
We describe an interesting case of a man with
recurrent cutaneous and hematologic manifesta-
tions of vitamin B12 deficiency. In this deficiency,
the skin, central nervous system, blood, and blood-
forming tissues are commonly involved. We
describe an overview of vitamin B12 deficiency and
the successful treatment of a patient’s ongoing
cutaneous hyperpigmentation.

A54-year-old Haitian man with a medical his-
tory significant for type 2 diabetes mellitus,
alcohol abuse, liver disease, and vitamin B12

deficiency presented to the dermatology clinic. For
the past several years, he has experienced increasing
darkening of the hands, feet, and tongue. The
patient’s only medication was glyburide.

The patient had 3 similar episodes of hyper-
pigmentation, shortness of breath, and weakness
during the past 9 years. According to the patient’s
history, each episode cleared following treatment.
During the first episode, laboratory test results
revealed the patient had a hemoglobin level of 
8.4 g/dL (reference range, 14–18 g/dL), a hematocrit
level of 26.6% (reference range, 42%–52%), and a
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To recognize and be able to treat vitamin B12 deficiency

OBJECTIVES

Upon completion of this activity, dermatologists and general practitioners should be able to:

1. Recognize the clinical manifestations of vitamin B12 deficiency.

2. Discuss the differential diagnoses of vitamin B12 deficiency.

3. Explain the treatment for vitamin B12 deficiency.
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vitamin B12 level of 35 pg/mL (reference range,
200–800 pg/mL). Folic acid and ferritin levels 
were within reference range. The patient underwent
a Schilling test, which revealed results within 
reference range. The patient was treated with a 
1-mg dose of vitamin B12 injected intramuscularly
every week for 2 months, followed by a 1-mg dose
injected intramuscularly every month for 3 months.
After the third month, the patient’s cutaneous
hyperpigmentation cleared, and he was lost to 
follow-up until 5 years later. At that time, results 
of the Schilling test revealed no malabsorption, 
and the patient was subsequently treated with a 
1-mg dose of vitamin B12 injected intramuscularly
every month for 5 months. Again, the patient was
lost to follow-up until the third episode, which
occurred one year later. At that point, the patient was
treated with a 1-mg dose of vitamin B12 injected
intramuscularly every month for 8 months.

Two years later, the patient presented to our
dermatology clinic with his fourth episode of hyper-
pigmentation. Due to the patient’s intermittent
symptoms, he underwent further testing. Part of his
workup included a Schilling test, which again
revealed results within normal limits.

On physical examination, the patient’s vital
signs were within reference range. He presented
with a few discrete hyperpigmented macules mea-
suring 1 cm along the lateral sides of the tongue,
along with well-defined hyperpigmented patches
measuring 10 cm on the dorsolateral portion of
both feet, and a diffuse hyperpigmentation of both
palms (Figure). The patient had pallor of all of his
nail beds. There was no involvement of the con-
junctiva, buccal mucosa, lips, genitals, or hair.
There were no signs of neurological involvement.

Testing determined the probable cause of the
patient’s vitamin B12 deficiency was malnutrition.
The patient was aware of the cause of his ongoing
cutaneous hyperpigmentation and was interested in
further treatment. The treatment regimen consisted
of a 1-mg dose of vitamin B12 injected intramuscu-
larly every week for 1 month, then a 1-mg dose every
2 weeks for 1 month, followed by a 1-mg dose every
month for 10 months. There was resolution of the
patient’s cutaneous hyperpigmentation and all symp-
toms after 2 months of therapy. It was recommended
that the patient continue with a 1-mg dose of 
vitamin B12 injected intramuscularly every month for
life. To date, the patient is experiencing complete
resolution of his cutaneous hyperpigmentation.

Comment
Vitamin B12 deficiency was first described by 
Cook1 in 1944 and later by Baker et al2 in 1963.

Vitamin B12 is essential for the normal functioning
of cells and the synthesis of nucleic acids.3,4 A 
deficiency can be caused by a congenital lack of
transcobalamin II, a lack of intrinsic factor,
achlorhydria, ileal disease, malnutrition, and malab-
sorption syndromes.5 Vitamin B12 deficiency usually
occurs 3 to 6 years after the onset of gastrointes-
tinal abnormalities because of the large body stores 
found in adults.5 There is multisystem involvement
in this deficiency, with the skin, central nervous
system, and bone marrow being affected.5

The skin manifestations include hyperpigmen-
tation, glossitis, and canities.5 The hyperpigmenta-
tion is usually generalized and symmetrical,
involving the hands, nails, and face.5 The areas
most commonly affected include the palmar creases
and the flexural regions of the body.5 Linear longi-
tudinal hyperpigmented nail plate streaks and pale
nail beds are the nail findings associated with this
deficiency.6,7 There is a broad differential diagnosis
to consider with cutaneous hyperpigmentation
(Table). Glossitis manifests as an atrophic, bright
red, sore tongue.5 A paradoxical finding is prema-
ture graying.5 The exact mechanism of hyperpig-
mentation is unknown, but there are many
hypotheses.6-8 It has been suggested that a defi-
ciency of vitamin B12 causes a decrease in the
amount of intracellular-reduced glutathione.6-8

This inhibits tyrosinase and permits an increase in
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Diffuse palmar hyperpigmentation prior to treatment.

