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The ANSWER

What have we done?

What shall we do? Dr Chandy
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I am the patron saint of lost causes!

Mary Southcott
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Is it simply a blood disorder?

• 1824 (Combe), 1855 (Addison), 1872 (Biermer), 1880 (Ehrlich) - a blood 
disorder (up to 1969 Chanarin ς145 years)
PROBLEM 1: Confused the medical world ςǘƘŜȅ ŘƻƴΩǘ ƭƻƻƪ ŦƻǊ .мн ŘŜŦƛŎƛŜƴŎȅ 

ƛŦ ǘƘŜȅ ŎŀƴΩǘ ŦƛƴŘ ƳŜƎŀƭƻōƭŀǎǘƛŎ ŀƴŀŜƳƛŀ
•MCV++
•Hb++, IF antibodies +ve
•Addisonian criteria

PROBLEM 2: Attention to the disorder is decreasing
•Chanarin 1969 ς1000 pages
•Chanarin 1979 ς209 pages
•Harrison 2009 ς8 pages
•Oxford Textbook of Medicine is equally short (from 16pp 1980)

PROBLEM 3: It is being made less important
•IŀǊǊƛǎƻƴΩǎ нллп όмс ŜŘύ ǊŜŦŜǊǎ ǘƻ ²ƛŎƪǊŀƳŀǎƛƴƎƘŜΣ /ŀǊƳŜƭΣ /ƘŀƴŀǊƛƴ
•IŀǊǊƛǎƻƴΩǎ нллф όмт ŜŘύ ǊŜŦŜǊǎ ǘƻ ǇŜƻǇƭŜ ǿƘƻǎŜ ǎǇŜŎƛŀƭƛǎǘ ŀǊŜŀ ƛǎ CƻƭŀǘŜ ŀƴŘ ǿƘƻ 

have published few important papers
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PROBLEM 4 ςnon-blood symptoms 
ignored today

Neurological/ neuropsychological
• 1877 Osler & Gardner describe άƴǳƳōƴŜǎǎ ƻŦ ǘƘŜ ŦƛƴƎŜǊǎΣ ƘŀƴŘǎ ŀƴŘ ŦƻǊŜŀǊƳǎέassociated with B12 

deficiency
• 1887 Lichtheim describes subacute combined degeneration of the spinal cord
• 1900 Russell et aldescribe SACD associated with B12 deficiency unequivocally
• 1908 Cabot reports that post-mortem studies now show evidence of spinal cord involvement

– They saw these signs with their own eyes.  We now use an MRI scan to identify plaques, and call it Multiple Sclerosis

Gastric atrophy
• 1860 Flint άL ǎǳǎǇŜŎǘ ǘƘŀǘ ƛƴ ǘƘŜǎŜ ŎŀǎŜǎ ǘƘŜǊŜ ŜȄƛǎǘǎ ŘŜƎŜƴŜǊŀǘƛǾŜ ŘƛǎŜŀǎŜ ƻŦ ǘƘŜ ƎƭŀƴŘǳƭŀǊ ǘǳōǳƭƛ ƻŦ 
ǘƘŜ ǎǘƻƳŀŎƘέconfirmed by Fenwick (1870) and Cahn & Von Mehring (1886)

The disease remained uniformly fatal until 1926
• 1926 ςMinault & Murphy show that Pernicious anaemia can be cured (!) by an oral liver regime (win 

Nobel Prize for Medicine in 1934).  Before this 10,000 deaths USA
• 1929 ς/ŀǎǘƭŜ ƛŘŜƴǘƛŦƛŜǎ LƴǘǊƛƴǎƛŎ CŀŎǘƻǊ όǎŜŜ άƎǊǳŜǎƻƳŜ ŦŀŎǘǎέ ƻƴ ǘƘŜ .мнŘΦƻǊƎ ǿŜō ǎƛǘŜύ
• 1945 ςstudies in India on pregnancy anaemia: folic acid also has anti-megaloblastic properties
• 1948 ςSmith & Parker in UK, and Rickes et al in USA - Vitamin B12 isolated and structure determined
• 1949 ςpure IF (Intrinsic Factor) isolated
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PROBLEM 5 ςdoctors dedicated but 
unknowing

• Lecturers prepare their lectures from the latest textbooks which have sparse and 
irrelevant information on B12

άŀ ŦƻǊƎƻǘǘŜƴ ƛƭƭƴŜǎǎέ

• Eg C.I. (MS-like presentation with B12 deficiency) ςhaematology and hospital 
ŎƭƛƴƛŎƛŀƴǎ ǘŜǎǘŜŘ ŦƻǊΣ ŀƴŘ ŦƻǳƴŘ LΦCΦκtŀǊƛŜǘŀƭ ŎŜƭƭ ŀƴǘƛōƻŘȅ ҌǾŜ ŀƴŘ ŘƛŘƴΩǘ ŎƘŜŎƪ ŦƻǊ 
B12 levels

• Missing the clinical significance of signs and symptoms and family history

• What are future clinicians, neurologists and haematologists taught?

