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Vitamin B12 level testing

and interpretation pathway

This test should only be performed in patients with relevant symptoms?! and risk factors? and when checking folate.
Beware that B12 testing is not reliable in certain group of patients 2 including those who have recently started
supplementation that haven’t had an underlying deficiency corrected.

v

v

B12 level below YOUR laboratory threshold
(NICE states, serum B12 of less than 200
nanograms/L is sensitive enough to diagnose
97% of people with vitamin B12 deficiency)?

B12 level above laboratory threshold but <350ng/L*
AND
Symptoms consistent with B12 deficiency
Consider seeking neurology advice at this stage if there is
any doubt or concern, as serum MMA or serum homocysteine
may be appropriate®

v

v

Severe megaloblastic anaemia®

Significant neurological signs and symptoms!
Consider seeking neurology advice at this stage

OR

OR

History of total gastrectomy or terminal ileal resection
For some types of bariatric surgery, including partial gastrectomy, NICE recommends IM B12
replacement, but patients can be given the choice to opt for high dose oral B12 replacement

(cyanocobalamin 1mg OD on an empty stomach) if this is their preferred option

Known diagnosis of autoimmune gastritis (pernicious anaemia)

OR

I
Yes |
1

NB: Do not replace folate alone without . m
having excluded B12 deficiency 1
4

A 4

Loading IM B12 replacement?
Dosing regimen as per BNF
(Do not delay treatment if patients have significant
neurological features or severe anaemia)

Assess severity of symptoms and impact?!

v v

* Symptoms

v

consistent with B12 < Mild/no symptoms

Assess response to treatment?®
This should include a repeat FBC and reticulocyte
count ifthe indication is for megaloblastic anaemia.
Frequency and urgency of review should be guided by
clinical judgement or specialist advice (if sought).

—  deficiency +* Little/no impact
+ ADLs significantly on ADL
impacted

v

Give dietary advice and signpost over-the-

v

counter B12 supplements (cyanocobalamin 50
- 150 micrograms OD between meals)?

Responding to treatment?

v

Consider arranging a further review if:

*

% There are risk factor(s)?

Consider other causes
& seek specialist advice

Follow B12 treatment
review pathway - IM B12

< The patientis vulnerable and is at risk of
developing symptoms of B12 deficiency (e.g.
care home residents, has a diagnosis of

dementia, eating disorders or learning
disability)

Start on a course of high dose oral B12
(cyanocobalamin 1mg OD on an empty stomach) 2210
AND
Check intrinsic factor antibodies (IFab)

(may be falsely raised depending on local assay)

%+ The cause of B12 deficiencyis unclear

If further review is not required, patients should
be advised to reconsult if they develop symptoms
of vitamin B12 deficiency.

v v

Positive IFab

Negative IFab

h J

» Follow B12 treatment review pathway - oral B12

Low dose oral B12 (50mca and 100mca) is not on formularv and is available to purchase over the counter.
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1 Symptoms and signs of vitamin B12 deficiency can be found on Signs and symptoms | Diagnosis |
Anaemia - B12 and folate deficiency | CKS | NICE.

« Symptoms include cognitive changes (i.e. memory impairment), visual disturbance, muscle weakness
and loss of sensations. Signs include symmetrical neuropathy, glossitis and oropharyngeal ulceration.

+« Significant neurological signs and symptoms include clumsiness, distal muscle weaknesses, patients
being unsure of the position of their feet that is worse in the dark and confusion, high stepping gait,
ataxia, loss of vibration and proprioception in the hands and feet, urinary and faecal incontinence.

Additional notes on signs and symptoms:

« Tingling, numbness and burning in the toes are common in people over the age of 50. These symptoms
alone should not be attributed to B12 deficiency.

« Vitamin B12 deficiency can be overlooked in patients with mental health disorders as the signs and
symptoms can overlap or be mistaken with features displayed by their conditions, please keep this in
mind when assessing patients and consider checking B12 level.

2 Risk factors include:

+ Medications such as PPI, H2A, Metformin, certain anti-epileptic medications (e.g. pregabalin, primidone
and phenobarbital), HRT/COCP and colchicine.

+ Medical conditions such as coeliac disease, chronic pancreatitis, eating disorders and alcohol
dependency.

++ Others such as history of bariatric surgery, recent cancer treatment (e.g. chemotherapy and
abdominal/pelvic radiotherapy), frailty and poor diet.

3 Vitamin B12 level is NOT reliable in the following groups of patients (consider seeking neurology advice if
you suspect vitamin B12 deficiency in this group of patients):

+ Pregnant women (serum cobalamin levels fall during pregnancy and is therefore less reliable in
determining deficiency).

