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Title: Diagnosis, treatment and long-term management of vitamin B12 deficiency in adults: A Delphi expert consensus  

Obeid et al.,  

 

Supplemental Tables  

 

Table S1. Keywords and filters used in the literature search in PubMed. 

Population 

Adults, vitamin B12 deficient, people with neurological disorders caused by B12 deficiency such as subacute combined 

degeneration, pernicious anemia, peripheral neuropathy, people with diabetes, dementia, elderly people, intrinsic factor 

antibody, gastritis, macrocytic anemia, anemia, malabsorption, gastric bypass surgery, neurological disorders, nitrous oxide 

toxicity, spinal cord diseases, proton pump inhibitors 

#1 

“deficien*”[tiab] OR neuropathy[tiab] OR tingling[tiab] OR pain[tiab] OR vibration[tiab] OR sensation[tiab] OR “peripheral 

nerve”[tiab] OR “peripheral neuritis”[tiab] OR symptoms[tiab] OR “nitrous oxide”[tiab] OR “degeneration*”[tiab] OR 

“diagnos*”[tiab] OR marker[tiab] OR “subacute*”[tiab] OR anemia[tiab] OR anemic[tiab] OR anaemia[tiab] OR anaemic[tiab] 

OR malabsorption[tiab] OR “B12-malabsorption”[tiab] OR “B12-absorption”[tiab] OR “nerve*”[tiab] “megalo*”[tiab] OR 

“neuro*”[tiab] OR “nervous*”[tiab] OR “diabetes*”[tiab] OR diabetic[tiab]OR dementia[tiab] OR “intrinsic*”[tiab] OR 

gastritis[tiab] OR “glossitis*”[tiab] OR atrophy[tiab] OR “sensation”[tiab] OR “spin*”[tiab] OR weakness[tiab] OR 

“gastrointestinal*”[tiab] OR “sore tongue”[tiab] OR “anorexia”[tiab] OR “achlorhydria”[tiab] OR “numbness”[tiab] OR 

“vibratory sense”[tiab] OR macrocytosis[tiab] OR leukopenia[tiab] OR locomotion[tiab] OR neuromuscular[tiab] OR “gastric 

cancer”[tiab] OR appendicitis[tiab] OR paraesthesiae[tiab] OR “spinal cord”[tiab] OR “posterior column”[tiab] OR “mental 

disturbance”[tiab] OR “papillae atrophy”[tiab] OR “weight loss”[tiab] OR “gastric*”[tiab] OR “sore mouth”[tiab] OR 

cholecystitis[tiab] OR “cerebr*”[tiab] OR vitiligo[tiab] OR “optic atrophy”[tiab] OR hypertension[tiab] OR 

atherosclerosis[tiab] OR “proton pump inhibitors*”[tiab] OR “gastrectomy”[tiab] OR “Crohn*”[tiab] OR “inflammatory bowel 

disease”[tiab] OR “metformin”[tiab] OR parkinson[tiab] OR “L-dopa”[tiab] OR “H2-receptor ant*”[tiab] OR “pylori”[tiab] OR 

infection[tiab] AND "vitamin b 12 deficiency/complications"[MeSH Terms] OR "vitamin b 12 deficiency/diagnosis"[MeSH 

Terms] OR "vitamin b 12 deficiency/diagnostic imaging"[MeSH Terms] OR "vitamin b 12 deficiency/diet therapy"[MeSH 

Terms] OR "vitamin b 12 deficiency/drug therapy"[MeSH Terms] OR "vitamin b 12 deficiency/etiology"[MeSH Terms] OR 

"vitamin b 12 deficiency/mortality"[MeSH Terms] OR "vitamin b 12 deficiency/prevention and control"[MeSH Terms] 

Intervention Cobalamin, vitamin B12, cyano, hxdroxy, adenosyl and methyl-cobalamin, injection, oral, nasal, and B12 biomarkers 
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#2 

cobalamin[tiab] OR “vitamin B12”[tiab] OR B12[tiab] OR “vitamin*”[tiab] OR “cyanocobalamin”[tiab] OR 

“hydroxycobalamin”[tiab] OR hydroxocobalamin[tiab] OR “methylcobalamin”[tiab] OR intervention[tiab] OR injection[tiab] 

OR oral[tiab] OR nasal[tiab] OR biomarker[tiab] OR marker[tiab] OR “methylmalonic*”[tiab] OR “blood count”[tiab] OR 

“blood test”[tiab] OR diagnose[tiab] OR holotranscobalamin[tiab] OR homocysteine[tiab] OR “anti-intrinsic factor”[tiab] OR 

antibodies[tiab] OR “parietal cells antibody”[tiab] 

Comparison B12 sufficient, healthy 

 Outcome   Clinical improvement, improvement of pain, general health, side effects, toxicity  

#3 

“recover*”[tiab] OR safety[tiab] OR “improve*”[tiab] OR clinical[tiab] OR “symptom*”[tiab] OR improved[tiab] OR 

safety[tiab] OR “side effect*”[tiab] OR remission[tiab] OR relapse[tiab] OR “prevent*”[tiab] 

#4 

Exclude animal studies, case reports, infants: 

mouse[tiab] OR mice[tiab] OR rat[tiab] OR rats[tiab] OR murine[tiab] OR “animal*”[tiab] OR “cell culture”[tiab] OR “cell-

culture”[tiab] OR “inborn error*”[tiab] OR newborn[tiab] OR “genetic*”[tiab] OR “case report”[tiab] OR “infant*”[tiab] OR 

children[tiab] OR “case-report*” OR “inherited” [tiab] OR “gene*”[tiab]  

Language 

Filter Only English language 

Time filter Time limit last 20 years 2003-2023 

Search #1 AND #2 AND #3 NOT #4 

 

 

 

 

 

 

 

 

 



3 
 

Table S2. Inclusion and exclusion criteria used in the scoping review.  

Inclusion criteria: Observational and interventional studies, systematic reviews and meta-analysis were qualified. The study design can be case-

control, cohort, cross sectional or interventional. Intervention studies can be randomized, or quasi-randomized, controlled (placebo or any 

appropriate comparator) or uncontrolled, blinded or open labelled. Studies of any design reporting improvement of clinical symptoms of certain 

disorders after intervention with B12 were included. Studies on risk groups or diseases consistently showing high prevalence of B12 deficiency 

were included. Studies on signs and symptoms (e.g. mouth ulceration, bladder dysfunction, etc) that were historically and consistently found in 

patients with B12 deficiency were included. Randomized controlled trials, single arm studies, studies treating with B12 (both arms received B12) 

without a control group were included. The studies must have reported at least one of the following: 1- clinical signs and symptoms claimed to 

be related to B12 deficiency and were treated with vitamin B12 to proof reversibility or a causal relationship; 2- intervention studies using 

vitamin B12 alone or in combination with drugs (versus the drug alone) or active compounds (except of combination with other B vitamins such 

as B6, B1 and folic acid) versus without the additional component. The outcome of interventional studies could be improvement in clinical 

symptoms and/or based on biomarkers; 3- studies measuring biomarkers of vitamin B12 and studying the effect of vitamin B12 on the 

biomarkers. 

