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Abstract

Vitamin B12 deficiency may present with
gastrointestinal, haematologic, dermatologic and
neuropsychiatric signs and symptoms. Skin
hyperpigmentation is a dermatologic manifestation
which may mimic the features seen in Addison’s
disease. We report a case of a 33-year-old non-
vegan man who presented with progressive
darkening of his palms, knuckles and feet which was
associated with anaemia. Low serum vitamin B12
levels coupled with characteristic morphology of
peripheral blood smear and bone marrow aspirate
were identified. An extensive work up to establish
the cause of Vitamin B12 deficiency revealed
Helicobacter pylori associated gastritis as the likely
aetiology. The patient had significant reversibility of
hyperpigmentation and normalisation of the
haematological indices following parenteral
vitamin B12 supplementation. This case highlights
the need for a high index of suspicion when
clinicians are faced with a case of
hyperpigmentation, so that the appropriate
treatment can be promptly instituted and the late
irreversible complications of vitamin B12 deficiency
prevented.

Introduction

Vitamin B12 (cobalamin), is a water soluble and
cobalt containing vitamin present in meat, poultry
and dairy products. It cannot be synthesised in the
human body and consequently is obtained by
humans solely through their diet. Deficiency is
relatively uncommon, due to the presence of body
stores which may last for up to 5 years [1].
Hyperpigmentation as a clue to the diagnosis of
systemic diseases is associated with multiple
aetiologies. The pattern of pigmentation in vitamin
B12 deficiency may sometimes be confused with, or
mimic Addison’s disease. It is therefore important
for clinicians to take a detailed clinical history and
conduct a thorough physical examination, in order
to tailor diagnostic tests and treatments
accordingly. We report a case of vitamin B12
deficiency with reversible palmoplantar

hyperpigmentation that was initially suspected to
be Addison’s disease. The patient was found to
have vitamin B12 deficiency secondary to H. pylori
associated gastritis and had reversal of the
hyperpigmentation following parenteral vitamin
B12 supplementation.

Patient and observation

A 33-year-old non-vegan male patient presented
with a one-year history of progressive darkening of
his palms. He initially attributed his symptoms to
regular handling of money due to his occupation as
a banker, however his symptoms gradually
progressed to involve the knuckles and both soles
of his feet. Associated symptoms included
anorexia, dysgeusia, easy fatiguability and
dizziness. He also noticed 20kg weight loss over the
2 months prior to his presentation. With regard to
his past medical history, he had received 2 units of
whole blood on account of symptomatic anaemia 5
months prior to presentation at our health facility.
He had no known chronic illnesses, was on no
medications and had no previous gastrointestinal
(Gl) surgeries. His family and social histories were
unremarkable, and there were no dietary
restrictions reported. On examination, he was
moderately pale, anicteric, with normal buccal
mucosa and tongue. Hyperpigmentation involving
palms of both hands, knuckles of all fingers, pre-
auricular skin, lips and soles of both feet were
noted. Darkening of both palms were uniform with
no accentuation of the palmer creases while those
of the planter skin was non-uniform and
accentuated in the instep. The hair, nails and other
mucosal surfaces were normal. Neurologic and all
other systemic examination were unremarkable.
Complete blood count (CBC) showed a macrocytic
anaemia with an Hb of 5.9g/dl and mean cell
volume (MCV) of 102.2fl. White blood cell (WBC)
and Platelet counts were normal as well as renal
and liver function tests. There was an initial clinical
suspicion for Addison’s disease, possibly secondary
to a malignancy, because the patient had
experienced dramatic weight loss of 20kg in a
period of just 2 months, however serum cortisol
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and  Adrenocorticotropic  hormone  (ACTH)
performed were within normal limits. A peripheral
blood smear demonstrated anisopoikilocytosis
with moderate hyperchromia, multiple
hypersegmented neutrophils and eosinophilia. A
similar picture of hypersegmented neutrophils was
described by Professor lvy Ekem in 2009 [2] (Figure
1). Platelets were adequate with normal
morphology. Serum folate assay was normal at
26.3nmol/L (4.56 - 45.4nmol/L), and serum vitamin
B12 level was low at 101.2pmol/L (normal
>147pmol/L).

Bone marrow aspirate revealed hypercellular
fragments and trails, hyperplastic red cells with
megaloblasts and dyserythropoeitic forms (Figure
2). There was also active granulopoeisis with a
disproportionate number of eosinophils and
evidence of poor maturation, especially in the
myelocyte cell lines. Additionally, hypersegmented
neutrophils were evident and megakaryocytes had
polyploid nuclei. The lymphocytes present showed
some immaturity in the nuclei, and the plasma cells
and macrophages present were normal. A diagnosis
of hyperpigmentation secondary to vitamin B12
deficiency was therefore made, however the cause
of the vitamin B12 deficiency was not immediately
evident. Consequently, serum antibodies to
parietal cells and intrinsic factor were requested
and found to be negative, ruling out pernicious
anaemia. CT scan of the abdomen with barium
follow through to determine ileal integrity was also
normal. Stool examination for ova and
parasites were likewise negative.
Oesophagogastroduodenoscopy demonstrated
mild atrophic changes in the stomach with a
positive urease test, indicative of Helicobacter
pylori infection. Histopathology of multiple gastric
biopsies taken during endoscopy revealed non-
specific inflammation of the gastric mucosa. A
definitive diagnosis of vitamin B12 deficiency
secondary to H. pylori associated gastritis was
therefore made. The patient was started on
intramuscular (IM) vitamin B12 1,000 mcg three
times weekly for one month, then monthly for the
subsequent three months. He was also started
concurrently on H. pylori eradication therapy with

clarithromycin 500mg twice daily, amoxicillin 1g
twice daily and omeprazole 20mg twice daily all for
14 days. Within the first two weeks of therapy,
hyperpigmentation improved significantly and his
haematological profile almost approached normal
as shown in Table 1. Following completion of three
months of IM vitamin B12 injections, the serum
Vitamin B12 assay normalised to a value of 429.2
pmol/L (normal >147pmol/L) with a progressive
improvement of the palmar and plantar
hyperpigmentation (Figure 3, Figure 4).