+ Patient who has a history of nitrous oxide abuse (nitrous oxide, oxidises cobalamin, and, as a result,
laboratory B12 level is not accurate in identifying true deficiency).

«» Patient on concurrent IM B12 injection (note that some patient may have had IM B12 from a private
provider).

4 NICE advises that serum B12 of less than 200 nanograms/L is sensitive enough to diagnose 97% of people
with vitamin B12 deficiency and that it is possible for patients to be symptomatic of B12 deficiency if the
level is less than 350ng/L.

5 Do NOT routinely perform serum MMA or serum homocysteine in Primary Care unless advised by
secondary care.

8 The degree of severity and significance of anaemia should be guided by clinical judgement on a case-by-
case basis as this will be influenced by patients’ existing medical conditions, medications and their
baselines.

I Medicines used to treat vitamin B12 deficiency (hydroxocobalamin and cyanocobalamin) contain cobalt.
There are case reports in the literature describing cobalt-sensitivity-type reactions in patients being treated
for vitamin B12 deficiency. Please advise patients with known cobalt allergy to be vigilant for sensitivity
reactions. https://www.gov.uk/drug-safety-update/vitamin-b12-hydroxocobalamin-cyanocobalamin-advise-
patients-with-known-cobalt-allergy-to-be-vigilant-for-sensitivity-reactions.

8 Neurological recovery may take some time. Improvement usually begins within one week and complete
resolution usually occurs between six weeks and three months.

2 IM hydroxocobalamin becomes more cost effective than oral 1mg cyanocobalamin at 12 months (Drug
Tariff November 2024) based on administration in GP practice (based on the costing structures in NICE
B12 guidance 2024).

19 Oral Vitamin B12 supplementation for Vitamin B12 deficiency, Medicines in Practice March 25, RDTC. Oral
B12 supplementation.

ADLs = Activities of Daily Living NICE = National Institute for Health and Care Excellence
COCP = Combined Oral Contraceptive Pill MMA = Methylmalonic Acid

FBC = Full Blood Count OD = Once Daily

H2A = Histamine type 2 receptor antagonists PPI = Proton pump inhibitors

IM = Intramuscular injection



https://cks.nice.org.uk/topics/anaemia-b12-folate-deficiency/diagnosis/signs-symptoms/
https://cks.nice.org.uk/topics/anaemia-b12-folate-deficiency/diagnosis/signs-symptoms/
https://www.gov.uk/drug-safety-update/vitamin-b12-hydroxocobalamin-cyanocobalamin-advise-patients-with-known-cobalt-allergy-to-be-vigilant-for-sensitivity-reactions.
https://www.gov.uk/drug-safety-update/vitamin-b12-hydroxocobalamin-cyanocobalamin-advise-patients-with-known-cobalt-allergy-to-be-vigilant-for-sensitivity-reactions.
https://rdtc.nhs.uk/prescribing-support-document/oral-vitamin-b12-supplementation-for-vitamin-b12-deficiency
https://rdtc.nhs.uk/prescribing-support-document/oral-vitamin-b12-supplementation-for-vitamin-b12-deficiency
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Vitamin B12 treatment review pathway - IM B12 1

|

Review indications for having initiated IM B12

A 4

< Diagnosis of autoimmune gastritis (pernicious anaemia)/ positive intrinsic factor antibodies?
+»+ Severe megaloblastic anaemia®
% Significant neurological signs and symptoms#
% Non-response to high dose oral B12 (1mg of cyanocobalamin OD)
% Relapse of signs and symptoms of vitamin B12 deficiency after coming off IM B12
*

% History of terminal ileal resection or bariatric surgery (e.g. total gastrectomy or partial gastrectomy)®

Yes No
y A 4
Continue with lifelong IM B12 Stopping IM B12 is advised if:
Frequency: 3 -6 monthly? % Indications for initiation are inappropriate/unclear
This should be guided by clinical judgement or absent

NICE advises that ongoing monitoring is
unnecessary unless a lack of compliance with
treatment is suspected, anaemia recurs, or
neurological symptoms do not improve, or progress

(e.g. symptoms not consistent with B12 deficiency,
mild anaemia, deficiencies are likely due to dietary
cause or medications )
or
%+ Cause of B12 deficiency identified and addressed®
(e.g. lansoprazole is the cause and has been stopped)
and
<+ Patient agreed to a trial of oral B12 replacement®8

If patients are happy to self-administer B12 IM then
the technique can be demonstrated

Consider stopping IM B12 if, at any stage, the
cause of B12 deficiency has been identified and