The clinical symptoms of vitamin B12 deficiency had to be objectively measured (e.g. MRI, electrophysiology, etc.) or assessed using standardized 

neurological test scores classifying subjective symptoms and/or objective signs of sensorimotor dysfunction, measuring pain, quality of life, 

cognitive function tests, the presence of anemia (i.e., by measuring hemoglobin), or any other relevant clinical investigations. In interventional 

studies, the intervention could be with vitamin B12 of at least 50 µg per treatment session (day or week). We assumed 50 µg vitamin B12 to be 

the minimal effective dose that may cause clinical improvement. Studies using any form of vitamin B12 (cyano, hydroxyl, methyl, adenosyl) and 

any route of administration (oral, injection, nasal spray, etc.) were eligible. There was no restriction with regard to the duration of treatment. There 

was no restriction with regard to the characteristics of the populations under investigation, except for age (had to be ≥ 14 years). The study 

participants could have other comorbidities that could be the reason for B12 deficiency such as intestinal disorders, diabetes, renal diseases, and 

could be using drugs that interfere with vitamin B12. No restriction was applied regarding the characteristics and site of recruitment of the 

participants (asymptomatic, hospital settings, free living, and outpatients clinics).  

Exclusion criteria: Animal studies, in-vitro studies, case reports, case series including < 3 cases, letters to the editor, narrative reviews, and 

reports on inherited causes of vitamin B12 deficiency (inborn errors, late manifestations of inherited B12 metabolic disorders and genetic 

variants). Studies on acquired B12 deficiency in infants and children were not eligible due to the limited number of studies with purely vitamin 

B12 deficiency or single B12 treatment. Observational studies showing novel associations between vitamin B12 and some diseases or conditions 

(e.g. CVDs, restless legs syndrome, etc.), but not showing reversibility after treatment (where no evidence for causality is supported by the data 

from the study or the literature) were not eligible. 

Treatment studies should not include a combination of B12 with other active ingredients, because it cannot be determined whether the improvement 

of symptoms was due to B12. Cost-effectiveness studies were excluded because they were not the focus of this consensus. We excluded studies 

investigating primarily homocysteine and folate but not focusing on B12, studies on B12-biomarkers only, but not showing clinical symptoms or 

reversibility, and studies on maternal low vitamin B12 in context of birth outcomes or birth defects. Studies on the effect of maternal B12 deficiency 

on outcomes in the fetus/newborn were not the subject of the present investigation. The topic of exposure to nitric oxide was addressed in general, 

but individual studies on nitric oxide abuse were not included.   
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Table S3 is provided as a separate Excel table 
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Table S4. Questions, potential answers and results of survey 1 and the answers that qualified for the Delphi survey round 2 according to the study criteria (1). 

Questions in survey 1 All possible answers in survey 1 The answers that reached agreement (1) and 

were revised and transferred to survey 2  

Q1  

The overall burden of 

unidentified B12 deficiency is 

being commonly underrated. On 

this background, would you 

suggest one or more of the 

following initiatives? 

 I do not have the expertise to answer this question. 

 General practitioners and primary health care personnel need to be 

more aware of patients at risk, symptoms, diagnostic measures, and 

management of B12 deficiency.  

 Patients and the public need to be better informed on the nature, 

causes and consequences of B12 deficiency.  

 Establish centralized and specialized multidisciplinary health centers 

for complex diseases.  

 I would suggest to e.g., foster self-support groups for B12 deficient 

patients.  

 Other (please specify) ----------------- 

 General practitioners and primary health 

care personnel need to be more aware of 

patients at risk, symptoms, diagnostic 

measures and management of B12 

deficiency. 0.98 (0.91-0.998) 

 Patients and the public need to be better 

informed on the nature, causes and 

consequences of B12 deficiency. 0.86 

(0.77-0.93) 

Q2 

In more than 50% of people 

with B12 deficiency, the 

diagnosis is delayed by several 

years. What are the obstacles 

preventing an earlier diagnosis, 

especially for primary health 

care providers? 

 I do not have the expertise to answer this question. 

 Signs and symptoms of B12 deficiency can vary. 

 There is insufficient time available during primary care 

consultations.  

 There is generally insufficient knowledge among doctors about risk 

factors for B12 deficiency.  

 The evaluation of neurological and psychiatric features of B12 

deficiency is the prominent diagnostic problem for primary health 

care providers.  

 In my setting, the costs of diagnosing B12 deficiency are not 

entirely covered by the health care system.  

 Other (please specify)----------------- 

Signs and symptoms of B12 deficiency can 

vary. 0.86 (0.77-0.93) 

 

There is generally insufficient knowledge 

among doctors about risk factors for B12 

deficiency. 0.93 (0.85-0.97) 
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Q3 (2), (3) 

In your opinion, which of the 

following symptoms are most 

difficult to link to clinically 

manifested B12 deficiency? 

 I do not have the expertise to answer this question. 

 Symptoms related to anemia (physical tiredness, paleness, 

tachycardia, dizziness, headache…)  

 Non-disturbing sensory neurological dysfunction (numbness, minor 

paresthesia...)  

 Pain or other unpleasant sensations (burning, pricking, tightness 

around ankles...)  

 Instability in standing or walking 

 Frequent falls 

 Orthostatic hypotension 

 Vision problems  

 Stiffness (spasticity) in legs, spastic gait 

 Neurogenic bladder dysfunction (urgency, dyssynergia…) 

 Muscle weakness 

 Myalgia or fibromyalgia 

 Soreness of tongue/beefy red tongue and angular lip soreness 

 Loss of appetite and unintentional weight loss 

 Depressive symptoms 

 Burnout and fatigue 

 Anxiety 

 Cognitive impairment and dementia 

 Psychosis 

 Mucocutaneous changes: Hyperpigmentation of hair, nails, skin and 

tongue 

 Other (please specify)----------------- 

 
We weighted the results and ranked the 

symptoms according to the weighted panelist 

response. We finally used a crude grouping of 

symptoms and transferred the question to cycle 

2.  

 

Q4 (2), (3) 

In your patients with B12 

deficiency how often do you 

encounter the following 

symptoms/ conditions?  

 

 

 Anemia-related symptoms (weakness, paleness, tachycardia, 

shortness of breath etc.)  