Figure not available online



melanogenesis, resulting in clinical hyperpigmen-
tation.6-8 Another possible site of interaction in
melanin synthesis is biopterin, a substance neces-
sary for the hydroxylation of phenylalanine.6,7

Hydroxylated phenylalanine is needed for melanin
synthesis and elevated levels are found in folate
deficiency.6,7 This could explain the hyperpigmen-
tation also found in vitamin B12 deficiency.6,7

Another possibility could be a defect in melanin
transport and its incorporation into megaloblastic
keratinocytes.7 Lastly, there is evidence indicating
that there may be a disorder in purine or pyrimi-
dine metabolism leading to a decrease in the abil-
ity to synthesize DNA.7 This may lead to the
keratinocyte and epidermal changes found with
this deficiency.7

Most patients with vitamin B12 deficiency expe-
rience neurological symptoms, which may occur in

the absence of anemia.9 Collectively, the neuro-
logical symptoms are referred to as subacute com-
bined degeneration of the spinal cord. The initial
symptoms include generalized weakness and pares-
thesia, followed by ataxia and loss of vibration that
is more pronounced in the lower extremities. Optic
neuropathy and central scotomas also may occur
with this deficiency. These manifestations may or
may not improve with vitamin B12 replacement
therapy. Patients also experience various mental
symptoms, including irritability, apathy, somno-
lence, psychosis, and intellectual deterioration.
The pathogenesis of the neurological manifesta-
tions is not well understood. It is known that vita-
min B12 deficiency impairs the function of
methionine synthetase and methylmalonyl CoA
mutase. This impairment causes an accumulation of
fatty acids that alters the production of myelin and
results in swelling of the myelin sheaths. There is
resultant demyelination of the posterior columns of
spinal cord, lateral columns of spinal cord, and optic
nerves, causing the symptoms described above.9

In patients experiencing the hematologic mani-
festations of vitamin B12 deficiency, the blood and
bone marrow show megaloblastic changes.10 The
anemia can be severe, with a hematocrit level as
low as 15%. A common cause of vitamin B12

deficiency is a lack of intrinsic factor due to gastric
mucosal atrophy.11 This condition is referred to as
pernicious anemia. With continuous vitamin B12

replacement therapy, patients experience lifelong
resolution of all hematologic abnormalities. The
symptoms associated with anemia include weak-
ness, vertigo, palpitations, and angina.10

The diagnosis of vitamin B12 deficiency can be
confirmed by a positive Schilling test result, a low
vitamin B12 serum level, an elevated methyl-
malonic acid serum level, and an elevated total
homocysteine serum level. The Schilling test is
performed by simultaneous administration of an
oral dose of radiolabeled vitamin B12 and an intra-
muscular dose of nonradiolabeled vitamin B12.12 If
the urinary excretion of radioactivity in the 
24 hours following administration is less than 8%,
then vitamin B12 deficiency is confirmed.12 The
test is then repeated with intrinsic factor, then
with pancreatic enzymes, and finally with antibi-
otic administration.12 With ileal disease or resec-
tion, results of the Schilling test will remain
persistently abnormal.12 Of the tests available, the
tests to evaluate the elevation of serum methyl-
malonic acid and total homocysteine are the most
sensitive and specific in diagnosing vitamin B12

deficiency and can be used to help differentiate
vitamin B12 deficiency from folate deficiency.4
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Differential Diagnosis 
of Hyperpigmentation

Acquired immunodeficiency syndrome

Addison disease

Alkaptonuria

Amyloidosis

Cushing syndrome

Diffuse melanosis cutis

Heavy metal deposition

Hemochromatosis

Hyperthyroidism

Malignancies

Medications including: minocycline, 
amiodarone, antimalarials

Pheochromocytoma

Porphyria cutanea tarda

Postinflammatory hyperpigmentation

Syphilis

Type 2 diabetes mellitus

Vitamin B12 deficiency



If lesional skin is biopsied for histological exam-
ination, it may reveal epidermal thinning, vacuolar
change of keratinocytes, enlargement of the nuclei
of many of the keratinocytes, increased number of
melanocytes in the basal layer, and numerous
melanophages in the papillary dermis.6,8 Electron
microscopy of a biopsied specimen may reveal
many intracytoplasmic desmosomes, numerous
aggregated bundles of tonofilaments within the
cytoplasm of the keratinocyte, and highly con-
densed keratohyalin granules.7