Decision to stop IM B12 should be discussed with
addressed® the patient
' !
¥ A 4
For patients whose symptoms respond to IMB12 If IM B12 has been stopped , FBC and vitamin B12
injection but relapse in the interim, neurological level should be rechecked in 6 months
examinations are advised. AND
If there are objective changes in power, reflexes, Follow B12 level testing and interpretation pathway
balance or observation of gait, consider shortening

injection interval by 1-2 weeks or alternatively, Advice should be given to patients to reconsult if they
consider other causes and discuss with neurology

develop symptoms of vitamin B12 deficiency in the
via advice and guidance, especially if the patient is meantime.
already on 8 weekly IM B12 injection, as serum MMA
and/or serum homocysteine testing may be

If patient has been switched onto oral B12,
appropriate?

follow B12 treatment review pathway - Oral B12

1
1
1
h 4

If patients develop signs and symptoms consistent with vitamin B12 deficiency in the meantime?,
consider the following:

Restart IM B12 injection
OR
Trial high dose oral B12 (1mg of cyanocobalamin OD)%#
OR
Give dietary advice and/or signpost over-the-counter B12 supplements
(cyanocobalamin 50 — 150 micrograms OD between meals)!#

Decision should be made on a case-to-case basis taking in account of the severity of symptoms and their
impacts, blood results, co-morbidities and any associated risk factors?. It is important to note that B12 level may
take several years to fall following the most recent IM B12. Patients with recurrent symptoms in future may need
B12 checks for many years. Caution is needed when assessing symptomatic patients with a B12 level above lab
reference but <350ng/L.
If patients develop significant neurological signs and symptoms and/or severe megaloblastic anaemia, please
arrange loading IM B12 replacement as per B12 level testing and interpretation pathway

i |
h 4 h 4
[ IM B12 restarted Follow B12 treatment review pathway - Oral B12

Low dose oral B12 (50mca and 100mca) is not on formulary and is available to purchase over the counter.
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Vitamin B12 treatment review pathway — Oral B12 1

% On high dose oral B12 (cyanocobalamin 1mg OD)2
<+ On low dose oral B12 (cyanocobalamin 50 - 150 micrograms OD)2 and decision has been
made that review is needed (See box “Considering arranging a review” within B12 level

testing and interpretation pathway)

Review response to treatment
Frequency and urgency of review should be guided by clinical judgement.
The following should be taken into consideration: symptoms and their impacts, co-morbidities and any
risk factors®. B12 level can be rechecked at this point and this is advised if the patient is not responding
to treatment. Or alternatively, this may not be necessary if the patient is responding to treatment.

Responding to treatment?

If symptoms have improved but not resolved,
continue with treatment and arrange a
further review.

If symptoms have resolved, please stop
prescribed oral B12 treatment
If the cause of B12 deficiency is irreversible or
has a suspected dietary cause, give dietary
advice and advise patient to continue with
over-the-counter oral B12 supplements
(cyanocobalamin 50 - 150 micrograms OD)
long term®

]

\ 4 A 4
B12 >350ng/L B12 <350ng/L

A 4

T
I
1

A 4

For patients whose symptoms have resolved
following recent treatment, consider
arranging a further review if:

+ Patients have recently completed a course

of high dose oral B12 (cyanocobalamin 1mg
OD) and there is concern that symptoms
may not respond to low dose B12
supplements from over-the-counter (e.g.
presence of multiple risk factor(s))®
<+ Patients have recently been on low dose
B12 supplements and there is concern that
symptoms may relapse on dietary advice
alone
++ The patient is vulnerable and is at risk of
developing significant symptoms of B12
deficiency? (e.g. elderly/frail patients, has a
diagnosis of dementia or learning disability)
+ The cause of B12 deficiency is unknown

Switch to a course of high dose oral B12
(cyanocobalamin 1mg OD on an empty
stomach)g if the patient has not had a recent
course, or alternatively, consider
continuing current treatment and arranging a
further review
Consider switching to IM B12 if:

+ The patientis at risk of developing

significant symptoms of B12 deficiency?
which willin turn having a negative impact
on existing comorbidities
“ Symptoms have got worse and/or is
significantly impacting on ADLs
++ Laboratory B12 levels and/or megaloblastic
anaemia has significantly deteriorated from
baseline/previous level
If patients develop significant neurological
signs and symptoms and/or severe
megaloblastic anaemia, please arrange loading

IM B12 replacement as per B12 level testing

and interpretation pathway)34

\ 4

Consider other causes and seeking
neurology advice, especially if symptoms are
vague and/or difficult to distinguish from
other comorbidities and/or medications
Serum MMA and/or serum homocysteine
testing may be appropriate?