 Gastric problems 

 Non-alcoholic fatty liver disease 

 Hunter’s glossitis and/or cheilitis  

 Visual problems (decrease of visual acuity) 

 Deficits of superficial sensation (reduced perception of touch, 

pressure, pinprick or temperature) 

 Paresthesias in upper or lower extremities 

 Pain in upper or lower extremities  

 Deficits of deep sensation (perception of vibration, joint position 

sense, loss of balance, instability of standing or gait, ataxia)  

 Motor weakness (incl. foot drop, stepping gait) 

The results were weighted and the symptoms 

were ranked. Then, the results were grouped and 

ranked according to the body system for cycle 2.  
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 Muscle pain/ fibromyalgia  

 Reduced or absent ankle jerks  

 Lower limb spasticity (leg stiffness, clonus, brisk knee jerks, 

Babinski’s sign)  

 Orthostatic hypotension 

 Depressive symptoms 

 Burnout, fatigue  

 Anxiety 

 Cognitive impairment, dementia  

 Delusions 

 Mucocutaneous alterations (hyper-pigmentation of hair, nails, skin, 

tongue)  

 

 
Q5  

Please indicate whether you 

concur with this diagnostic 

pathway (using special 

diagnostic tests is subject to 

availability).  

 

 I do not have the expertise to answer this question. 

 I agree  

 I do not agree  

 Some advanced laboratory tests or spinal MRI or 

neurophysiological measurements are not readily available in 

my country.  

 I specifically suggest the following changes (please indicate): --

--------------- 

 

I agree: 0.73 (0.62-0.82) 

17 comments to be taken into consideration 

whenever possible 
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Q6 

Long term use of metformin is 

associated with lower plasma 

concentrations of B12 and 

linked to the frequency and 

severity of neuropathy. Should 

B12 status be checked e.g., once 

per year in people with type 2 

diabetes treated with 

metformin? 

 I do not have the expertise to answer this question. 

 Agree 

 Neutral  

 Disagree 

I agree: 0.83 (0.74-0.90)  

Q7 

Plasma B12 concentrations far 

above the reference range may 

be encountered during medical 

checks in people with unspecific 

symptoms. What is your attitude 

on this finding? 

 I do not have the expertise to answer this question. 

 I inquire whether the person is using any source of vitamin B12 as 

food supplement or OTC drugs. 

 I check liver and renal function markers that may explain high 

plasma B12.  

 I rule out clinical conditions that may suggest malignancy (liver, 

hematological, or others). 

 I repeat the plasma B12 test after 3-6 months. 

 I inquire whether the person is using any 

source of vitamin B12 as food supplement or 

OTC drugs. 0.90 (0.81-0.95).  

 I check liver and renal function markers that 

may explain high plasma B12. 0.62 (0.50-

0.72) 

 I rule out clinical conditions that may 

suggest malignancy (liver, hematological, or 

others). 0.62 (0.50-0.72) 

 I repeat the plasma B12 test after 3-6 

months. 0.72 (0.61-0.81)  

Q8 

What is your opinion regarding 

the usefulness of B12 markers 

in clinical practice? 

 I do not have the expertise to answer this question. 

 For initial diagnosis, I would rely on clinical investigations and 

disease history and will use B12 related laboratory tests only for 

orientation/confirmation and occasionally monitoring after 

treatment.  

 I would measure plasma B12 concentration for initial diagnosis, 

taking into consideration that people from a black family 

background have higher reference intervals for plasma B12.  

 If possible, I would measure plasma holotranscobalamin in addition 

to B12.  

 If possible, I would additionally measure a metabolic marker 

(methylmalonic acid or total homocysteine) whenever the clinical 

picture is suggestive of B12 deficiency.  

 If anemia or neuropsychiatric manifestations are present and plasma 

B12 concentration is roughly below 300 pmol/L (400 ng/L), 

I would treat with B12 and use the response of reticulocytes or 

neuropsychiatric symptoms to treatment within 4 to 8 weeks as 

diagnostic confirmation of pre-treatment deficiency. 

If possible, I would additionally measure a 

metabolic marker (methylmalonic acid or total 

homocysteine) whenever the clinical picture is 

suggestive of B12 deficiency. 0.72 (0.61-0.81) 
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 For monitoring, I would measure plasma B12 only in people who 

are not on parenteral B12 replacement. 

Q9 

What is your opinion on the use 

of disturbed B12 markers (low 

plasma B12 or 

holotranscobalamin 

concentrations optimally 

combined with elevated 

methylmalonic acid or 

homocysteine) to identify B12 

deficiency and guide the 

decision on prophylaxis or 

treatment of B12 deficiency? 

 

 I do not have the expertise to answer this question. 

 Disturbed B12 markers in otherwise healthy person are a sufficient 

criterion to recommend B12 supplementation. 

 Disturbed B12 markers are not sufficient to diagnose B12 

deficiency unless combined with anemia and/or neuropsychiatric 

symptoms. 

 Disturbed B12 markers are sufficient to diagnose B12 deficiency in 

persons at-risk of deficiency because of family history of pernicious 

anemia or conditions like atrophic gastritis, metformin or L-dopa-

medication, gastrectomy, or chronic intestinal diseases e.g., Crohn’s 

disease. 

 Disturbed B12 markers are sufficient to initiate B12 

supplementation in persons with conditions such as dementia, mild 

cognitive dysfunction, psychiatric symptoms, or neuropathy that 

may be caused or worsened by B12 deficiency. 

 Disturbed B12 markers in otherwise healthy 

person are a sufficient criterion to 

recommend B12 supplementation. 0.70 

(0.59-0.80) 

 Disturbed B12 markers are sufficient to 

diagnose B12 deficiency in persons at-risk 

of deficiency because of family history of 

pernicious anemia or conditions like 

atrophic gastritis, metformin or L-dopa-

medication, gastrectomy, or chronic 

intestinal diseases e.g., Crohn’s disease. 0.70 

(0.59-0.80) 

 Disturbed B12 markers are sufficient to 

initiate B12 supplementation in persons with 

conditions such as dementia, mild cognitive 

dysfunction, psychiatric symptoms, or 

neuropathy that may be caused or worsened 

by B12 deficiency. 0.70 (0.59-0.80) 

Q10 

Whenever B12 deficiency is 

diagnosed, the search for the 

cause of the deficiency should 

guide the treatment in the long 

term. Do you agree with one or 

more of the following 

measures? 

 

 I do not have the expertise to answer this question. 

 Ask the person about lifestyle factors that could explain B12 

deficiency such as vegetarian/vegan diet. 

 Ask about family history of B12 deficiency or pernicious anemia. 

 Ask the person about gastrointestinal complaints, previously 

diagnosed atrophic gastritis or H. pylori infection, or drugs (e.g. 

gastric acid blockers, metformin, L-dopa, colchicine, 

anticonvulsants). 