Treatment consists of a 1-mg dose of vitamin B12

injected intramuscularly every day for 5 to 10 days,
then a 1-mg dose every week for 1 month, followed
by a 1-mg dose every month for life.5,13 Treating the
underlying cause of this deficiency must be carried
out prior to the initiation of vitamin B12 replace-
ment therapy. A decrease in hyperpigmentation
usually occurs within 2 weeks of starting the vitamin
B12 treatment.7 On occasion, it has taken 6 to 
12 weeks for skin color to return to normal.7 The
most important factor influencing response to 
treatment is the duration of symptoms.5 Following
successful treatment of this deficiency, there is a
reversal of the nuclear enlargement of the keratino-
cytes found histologically, along with a resolution of
skin, hair, and nail changes found clinically.6-8

REFERENCES
1. Cook BA. A vitamin B12 deficiency syndrome allied to

sprue. Indian Med Gaz. 1944;79:429-437.
2. Baker SJ, Johnson S, Ignatius H, et al. Hyperpigmentation

of the skin: a sign of vitamin B12 deficiency. Br Med J.
1963;1:1713-1715.

3. Sabatino D, Kosuri S, Remollino A, et al. Cobalamin
deficiency presenting with cutaneous hyperpigmentation:

a report of two siblings. Pediatr Hematol Oncol.
1998;15:447-450.

4. Stabler SP, Lindenbaum J, Allen RH. The use of homo-
cysteine and other metabolites in the specific diagnosis
of vitamin B-12 deficiency. J Nutr. 1996;126:1266S-
1272S.

5. Fathman EM, Geisel EB, Salmo A. Nutritional diseases. In:
Odom RB, James WD, Berger TG. Andrews’ Diseases of the
Skin: Clinical Dermatology. 9th ed. Philadelphia, Pa: WB
Saunders Co; 2000:606-615.

6. Marks VJ, Briggaman RA, Wheeler CE Jr. Hyperpigmen-
tation in megaloblastic anemia. J Am Acad Dermatol.
1985;12:914-917.

7. Lee SH, Lee WS, Whang KC, et al. Hyperpigmentation in
megaloblastic anemia. Int J Dermatol. 1988;27:571-575.

8. Noppakun N, Swasdikul D. Reversible hyperpigmenta-
tion of skin and nails with white hair due to vitamin B12
deficiency. Arch Dermatol. 1986;122:896-899.

9. Beal MF, Martin JB. Nutritional and metabolic diseases of
the nervous system. In: Fauci AS, Braunwald E, Isselbacher
KJ, et al. Harrison’s Principles of Internal Medicine. Vol 2.
14th ed. New York, NY: McGraw-Hill; 1998:2451-2457.

10. Babior BM, Bunn HF. Megaloblastic anemias. In: Fauci AS,
Braunwald E, Isselbacher KJ, et al. Harrison’s Principles of
Internal Medicine. Vol 2. 14th ed. New York, NY: McGraw-
Hill; 1998:653-659.

11. Greenberger NJ, Isselbacher KJ. Disorders of absorption. In:
Fauci AS, Braunwald E, Isselbacher KJ, et al. Harrison’s
Principles of Internal Medicine. Vol 2. 14th ed. New York,
NY: McGraw-Hill; 1998:1616-1633.

12. Riley SA, Turnberg LA. Maldigestion and malabsorp-
tion. In: Sleisenger MH, Fordtran JS, eds. Gastrointestinal
Disease. Vol 1. 5th ed. Philadelphia, Pa: WB Saunders
Co; 1993:1009-1027.

13. Allen LH, Casterline J. Vitamin B-12 deficiency in elderly
individuals: diagnosis and requirements. Am J Clin Nutr.
1994;60:12-14.

130 CUTIS®

Vitamin B12 Deficiency

DISCLAIMER
The opinions expressed herein are those of the authors and do not necessarily represent the views of the sponsor or its publisher. Please review complete prescribing
information of specific drugs or combination of drugs, including indications, contraindications, warnings, and adverse effects before administering pharmacologic
therapy to patients.

FACULTY DISCLOSURE
The Faculty Disclosure Policy of the Albert Einstein College of Medicine requires that faculty participating in a CME activity disclose to the audience any relationship with
a pharmaceutical or equipment company that might pose a potential, apparent, or real conflict of interest with regard to their contribution to the activity. Any discussions
of unlabeled or investigational use of any commercial product or device not yet approved by the US Food and Drug Administration must be disclosed.