Low dose oral B12 (50mcq and 100mca) is not on formulary and is available to purchase over the counter.
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Medicines used to treat vitamin B12 deficiency (hydroxocobalamin and cyanocobalamin) contain cobalt.
There are case reports in the literature describing cobalt-sensitivity-type reactions in patients being treated
for vitamin B12 deficiency. Please advise patients with known cobalt allergy to be vigilant for sensitivity
reaction. https://www.gov.uk/drug-safety-update/vitamin-b12-hydroxocobalamin-cyanocobalamin-advise-
patients-with-known-cobalt-allergy-to-be-vigilant-for-sensitivity-reactions

NICE uses the term autoimmune gastritis instead of pernicious anaemia now, as the latter is now (in its true
sense) extremely rare.

The degree of severity and significance of anaemia should be guided by clinical judgement on a case-by-
case basis as this will be influenced by patients’ existing medical conditions, medications and their
baselines.

Symptoms and signs of vitamin B12 deficiency can be found on:
Signs and symptoms | Diagnosis | Anaemia - B12 and folate deficiency | CKS | NICE.

« Symptoms include cognitive changes (i.e. memory impairment), visual disturbance, muscle weakness
and loss of sensations. Signs include symmetrical neuropathy, glossitis and oropharyngeal ulceration.

«» Significant neurological signs and symptoms include clumsiness, distal muscle weaknesses, patients

being unsure of the position of their feet that is worse in the dark and confusion, high stepping gait,
ataxia, loss of vibration and proprioception in the hands and feet, urinary and faecal incontinence.

Additional notes on signs and symptoms:

« Tingling, numbness and burning in the toes are common in people over the age of 50. These symptoms
alone should not be attributed to B12 deficiency.

«» B12 deficiency can be overlooked in patients with mental health disorders as the signs and symptoms
can overlap or be mistaken with features displayed by their conditions, please keep this mind when
assessing patients and consider checking B12 level.

NICE advises that:

< IM B12 is the preferred treatment for patients with a history of bariatric surgery. But oral 1mg B12 can
be used in some forms of bariatric surgery, if this is the patient’s preferred option.

+« Both IM and oral B12 are appropriate in the treatment of vitamin B12 deficiency if there is no
neurological involvement, and this should be based on patients’ preference and clinical judgement.

Causes and risk factors for vitamin B12 deficiency include:

7

+ Medications such as PPI, H2A, Metformin, anti-epileptic medications (e.g. pregabalin, primidone and
phenobarbital) HRT/COCP and colchicine

« Medical conditions such as coeliac disease, chronic pancreatitis, eating disorders and alcohol
dependency

« Others such as history of bariatric surgery, recent cancer treatment (e.g. chemotherapy and
abdominal/pelvic radiotherapy), frailty and poor diet

3-monthly if the cause of vitamin B12 deficiency is NOT thought to be diet related and 6-monthly treatment
if the cause of vitamin B12 deficiency is thought to be diet related Scenario: Management | Management |
Anaemia - B12 and folate deficiency | CKS | NICE

When discussing and making decisions on oral B12 treatment, note that:

+ Low dose oral B12 (50microgram/100mg cyanocobalamin) is not on formulary and is available to
purchase from over-the-counter.

+« Only 1mg cyanocobalamin is on the formulary.

+» IM hydroxocobalamin becomes more cost effective than oral 1mg cyanocobalamin at 12 months (Drug
Tariff November 2024) based on administration in GP practice (based on the costing structures in NICE
B12 guidance 2024).

+«+ Oral Vitamin B12 supplementation for Vitamin B12 deficiency, Medicines in Practice March 25, RDTC.
Oral B12 supplementation

Do NOT routinely perform serum MMA or serum homocysteine in Primary Care, unless advice had been
sought from secondary care.

ADLs = Activities of Daily Living NICE = National Institute for Health and Care Excellence
COCP = Combined Oral Contraceptive Pill MMA = Methylmalonic Acid

FBC = Full Blood Count OD = Once Daily

H2A = Histamine type 2 receptor antagonists PPI = Proton pump inhibitors

IM = Intramuscular injection



https://www.gov.uk/drug-safety-update/vitamin-b12-hydroxocobalamin-cyanocobalamin-advise-patients-with-known-cobalt-allergy-to-be-vigilant-for-sensitivity-reactions
https://www.gov.uk/drug-safety-update/vitamin-b12-hydroxocobalamin-cyanocobalamin-advise-patients-with-known-cobalt-allergy-to-be-vigilant-for-sensitivity-reactions
https://cks.nice.org.uk/topics/anaemia-b12-folate-deficiency/diagnosis/signs-symptoms/
https://cks.nice.org.uk/topics/anaemia-b12-folate-deficiency/management/management/
https://cks.nice.org.uk/topics/anaemia-b12-folate-deficiency/management/management/
https://rdtc.nhs.uk/prescribing-support-document/oral-vitamin-b12-supplementation-for-vitamin-b12-deficiency