 Measure intrinsic factor antibodies first in serum before measuring 

parietal cell antibodies (if available).  

 Measure parietal cell antibodies in serum if intrinsic factor 

antibodies are negative (if available). 

 Measure serum gastrin (if available). 

 Measure serum anti-H. pylori antibodies (if available). 

 If any of the laboratory parameters detailed above is pathological, a 

gastroscopy is indicated to rule out gastric cancer. 

 Recognize that elderly people (> 65 years) may have food-

cobalamin malabsorption without obvious clinical symptoms that 

can be linked to B12 deficiency. 

 Ask the person about lifestyle factors that 

could explain B12 deficiency such as 

vegetarian/vegan diet. 1.00 (0.95-1.00) 

 Ask about family history of B12 deficiency 

or pernicious anemia. 0.91 (0.82-0.96) 

 Ask the person about gastrointestinal 

complaints, previously diagnosed atrophic 

gastritis or H. pylori infection, or drugs (e.g. 

gastric acid blockers, metformin, L-dopa, 

colchicine, anticonvulsants). 0.95 (0.88-

0.99) 

 Recognize that elderly people (> 65 years) 

may have food-cobalamin malabsorption 

without obvious clinical symptoms that can 

be linked to B12 deficiency. 0.79 (0.69-

0.87) 
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Q11 

In your opinion, which signs, 

symptoms, and tests suggest 

that a person diagnosed with 

B12 deficiency may have B12 

malabsorption? 

 I do not have the expertise to answer this question. 

 Age > 65 years even without other illnesses. 

 Indigestion, other gastrointestinal symptoms, or prolonged use of 

acid blockers. 

 Elevated serum gastrin.  

 Positive serum anti-parietal cell antibodies or anti-intrinsic factor 

antibodies. 

 Positive serum anti-H. pylori antibodies. 

 History of autoimmune diseases such as thyroid dysfunction, 

T1DM, celiac disease, or rheumatoid arthritis in context of 

symptoms such as neuropsychiatric disorders and/or anemia. 

 Other (please specify)  

 I do not have the expertise to answer this question. 

 Age > 65 years even without other illnesses. 

0.72 (0.61-0.81) 

 Indigestion, other gastrointestinal symptoms, 

or prolonged use of acid blockers. 0.81 

(0.72-0.89) 

 Positive serum anti-parietal cell antibodies 

or anti-intrinsic factor antibodies. 0.81 

(0.72-0.89) 

 History of autoimmune diseases such as 

thyroid dysfunction, T1DM, celiac disease, 

or rheumatoid arthritis in context of 

symptoms such as neuropsychiatric 

disorders and/or anemia. 0.72 (0.61-0.81) 

Q12 

In people with malabsorption 

syndromes, vitamin B12 

deficiency may be associated 

with folate and iron deficiency. 

Choose one or more of the 

following statements that apply 

to non-pregnant individuals. 

 I do not have the expertise to answer this question. 

 In conjunction with the B12 diagnostic work-up, folate and iron 

status should also be assessed. 

 Folate status does not need to be evaluated in countries applying 

mandatory fortification of foods with folic acid. 

 B12 supplementation should be optimally added to any folic acid 

therapy without the need to measure B12. 

In conjunction with the B12 diagnostic work-up, 

folate and iron status should also be assessed. 

0.98 (0.91-0.100) 
 

Q13 

In primary medical care, how 

often would it be necessary to 

refer a patient with anemia or 

neuropsychiatric symptoms of 

B12 deficiency to a 

hematologist? 

 I do not have the expertise to answer this question. 

 <10% of patients 

 10- 30% of patients  

 > 30% of patients  

< 10% of the patients. 0.67 (0.54-0.78) 

Q14 

In primary medical care, how 

often would it be necessary to 

refer a patient with anemia or 

neuropsychiatric symptoms of 

B12 deficiency to a neurologists 

and psychiatrist? 

 I do not have the expertise to answer this question. 

 <10% of patients 

 10- 30% of patients 

 > 30% of patients  

No answer reached the agreement cutoff level  

Q15 

In primary medical care, how 

often would it be necessary to 

refer a patient with anemia or 

neuropsychiatric symptoms of 

 I do not have the expertise to answer this question. 

 <10% of patients 

 10- 30% of patients 

 > 30% of patients  

No answer reached the agreement cutoff level 
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B12 deficiency to a 

gastroenterologist? 

Q16 

In patients with B12 deficiency, 

polyneuropathy as well as 

subacute combined 

degeneration of the spinal cord 

(SCD) may similarly cause 

sensory deficits, paresthesia 

and/or instability of stand and 

gait. Which statements best 

describe your attitude? 

 I do not have the expertise to answer this question. 

 I would be able to separate polyneuropathy from SCD in most 

patients based on history and clinical examination. 

 I would not care too much about separating SCD from 

polyneuropathy as there is a fair chance that both may improve 

within several weeks on B12 therapy.  

 I know that the differential diagnoses of polyneuropathy differ from 

those of SCD. Therefore, I would refer the patient to 

neurological/neurophysiological evaluation. 

 If available, I would refer the patient for the assessment of SCD 

myelopathy by spinal MRI. 

No answer reached the agreement cutoff level 

Q17 

In which of the following risk 

groups of asymptomatic people 

would you recommend 

prophylactic B12 

supplementation? 

 I do not have the expertise to answer this question. 

 People with diabetes in general.  

 People with diabetes only if they are on metformin treatment. 

 People with atrophic gastritis.  

 People using long-term PPI or acid blockers. 

 People with Parkinson’s disease on L-dopa. 

 People with mental illnesses. 

 Users of anticonvulsive drugs. 

 People with renal dysfunction.  

 Users of oral contraceptive pills. 

 People with low meat intake or a history of B12 deficiency 

whenever they plan to become pregnant. 

 Other (please specify)……………. 

People with atrophic gastritis. 0.82 (0.72-0.90) 

 

People with low meat intake or a history of B12 

deficiency whenever they plan to become 

pregnant. 0.80 (0.70-0.88) 

 

 

9 comments from the panelists 

Q18 

Clinically relevant vitamin B12 

deficiency (e.g., anemia and/or 

neurological symptoms) can 

develop after 1 to 2 years of 

various bariatric surgeries. Do 

you agree with one or more of 

the following statements? 

 I do not have the expertise to answer this question. 

 Prophylactic B12 supplementation should start before or directly 

after bariatric surgery, independent of plasma B12 concentrations. 

 B12 supplementation should be recommended for life in this group. 

 B12 therapy is not indicated unless plasma B12 concentrations are 

lowered (or methylmalonic acid or total homocysteine is elevated), 

or clinical symptoms (anemia or neuropsychiatric) are manifested.  

