review of the implementa-

tion of patient decision support interventions into routine clinical
practice. BMC Med Inf Decis. 2013;13:S14. doi:10.1186/1472-
6947-13-S2-S14



	Lack of Clinical Evidence Regarding the Guidelines for Vitamin B12 Deficiency: An Analysis From Literature and Recommendations From Clinical Practice
	Introduction
	Objective
	Approach
	Results
	Treatment Protocol Regarding Maintenance Dose
	Treatment Protocol Regarding Oral Supplementation
	Diagnostic Tools for Diagnosing B12 Deficiency in Children
	Delay in Diagnosis and Treatment:

	Discussion
	Conclusion
	Recommendations
	Declaration of Conflicting Interests
	Funding
	ORCID iD
	References