• Papers on B12 deficiency by eminent & respected clinicians and neurologists are 
somehow excluded from medical textbooks.  Where this was overlooked, they are 
removed from more recent versions
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PROBLEM 6 ςFear factor afraid to
make a diagnosis

•Due to lack of authoritative written clinical guidance

•bƻǘŜ .bC ŘƻŜǎƴΩǘ ƻŦŦŜǊ ŀŘǾƛŎŜ ƻƴ ŘƛŀƎƴƻǎƛǎ

PROBLEM 7 ςexcuses given to not recognise this 
problem

•ά¢ƘŜǊŜ ŀǊŜ ƴƻ ǇƭŀŎŜōƻ ǘǊƛŀƭǎέ(there are no placebo 
trials on any nutritional deficiencies & it would be 
unethical)
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Result: widespread mis-diagnosis - ONE EXAMPLE 
Clinical feature Multiple sclerosis B12 deficiency

Demyelinating disorder Yes Yes

Selective destruction of CNS Yes Destruction of CNS

PNS Is spared Destruction of PNS

Course Relapsing/remitting
Secondary progressive
Primary progressive

Insidious onset & progressing 
slowly

Nerve tissue white matter lesions or plaques Yes Yes

Pathology Proposed (pathology unknown) The Pathology is B12 deficiency

Axonal loss is a cause of neurological disability Yes Yes

Incidence Male:female 1 : 2 1 : 4

Highest prevalence Caucasian North Europe/ USA/ 
Canada

Caucasian North Europe/ USA/ 
Canada

Lowest prevalence Japan 2/100,000; low in Eskimo.  
Fish diet

Autoimmune cause Can be Can be

Viral-induced demyelination No evidence Pathology is B12 deficiency

Onset & symptoms insidious insidious

Diagnosis No firm diagnostic tools available Blood serum B12

Treatment No satisfactory treatment Totally reversible if diagnosed 
early
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Who benefits?

•Big pharma

–bŜǿ άŘƛǎŜŀǎŜ ƳƻŘƛŦȅƛƴƎέ ŘǊǳƎǎ όǘǊŜŀǘ ǘƘŜ 
symptoms not the cause)

–Eg Beta interferon

–Polypharmacy causing long list of side effects 

•Money, Power and Greed is the rule of the 
day!
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The tale continues

1948 ς1979 Chanarin takes up the baton and brings B12 
deficiency to the attention of the world.  In his 2nd

edition in 1979 Chanarin laments:

ñthe pressures accompanying the management of patients 

with leukemia as in other blood disorders. The simple 

elucidation of the cause of megaloblastic anaemia is poorly 

done, criteria on which diagnosis made are often inadequate 

and conclusions reached are often incorrect.

An evaluation of the response of physicians to a report of low 

serum cobalamin following a request which they had initiated 

was adequate and only one third of patients, and in more than 

40% of 250 patients report was ignored.ò

1983 Sally PacholokñI knew enough to be worried even when 
my doctor dismissed those signs as ónothing to worry aboutô ñ
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B12 deficiency with neuro-psychiatric symptoms 
with or without anaemia or macrocytosis

1981 Horden (Co Durham, UK) diagnoses its first case (157 years after 
Combe cited his first ςάƘƛǎ ŦŀŎŜΣ ƭƛǇǎ ŀƴŘ ǿƘƻƭŜ ŜȄǘŜƴǘ Χ ǿŜǊŜ ƻŦ ŀ 
ŘŜŀǘƘƭȅ ǇŀƭŜ ŎƻƭƻǳǊ Χ ƭŀƴƎǳƛŘΣ ƘŜ ŎƻƳǇƭŀƛƴŜŘ ƻŦ ƳǳŎƘ ǿŜŀƪƴŜǎǎέ