 Treatment monitoring should include measurements of plasma B12 

at first follow visit and later as needed. 

 An oral B12 dose between 1 to 2 mg/d is most likely sufficient to 

ensure passive B12 absorption after bariatric surgeries. 

B12 supplementation should be recommended 

for life in this group. 0.67 (0.55-0.77) 

 

 

 

Q19  I do not have the expertise to answer this question. 

 Yes, all forms are equally effective. 

I do not think that all forms are equally effective 

because: 0.66 (0.53-0.77) 
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At present, there are no 

published clinical trials 

comparing the effectiveness and 

safety of different forms of B12 

(hydroxo-, cyano-, methyl-, and 

adenosyl-cobalamin) in 

improving clinical outcomes of 

B12 deficiency. Do you think 

that all forms of oral B12 are 

equally effective at therapeutic 

doses (e.g., 1 mg)? 

 I do not think that all forms are equally effective because:-------------

---- 

 

21 comments submitted to be considered in the 

revised question  

Q20 

How would you decide on the 

route of B12 therapy in B12 

deficiency? 

 I do not have the expertise to answer this question. 

 I generally prefer parenteral treatment. 

 I maintain parenteral B12 application by medical personnel to 

ensure compliance and effectiveness. 

 I prefer parenteral treatment during the first month and then offer 

the patient to shift to oral therapy. 

 I generally prefer high-dose (1 to 2 mg) oral treatment. 

 Oral treatment is my first choice in patients taking anticoagulants. 

 High-dose oral B12 medication is not licensed in my country, 

therefore I need to stick to parenteral B12 therapy. 

 I would discuss the B12 therapy protocol with the patient for 

optimal compliance. 

 I would decide solely based on the clinical manifestations whether 

to use parenteral or oral therapy. 

No answer reached the agreement cutoff level  

 

 

Q21 

Most people with B12 

deficiency will need 

replacement therapy with B12 

for many years. What is your 

view on continuous high-dose 

oral B12 replacement? 

 I do not have the expertise to answer this question. 

 Monitoring patients with long-term B12 replacement mainly relies 

on repetitive clinical assessments. 

 I measure plasma B12 concentrations (every 6-12 months) to 

investigate whether oral B12 is absorbed and to verify the patient's 

compliance with the therapeutic schedule. 

 There is no need to re-check B12 concentrations on a regular basis if 

people are satisfied with treatment and if there are no new clinical 

symptoms. 

 I measure plasma B12 concentrations only at first-follow up 

appointment after starting B12 replacement.  

 I am generally not in favour of long-term oral B12 replacement. 

 I am generally reluctant to prescribe long-term B12 treatment 

because of (please specify):----------------- 

No answer reached the agreement cutoff level  
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Q22 

Which approach would you 

follow if the clinical symptoms 

of a person do not improve after 

4-8 weeks of replacement 

therapy with B12 (either oral or 

parenteral)? 

 I do not have the expertise to answer this question. 

 I would explore causes other than B12 deficiency. 

 I will re-investigate plasma B12 concentrations to verify if they are 

increased by treatment. 

 I will additionally measure methylmalonic acid or homocysteine 

concentrations if available. 

 I will continue the treatment for further 4-6 months, because many 

symptoms may take longer to improve. 

 If anemia is not improved, I would check iron and folate deficiency 

as additional causes of anemia. 

 I will consider higher doses of B12 or provide B12 as parenteral 

instead of oral therapy. 

I would explore causes other than B12 

deficiency. 0.71 (0.60-0.80) 

 

 

Q23B12 deficiency manifested 

for the first time during 

pregnancy and lactation may 

cause severe neurological and 

hematological damage to the 

fetus and breast-fed infants, 

respectively. Which of the 

following statements reflect 

your view? 

 I do not have the expertise to answer this question. 

 It is necessary to examine pregnant women for signs and symptoms 

of B12 deficiency as early as possible. 

 If B12 deficiency is incidentally detected in a breast-feeding 

woman, the B12 status must be also investigated in the baby. 

 If B12 deficiency is detected in an exclusively breast-fed infant, the 

B12 status must be also investigated in the mother. 

 B12 should anyway be added to all antenatal supplements. 

 Plasma B12 concentrations could be transiently low during 

pregnancy, but not reflecting a deficiency state. In this case, 

restricted B12 dietary intake, the presence of clinical symptoms 

such as anemia, and elevated plasma concentrations of 

methylmalonic acid or total homocysteine can guide the decision of 

whether the woman should receive additional B12 supplements. 

 Intake of cyanocobalamin during pregnancy and lactation is safe 

and does not harm the fetus and the infant. 

 It is necessary to examine pregnant women 

for signs and symptoms of B12 deficiency as 

early as possible. 0.68 (0.54-0.80)  

 If B12 deficiency is incidentally detected in 

a breast-feeding woman, the B12 status must 

be also investigated in the baby. 0.79 (0.65-

0.88) 

 If B12 deficiency is detected in an 

exclusively breast-fed infant, the B12 status 

must be also investigated in the mother. 0.79 

(0.65-0.88) 

Q24 

Laughing gas (nitrous oxide, 

N2O) may lead to acute or 

subacute symptoms of B12 

deficiency. Which of the 

following statements reflect 

your view? 

 I have no personal experience in this field.  

 There is insufficient awareness regarding B12 deprivation caused by 

N2O. 

 I realize that macrocytic anemia is not a useful early indicator of 

B12 deficiency in N2O poisoning, while homocysteine or 

methylmalonic acid are abnormal early in > 90% of the patients. 

There is insufficient awareness regarding B12 

deprivation caused by N2O. 0.96 (0.86-1.00) 

 

(1) In survey 1, answers reached agreement according to the following definition (except for Q3 and Q4 above): first, we calculated the mean and (80% 

confidence intervals, CIs) of the proportion of panelists who chose a specific answer. Second, when the lower bound of the 80% CIs was ≥ 50%, the 

corresponding question (sub-question) was transferred to the next cycle of the survey (survey 2).  
(2) Only physicians were eligible to answer Q3 and Q4.  
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(3) Answers to Q3 and Q4 were separately analyzed and weighted to obtain a ranked order of the possibilities.  
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Table S5. Questions included in the Delphi survey 2 and the results of agreement or disagreement (1).  

I- Questions related to diagnosis of B12 deficiency and its causes 

 Questions and answers Mean percentage of the panelists 

who agreed with the answer and 

the 95% confidence intervals of 

the mean (level of agreement) 

1.  The delay in diagnosing B12 deficiency in a significant number of patients may be due to several factors. Please 

indicate your agreement/disagreement with each factor mentioned in the questions 1 to 4: 

Complexity and variability of signs and symptoms of the deficiency that extend across several medical specialization 

(hematologic, neuropsychiatric, gastroenterological and other manifestations). 