Discussion

The differential diagnoses for cutaneous
hyperpigmentation include a myriad of clinical
conditions which may be due to normal variants,
congenital or inherited disorders and finally,
acquired conditions. The cornerstone of successful
diagnosis and management includes a detailed
medical history and thorough examination, which
in turn informs the clinician of the required work-
up for a definitive diagnosis. Acquired causes of
hyperpigmentation include but are not limited to
excessive sun exposure, medications and endocrine
disorders such as Addison’s disease and nutritional
causes such as vitamin B12 deficiency [3]. As far
back as September 1944, Dr Bramwell Cook
described a vitamin B12 deficiency syndrome
characterised by macrocytic anaemia, glossitis and
hyperpigmentation of the skin [4]. Indeed, it is well
described that the presence of vitamin B12
deficiency may be associated with a multitude of
mucocutaneous manifestations including vitiligo,
hair changes, glossitis and hyperpigmentation
which may involve creases of the palms and soles,
oral mucosa, dorsum of the hands and feet and
angular stomatitis [1,5,6]. It has been shown that
up to one in five affected patients may present with
cutaneous hyperpigmentation [1], therefore it
is not unusual that this patient had
hyperpigmentation as one of his primary clinical
features. The mechanism of hyperpigmentation is
poorly understood but it is thought to be related to
increased melanin synthesis rather than a defect
in  melanin [6]. Further studies on the
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pathophysiology of hyperpigmentation in B12
deficiency would therefore be informative.

The prevalence of vitamin B12 deficiency in Ghana
is not well characterized, however one national
level survey found a prevalence of 6.9% among
non-pregnant females [7], and another study in the
Ashanti region reported a prevalence of 30%
among apparently healthy adults [8]. Of note is the
increased prevalence of anaemia among individuals
with lower educational and socioeconomic
status [8], and it was therefore interesting to
discover vitamin B12 deficiency in this middle class
patient with no dietary restriction. Moreover, as
published in a case series by Ekem in 2009, and
additionally demonstrated in a study conducted in
Zimbabwe, such significant deficiency is more likely
to be found in female patients [2,9]. Such
presentation in a male patient was certainly
uncommon in our clinical experience, and the
patient was therefore worked up further for the
cause of his vitamin B12 deficiency. Causes of
vitamin B12 deficiency include pernicious anaemia,
inadequate dietary intake, post-GlI surgery,
atrophic gastritis and H. pylori infection. Following
exclusion of other causes, upper Gl endoscopy with
subsequent gastric biopsy demonstrated H. Pylori
associated gastritis as the likely cause of his
deficiency. The cause of cobalamin deficiency from
H. Pylori associated gastritis is not clear but it has
been postulated that inflammation of the gastric
mucosa can lead to B12 disintegration from food
binders. H. Pylori infection was reportedly
associated with approximately half of all patients
with cobalamin deficiency in a study by Kaptan et
al. [10]. It has also been suggested that eradication
of H. Pylori alone may restore cobalamin levels and
correct B12 deficiency, therefore the importance of
H. pylori eradication therapy cannot be
understated.

Conclusion

Hyperpigmentation is an early and reversible sign
of vitamin B 12 deficiency, which must be promptly
recognised and corrected. The cause of B12
deficiency must be identified and additionally
treated. Clinicians should have a broad differential
diagnosis for palmoplantar hyperpigmentation that
includes B12 deficiency, so that investigations are
properly directed and the patient adequately
managed.
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Table and figures

Table 1: complete blood count parameters over the
treatment period

Figure 1: blood film comment showing a
hypersegmented neutrophil seen in a similar case
by Ekem in 2009
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Figure 2: bone marrow aspirate demonstrating A)
hypercellular fragment with trail; B) megaloblasts
surrounding  hypersegmented neutrophil; C)
dysplastic erythroblast; D) giant metamyelocyte

Figure 3: palms at initial presentation; one month
and 3 months post treatment

Figure 4: soles at initial presentation; one month
and 3 months post treatment
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Table 1: complete blood count parameters over the treatment period
Pre- 1 week post 1 month post  [3 months
transfusion [transfusion treatment post
treatment
Hb (g/dL) 5.9 8.6 9.2 13.3
MCV (fl) 102.2 96.6 99.6 75.1
MCHC (pg) 33.1 32.3 34.2 31.2
WBC (X10°/1) 3.7 3.8 5.9 4.7
Platelets (X10°/ul) [104 101 398 216

Figure 1: blood film comment showing a hypersegmented
neutrophil seen in a similar case by Ekem in 2009
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Figure 2: bone marrow aspirate demonstrating A) hypercellular
fragment with trail; B) megaloblasts surrounding hypersegmented
neutrophil; C) dysplastic erythroblast; D) giant metamyelocyte

Figure 3: palms at initial presentation; one month and 3 months post treatment
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Figure 4: soles at initial presentation; one month and 3 months post
treatment
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