* IƻǊŘŜƴΩǎ DΦaΦ ςage at diagnosis 36 yrs
άlightheaded, felt faint, dizziness, pins & needles, numb sensation in 

limbs, tired, sallow complexion, numbness & shooting pain down 
ƭŜŦǘ ƭŜƎΣ ƭƻǎǎ ƻŦ ƎǊƛǇέύ

Unexplained recurrent anaemia without macrocytosis
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Diagnosing B12 deficiency
• www.b12d.org/content/B12-signs-symptoms-assessment-form

Most common presenting Symptoms

Extreme fatigue, sleepy, tired

Faints, seizures, falls, dizziness, tinnitus

Blurred vision/blindness in one eye

Low mood, mood swings, weepy

Irritability, agitation, snappy

Tingling and numbness in hands and/or feet 
(Paraesthesia)

Depression (PHQ diagnosis depression pathway 
must be followed)

Dry skin, unexplained hair loss, brittle nails

Gastritis, loose motions, mouth ulcers

Crampy pain, stiffness, weakness of limbs 
(neuropathic pain)

Constant headaches, neuralgia (facial)

G.U. Symptoms, dysfunctional uterine bleeding, 
incontinence of bladder and bowel

Most common presenting clinical 
features

female subject signs and symptoms

Vegetarian / Vegan

Excess alcohol intake

Unexplained anaemia

Strong family history of PA/B12 
deficiency

*Coeliac disease

*Peripheral neuropathy or Optic 
Atrophy

*Dermatitis Herpetiformis

*Liver disease

*Gastrectomy or Ileal Resection

*Proven Malabsorption

*Crohn's disease

http://www.b12d.org/content/B12-signs-symptoms-assessment-form
http://www.b12d.org/content/B12-signs-symptoms-assessment-form
http://www.b12d.org/content/B12-signs-symptoms-assessment-form
http://www.b12d.org/content/B12-signs-symptoms-assessment-form
http://www.b12d.org/content/B12-signs-symptoms-assessment-form
http://www.b12d.org/content/B12-signs-symptoms-assessment-form
http://www.b12d.org/content/B12-signs-symptoms-assessment-form
http://www.b12d.org/content/B12-signs-symptoms-assessment-form
http://www.b12d.org/content/B12-signs-symptoms-assessment-form
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B12 Deficiencywith Neuro-Psychiatric Symptoms

StagesI  II  III Including Pernicious AnaemiaStage IV
B12 Level Below<300ng/l

ñ¢ƘŜ /ƘŀƴŘȅ 5ƛŀƎƴƻǎǘƛŎ /ǊƛǘŜǊƛŀ ά

5%

15%

35%

20%

2.5% 2.5%

20%

Normal or Low HB% 2.5%

Normal or >MCV

(macrocytosis) 2.5%

Serum B12 Low <300ng/l

20%

Theraputic Trial 15%

I F Antibodies +ive Parietal

Cell Antibody +ive 5%

Symptoms/Signs 35%

Clinical Features 20%

Optional (expensive, difficult, unreliable)

Schilling Test

Estimation of Urinary Methyl Malonic Acid

Plasma Homocystine

Transcobalamin II Estimation

Bone Marrow Examination
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Prevalence of B12 deficiency

• National estimates 120/100,000
• Horden estimates 1060/5,761 (18%)* (8% <200ng/L, 10% <300ng/L)
• People who will respond to B12 replacement therapy
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Who suffers?

• RED indicates 
known B12 
deficiency

•Many young 
children (right 
hand side) 
ƘŀǾŜƴΩǘ ōŜŜƴ 
tested

• B12 level at 
diagnosis and 
date ςfollowed 
by treatment 
(>200ng/L = not 
permitted to 
inject)
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A multi-system, poly-glandular 
multipoint disorder
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ά5ƻŎǘƻǊ ȅƻǳ ƎŀǾŜ ƳŜ Ƴȅ ƭƛŦŜ ōŀŎƪέ

1060 grateful patients
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What shall we do? Diagnosis

• Addisonian criteria misleading (low Haemoglobin, Macrocytosis (large 
immature blood cells), serum B12<140ng/L, Intrinsic Factor (IF) 
antibodies +ve) ςǿƘŀǘΩǎ ȅƻǳǊ ŜȄǇŜǊƛŜƴŎŜΚ 

EDM 1 & 5 ςDiagnosis criteria:

• There are some trigger signs and symptoms, which should always 
trigger tests e.g. Tiredness, anaemia, pins & needles in hands/feet, hair 
loss, presence of other autoimmune conditions: 

•/ǳǊǊŜƴǘƭȅΣ ƎǳƛŘŀƴŎŜ ŦƻǊ ǘƘŜǎŜ άǘǊƛƎƎŜǊέ ǎƛƎƴǎ ŀƴŘ ǎȅƳǇǘƻƳǎ ƛǎ ǘƻ ŀƭǿŀȅǎ 
check TSH, fasting lipids, blood sugar. 