 

 

0.95 (0.84 − 0.99) 

2.  Doctors may not have sufficient awareness of risk factors for B12 deficiency. 0.93 (0.81 − 0.99) 

3.  Not paying sufficient attention to patients’ complaints which are often vague. 0.85 (0.71 − 0.94) 

4.  High costs and limited availability of advanced laboratory B12 markers such as plasma methylmalonic acid, total 

homocysteine and holotranscobalamin. 

0.68 (0.52 − 0.82) 

 

5.  The following initiatives can reduce the burden of unidentified B12 deficiency. Please indicate your 

agreement/disagreement for each measure detailed in questions 5 and 6: 

 

Increase awareness of doctors and medical personnel towards signs and symptoms of B12 deficiency, diagnostic 

measures and people at risk. 

 

 

 

100% 

6.  People at risk of B12 deficiency due to their lifestyle, background diseases, or family history of B12 deficiency 

should regularly receive understandable information from their doctors explaining causes and consequences of B12 

deficiency and possible prophylactic measures. 

0.83 (0.68 − 0.93) 

7.  Do you agree on the most difficult symptoms to link to clinically manifested B12 deficiency (ordered from most to 

least difficult according to the panelists' voting in round 1)? 

 

0.80 (0.64 − 0.91) 
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8.  Signs and symptoms of B12 deficiency may affect multiple organ systems at variable frequency. Do you agree with 

the following crude order of affected systems (highest to lowest prevalence according to panelists’ votes in survey 

1):  

 

0.71 (0.54 − 0.84) 

 

9.  To which extent do you agree or disagree with the following statement? 

Because chronic use of metformin in patients with diabetes is associated with lower plasma concentrations of B12 

and linked to the frequency and severity of neuropathy, measurement of B12 status once per year in this group of 

patients can help detecting a deficiency prior to clinical manifestation. 

 

 

0.83 (0.67 − 0.93) 

10.  What would you suggest if you encounter plasma B12 concentrations far above the reference range in a person 

without specific medical conditions? Please indicate your agreement/disagreement with each measure detailed in 

questions 10 to 12:

 

Inquire if the person is using any supplemental B12 source (food supplements or OTC). 

 

 

 

 

0.98 (0.87− 0.999) 

 

11.  If the person is not using a B12 supplement, repeat plasma B12 test after few months. 0.70 (0.53 − 0.83) 

12.  Rule out disturbed blood count, liver and renal function markers that may explain high plasma B12 levels due to 

liver or kidney diseases or undiagnosed malignancies. 

0.85 (0.69 − 0.94) 

13.  Considering the cost-benefit and the added value of advanced laboratory tests beyond plasma B12 concentrations and 

blood cell count, please indicate your agreement/disagreement with the statements detailed in 13 to 18: 

 

Measurement of a metabolic marker such as plasma methylmalonic acid (or total homocysteine if methylmalonic 

acid is not available) is useful in guiding the diagnosis of B12 deficiency.  

 

 

 

 0.88 (0.74 − 0.96) 

14.  If available, plasma methylmalonic acid concentration is a useful marker for monitoring the effectiveness of B12 

treatment in general. 

0.76 (0.60 − 0.88) 

15.  If available, plasma methylmalonic acid concentration is useful in monitoring the success of oral B12 treatment in 

particular when it is questionable whether the B12 dose is appropriate or people can absorb B12.   

0.69 (0.52 − 0.83) 

16.  Plasma methylmalonic acid concentration (or at least total homocysteine) should be made available for all people 

suspected of having B12 deficiency. 

0.83 (0.68 − 0.93) 
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17.  Although the metabolic markers (plasma methylmalonic acid and total homocysteine) have some limitations, they 

can be very helpful when the clinical picture is uncertain.  

0.88 (0.74 − 0.96) 

18.  Measuring plasma holotranscobalamin concentrations as a first line or screening marker should replace measuring 

plasma vitamin B12 whenever it is available. 
0.53 (0.36 − 0.68) 

19.  A holistic approach is deemed necessary for diagnosing B12 deficiency and identifying the cause(s). Please indicate 

your agreement/disagreement with each measure detailed in 19 to 23: 

 

In elderly people food-cobalamin malabsorption may cause B12 deficiency even if the intake of B12 from foods is 

adequate and in the absence of gastrointestinal disorders. 

 

 

 

0.93 (0.81 − 0.99) 

20.  To clarify the cause of B12 deficiency, ask the person about practicing a vegan diet, a vegetarian diet, or avoiding 

animal source foods. 

0.93 (0.81 − 0.99) 

21.  To clarify the cause of B12 deficiency, ask the person about gastrointestinal problems or previous gastric or 

intestinal diseases or surgeries. 

0.95 (0.84 − 0.99) 

22.  To clarify the cause of B12 deficiency, ask the person about regular use of medications (e.g., gastric acid blockers, 

metformin, L-dopa, ...). 

0.98 (0.87 − 0.999) 

23.  To clarify the cause of B12 deficiency, ask the person about recreational use of laughing gas. 0.70 (0.53 − 0.83) 

24.  The following conditions may provide clues for B12 deficiency being due to B12 malabsorption. Please indicate 

your agreement/disagreement for each condition detailed in questions 24 to 28: 

 

Autoimmune diseases in the person’s medical history (e.g., thyroid dysfunction, T1DM, celiac disease, or 

rheumatoid arthritis).  

 

 

 

0.87 (0.73 − 0.96) 

25.  Gastric surgery in the person’s medical history (due to cancer or for weight loss). 0.98 (0.87 − 0.999) 

26.  Family history of pernicious anemia. 100% 

27.  Chronic gastroenteric conditions. 0.93 (0.80 − 0.98) 

28.  Positive serum antibody results against parietal cells or intrinsic factor.  0.88 (0.74 − 0.96) 

29.  Please indicate whether you agree or disagree with the following statement:  

In context of the B12 diagnostic work-up, folate and iron status should also be assessed. 

0.95 (0.84 − 0.99) 

30.  Clinically manifested B12 deficiency is commonly first identified in primary medical care. Some patients may 

require referral to a specialist. The previous survey suggested the following order of specialist referrals. Please 

indicate whether you agree or disagree with the order as shown in Questions 30 to 32: 

Referral of patients to neurologists or psychiatrists (most frequent) 

 

 

0.58 (0.41 − 0.73) 

31.  Referral of patients to hematologists is less frequent than referral to neurologists or neuropsychiatrists and more 

frequent than referral to gastroenterologists  

0.61 (0.43 − 0.76) 

32.  Referral of patients to gastroenterologists is least frequent compared to referral to neurologists/psychiatrists and 

hematologists 

0.71 (0.54 − 0.85) 
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33.  Please indicate whether you concur with this 

diagnostic pathway (special diagnostic tests are 

subject to availability). 