• Should tests also be done to look for B12 levels: Approx costs TSH £4, 
£8 for total serum B12, active B12 ?
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Signs and symptoms - discussion

•How do Doctors currently diagnose? 

•Whose doctor has taken neurological/ neuropsychiatric 
symptoms into account when making a diagnosis (as 
opposed to when prescribing treatment)?

•Lǎ ǘƘŜǊŜ ŀ ŎƻƴǎǇƛǊŀŎȅ ǘƻ ǇǊŜǎŎǊƛōŜ ŜȄǇŜƴǎƛǾŜ άŘƛǎŜŀǎŜ 
ƳƻŘƛŦȅƛƴƎέ ƳŜŘƛŎƛƴŜǎΚ

•How many people are being missed?

•When is it worth widespread screening for deficiency?
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What shall we do? Treatment

EDM 2 & 3: treatment needs a review

• The BNF (clinical guide to treatment) proscribes PA without neurological 
symptoms (every 3 months) and PA with neurological symptoms (loading dose 
until no further improvement, then every 2 months)

• There is no treatment offered for B12 deficiency without macrocytosis or IF Ab 
+ve

• t! ŀƴŘ .мн ŘŜŦƛŎƛŜƴŎȅ ŀǊŜ ƴƻǘ ŎƻƴǎƛŘŜǊŜŘ άŎƻƳƳƻƴέ ŎƻƴŘƛǘƛƻƴǎΣ ǎƻ Řƻ ƴƻǘ 
have NSF (National Service Framework) standards written

• If it is as common as we believe, then the cost of B12 screening and treatment 
could be made up out of the savings on the cost of treating MS, ME, 
depression, perhaps many of the 350,000 people diagnosed unfit to work 
could go back to doing what they love
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Treatment options - discussion

•Should diagnosis of PA/ B12 deficiency include 
deficiency without traditional PA symptoms (I.F. 
Ab+ve, Macrocytosis)?

•Patients report different requirements; some 
respond to cyano-cobalamin and some report that it 
ŘƻŜǎƴΩǘ ǿƻǊƪ ŦƻǊ ǘƘŜƳΤ ǎƻƳŜ Řƻ ǿŜƭƭ ƻƴ ƻǊŀƭ ŀƴŘ 
some require injections; some manage on 3monthly, 
some require every 1/2/3 week after loading dose.  
Should the BNF guidelines reflect this?
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What shall we do? Tailored

EDM 4: tailored to patient needs
• Patients know their symptoms better than anyone else
• Their family doctor (who has long-term knowledge of the patient and 

the family) understands how to translate these symptoms into a 
diagnosis and treatment

• Horden Patient experience survey 2005/06 shows

Information Scores

Split by sex Female 73% :         Male 27%

Symptoms improve after 
commencing B12 treatment

No better                          13%
Much better                     87%

How did you feel after 
treatment stopped?

No better                           12%
Healthy & well                  13%
Symptoms reappeared    75%

Did you feel any side effects 
from B12 treatment?

Yes                                     4%
No                                     96%
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Frequency of B12 injections

How often do you 
receive B12 
injections?

How often do you 
think you should?
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Tailored to patient - discussion

•Should it be a fundamental right (for any condition) 
that the patient and family doctor discuss both 
diagnosis and treatment?

•{ƘƻǳƭŘ ǘƘŜ b{CΩǎ όbŀǘƛƻƴŀƭ ǎǘŀƴŘŀǊŘǎύ ōŜ ƳƛƴƛƳǳƳ 
standards of care, rather than proscribe care?

•Is a short-term contractor doctor sufficient to 
provide continuity of care for many Long-Term 
Conditions?
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What are we waiting for?

–National estimate of prevalence (based on actual 
diagnosis of Pernicious Anaemia) 120/100,000

–In Horden: (B12 deficiency including PA) 18% (150 * 
this) ςand Scotland has highest levels of MS in the 
world!

•Diagnosis is understood (and has been 
documented for 186 years)

•We know the treatment and the outcome of 
treatment

•What are we waiting for?