 

 

 

 

*Full blood cell count and plasma B12 concentration 

§ Plasma concentrations of holotranscobalamin, 

methylmalonic acid, total homocysteine,  

gastrin, antibodies against parietal cells and/or 

intrinsic factor and specific tests of respective 

specialties 

 

0.76 (0.61 − 0.88) 

 

II- Questions related to treatment, prophylaxis and long term management  

34.  Regarding the use of prophylactic B12 supplementation, please indicate your agreement/disagreement with each of 

the statements detailed in questions 34 to 38: 

 

Patients with atrophic gastritis may benefit from prophylactic B12 supplementation.  

 

 

 

0.85 (0.71− 0.94) 

35.  People at risk of B12 deficiency due to illnesses or medications should be recommended to use prophylactic B12 

supplementation. 

0.85 (0.71 − 0.94) 

36.  People who underwent bariatric surgery in the past should receive B12 therapy or prophylactic B12 supplementation 

for long-term. 

0.90 (0.77 − 0.97) 

37.  People ever diagnosed with B12 deficiency, should receive prophylactic B12 supplementation when they decide to 

become pregnant. 

0.85 (0.69 − 0.94) 

38.  People with low or no consumption of animal source foods should receive prophylactic B12 supplementation. 0.83 (0.69 − 0.93) 

39.  At present, it is unclear whether different forms of B12 differ in their effectiveness or safety. Do you agree that: 

Clinical trials comparing the safety and effectiveness of the commercially available forms are needed.  

 

0.88 (0.74 − 0.96) 

40.  There is no one-size-fits-all regarding the dose of B12, the frequency and the route of B12 therapy in people with 

B12 deficiency. Regarding the decision on the route of B12 administration, please indicate your 

agreement/disagreement with each statement in 40 to 43: 

 

Higher degrees of acuity and severity of symptoms should lead to prioritizing parenteral B12 treatment over oral 

treatment. 

 

 

 

 

0.87 (0.72 − 0.96) 

41.  Contraindications of intramuscular injections such as concurrent anticoagulant medication can lead to prioritizing 

oral B12 treatment.  

0.75 (0.57 − 0.89) 

 

42.  The decision on the route of B12 administration should consider patients’ preference that may change during long-

term treatment. 

0.78 (0.62 − 0.89) 
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43.  The choice of the route of B12 administration is restricted by economical or regulatory factors and availability of 

pharmaceutical B12 products. 

0.63 (0.46 − 0.78) 

44.  If B12 treatment fails in symptomatic patients, one or more of the following measures are recommended. Please 

indicate your agreement/disagreement with each measure detailed in 44 to 46:

 

Consider alternative diagnoses that may explain the patient’s symptoms. 

 

 

 

0.98 (0.87 − 0.999) 

45.  Check if the B12 dose was appropriate. 0.95 (0.83 − 0.99) 

46.  Switch to parenteral B12 treatment if oral treatment was used in the past and if serum B12 has not been normalized.  0.87 (0.72 − 0.96) 

47.  Do you agree/disagree with the following statement? 

B12 deficiency during pregnancy, lactation and in infancy needs to be detected and treated as early as possible 

because of the serious effects of B12 deficiency on fetal and infant development.  

0.89 (0.75 − 0.97) 

 

48.  Do you agree/disagree with the following statement? 

Women with previously diagnosed B12 deficiency or dietary restriction of animal foods should take prophylactic 

B12 supplementation from pre-pregnancy to the end of the lactation period.   

0.92 (0.79 − 0.98) 

 

(1) Survey 2 used a 5-points Likert scale (strongly agree, agree, neutral, disagree, and strongly disagree). The percentage of people who selected agree 

or strongly agree and the 95% confidence intervals (CI) were calculated. The question was considered to reach agreement when the lower bound of 

the 95%CI of the proportion of the panelists who chose the answer was ≥ 50%. 

The grey color is used to show questions that did not reach a consensus.   
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Table S6. Topics on vitamin B12 deficiency with consistent results across studies in the literature.  

Topic Consistent results in the literature since 2003  

Vitamin B12 

markers in 

relation to 

clinically 

manifested B12 

deficiency  

Most studies define vitamin B12 deficiency based on serum or plasma concentrations of vitamin B12. Low serum B12 is not 

present in all people with neurological or hematological manifestations of B12 deficiency [1]. 30%-40% of patients with 

peripheral neuropathy [2] or subacute combined degeneration of the nerve (SCD) [3,4] may have normal plasma B12 

concentrations. Low concentrations of serum B12 are not associated with the severity of the clinical symptoms in patients with 

SCD [5].  

Both plasma/serum B12 and methylmalonic acid do not predict the neurological symptoms [6] or the response of neuropathy to 

treatment [7,8]. Anemia or macrocytosis is not related to the severity of the symptoms of SCD [5,9,10] or to the functional 

disorder scale [3]. Anemia must not be present in people with neurological symptoms related to B12 deficiency [11].  

Diabetes and 

metformin use 

Using metformin is associated with 60-120 pmol/L lower plasma vitamin B12 concentrations [12-18]. There appears to be a 

dose-response relationship between metformin dose and duration of use of metformin and lowering plasma vitamin B12 [19-

21]. The effect of metformin on B12 concentrations is seen after 3 months of starting the drug [19]. Low vitamin B12 in 

metformin users is associated with elevated plasma homocysteine [22], higher prevalence of neuropathy [23], and worse 

neuropathy scores [24]. Vitamin B12 supplementation can increase B12 concentrations in people with diabetes who are using 

metformin [19,25]. 

The elderly Vitamin B12 deficiency is common in elderly people [26,27] and may be explained by food malabsorption disorders [28,29]. 

The associations with different diseases such as anemia [30-32], frailty, sarcopenia [27,33] are inconsistent. 

Causes of B12 

deficiency due 

to 

malabsorption  

Macrocytosis can be present in approximately 30% of patients with severe vitamin B12 deficiency [34]. Antibodies against 

parietal cells or intrinsic factor are found in 58% and 14%, respectively, of people with clinically manifested B12 deficiency [34-

36].  

Pernicious anemia is associated with positive parietal cell antibodies [37] and multiple nutrients deficiency [38] and often occurs 

parallel to other autoimmune disorders [39] and in persons with first-degree relatives affected with pernicious anemia [37]. 

Measuring serum gastrin and gastric auto-antibodies may uncover the primary cause of B12 deficiency [40]. Symptoms of 

autoimmune gastritis are abdominal bloating with or without nausea, constipation, and abdominal pain in 47% of the patients 

[37].  

Gastrointestinal 

disorders and 

surgeries 

Low serum B12 concentrations are common in patients with atrophic gastritis [41,42], Crohn’s disease [43-45], celiac disease 

[46], H.pylori infection [47], people using proton pump inhibitors [48], and after gastrectomy [49-53]. Up to 70% of patients 

with gastrectomy may develop vitamin B12 deficiency after 12-24 months of the gastric surgery if they were not receiving 

supplemental source of the vitamin in a sufficient dose and frequency [54,55].  

B12 treatment 

in gastrectomy 

or bariatric 

surgery 

Most available treatment studies investigated the effect of vitamin B12 (various doses, route of administration and frequencies) 

on plasma B12 concentrations (as an outcome). Oral vitamin B12 supplementation (3-6 µg/d or 1000 µg/ week) is not sufficient 

to prevent vitamin B12 depletion or deficiency in the majority of patients with disorders causing B12 malabsorption [55-57]. 

Supplementing 1000 µg/d or 1500 µg/d in patients with total gastrectomy after gastric cancer or those with gastric bypass 

surgery was more likely to be associated with improved serum B12 compared to doses between 350 µg/d and 500 µg/d [58-61]. 

Also 1000 µg i.m. B12 every three months was likely to maintain normal serum B12 concentrations after a bariatric surgery [62]. 
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A dose of 500 µg/d was associated with lower prevalence of vitamin B12 deficiency in patients after 3 years of bariatric surgery 

[50]. The optimal treatment modality after a bariatric surgery is inconclusive. Studies using high oral dose of B12 on daily basis 

or i.m. repeated several times were able to correct B12 status during the follow up [57,63-65]. The success of the treatment may 

depend on vitamin B12 status before the surgery and on the size and location of the resection. Both oral and i.m. protocols are 

likely to correct plasma B12 concentrations [65]. There are no comparison studies between different B12 forms (cyano- and 

methylcobalamin). It seems that both forms are safe and beneficial [66,67]. Oral B12 supplementation for 3-4 months was 

effective in correcting or raising plasma B12 concentrations [67,68]. However, clinical improvement may not be achieved as fast 

as the correction of plasma B12 concentrations and plasma B12 concentrations are not likely to accurately reflect clinical 

response.  

Neuropsychatric 

components of 

vitamin B12 

deficiency  

Several clinical reports emphasized the frequency of neuropsychiatric dysfunction in patients with B12 deficiency. However, the 

studies were heterogeneous with regard to the study populations and clinical investigation tools [11,35,36,69-76]. In general, the 

high percentages of abnormal results with somatosensory evoked potentials (SEP; 80-85%) [36,71], followed by magnetic 

evoked potentials (MEP) and visually evoked potentials (VEP) [36,71] reflects the leading role of the central nervous system 

pathology. Therefore, simple peripheral nerve conduction studies would be abnormal in more than half the patients, and, would 

additionally have the advantage of discriminating peripheral neuropathy from myelopathy. 

The treatment regime started with daily injections of 1000 µg of cyanocobalamin for e.g. 1-2 weeks, followed by roughly one 

month of weekly 1000 µg injections, and finally one injection per month without fixed time limits. Follow-up examinations started 

2 to 3 months after initiation of treatment in most studies, extending up to more than 3 years. Serum B12 concentrations and 

hematological markers of B12 function normalized in almost all patients within 2 to 3 months, while neurological and psychiatric 

impairment took longer to respond. In general, subjective improvement occurred earlier and was more impressive than the objective 

recovery of neurological function [75]. Thus, functional recovery measured by an activity of daily living score may take as long 

as 12 months, although single cognitive tests may already show some improvement within 3 months [69]. The earliest subjective 

improvements occurred for paresthesias and balance, leading to full recovery in single studies [76]. On the other hand, up to 25% 

of patients retained severe neurological symptoms despite normalization of hematological deficiency markers [as reported in earlier 

studies [77,78]. Duration and severity of pre-treatment deficiency symptoms were shown to strongly impact the time-course and 

degree of recovery after starting the B12 therapy [73,79].  

Reversibility of 

clinical 

symptoms upon 

treatment 

The recovery of hematological and neurological endpoints to vitamin B12 treatment can vary between patients [68,80], but well-

designed studies with adequate follow up time are not available. Among patients with SCD, B12 treatment improved some signs 

and symptoms in all patients. However some signs and symptoms persisted such as Romberg's sign and mild sensory 

disturbances in toes and fingers [81,82]. The clinical effect of B12 treatment was better when larger doses were administered 

more frequently [83]. After B12 treatment, most patients show varying degree of improvement in paresthesia and imbalance of 

gait [35], complete recovery of stomatitis, sensory neuronopathy improved after 7 weeks (range: 2–32 weeks) [2], while signs of 

neuropathy and pyramidal improved over few months [35].  In approximately 20% of patients with neurological signs and 

symptoms, recovery may be only partial or may last more than 3 months after starting the therapy [36]. It can take up to one year 

for sensory symptoms to resolve after start of B12 therapy [35]. Neuropsychological tests were corrected after 6 weeks of 

multiple i.m. injections with 1000 µg B12 [84], but micro-structural recovery was delayed compared to functional recovery after 

6 weeks of therapy. 
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Table S7. Topics related to diagnosis and treatment of vitamin B12 deficiency that did not achieve consensus of the panelists according to the 

study criteria 1.  

 Sensory deficits, paresthesia and/or instability of stand and gait could be a mutual manifestation of polyneuropathy and subacute combined 

degeneration of the spinal cord among patients with B12 deficiency. These two conditions should be differentiated. Patients may be referred 

for special neurological, neurophysiological, or radiological investigations. 

 What to do if the clinical symptoms of a person do not improve after 4-8 weeks of replacement therapy with B12 (either oral or parenteral)? 

 Most people with B12 deficiency will need replacement therapy with B12 for many years. What is the view on monitoring the treatment 

(clinical signs or measuring plasma B12) in people on high-dose oral B12 replacement? 

 How to decide on the dose and route of B12 therapy in B12 deficiency? 

 The need to recommend prophylactic B12 supplementation to the following risk groups of people (not B12 deficient at present) even without 

measuring plasma B12. Example of the risk groups are people after various bariatric surgeries, people with diabetes using metformin, people 

using long-term PPI or acid blockers, people with Parkinson’s disease on L-dopa, people with mental illnesses (not caused by B12 

deficiency), and people with renal dysfunction. 

 Regarding the usefulness of plasma vitamin B12 test, metabolic B12 markers and holotranscobalamin in special circumstances.   

1 Refer to the main manuscript for the authors discussion on aspects that did not achieve consensus among the panelists.   
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