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Extremely severe vitamin B12 deficiency –
case presentation and review of literature

Ekstremno teška deficijencija vitamina B12 – prikaz slučaja i pregled
literature
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Abstract. Aim: Vitamin B12 (cobalamin) is nutrient from the vitamin B complex family. It is
essential in the human body for deoxyribonucleic acid (DNA) synthesis and for cellular
energy production. Vitamine B12 deficiency is decrease in its serum concentration below 220
pmol/L, and it can be present in various range of hematologic and systemic symptoms and
signs. The aim of this article is to provide extensive information on extreme forms of
deficiency of vitamin B12. Case report: 83-year-old men presented with fatigue, intolerance
of physical activity, vertigo, paresthesia in fingers, dispersion, epigastric pain, vomitting and
loss of apetite. Vital parameters were within normal range, and physical examination did not
reveal any patological findings, except icterus of sclera and subicterus of skin. Urgent
laboratory findings showed erythrocytes 1.18 x 1012/L (4.34-5.72 x 1012/L), hemoglobin 50
g/L (138-175 g/L), mean corpuscular volume (MCV) 123.6 fL (83.0-97.2 fL), vitamin B12 < 61
pmol/L (220-665 pmol/L). Patient started parenteral therapy with vitamin B12. After 5 days,
rapid increase in reticulocyte count was observed, with haemogram stabilization within 6
weeks. In a follow-up period of two years, the patient had no symptoms. Conclusion: We
presented patient with extreme deficiency of vitamin B12. Screening for vitamin B12
deficiency should be established in each patient with macrocytic anemia, even with slightly
elevated MCV.
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Sažetak. Cilj: Vitamin B12 (kobalamin) je nutrijent iz porodice vitamina B-kompleksa. U
ljudskom organizmu esencijalan je za sintezu deoksiribonukleinske kiseline (DNK) i
proizvodnju energije u stanicama. Deficijencija vitamina B12 jest pad njegove koncentracije u
serumu ispod 220 pmol/L, a može se prezentirati u širokom rasponu hematoloških i
sistemskih simptoma i znakova. Cilj ovog članka je pružiti ekstenzivnu informativnost o
ekstremnim oblicima deficijencije vitamina B12. Prikaz slučaja: Pacijent u dobi od 83 godine
javio se zbog iznemoglosti, intolerancije napora, vrtoglavica, trnaca u prstima,
dekoncentracije, bola u epigastriju, povraćanja i gubitka apetita. Bio je normalnih vitalnih
parametara, a fizikalnim pregledom nije pronađeno patološkog nalaza, osim žutice. Hitni
laboratorijski nalazi bili su: eritrociti 1.18 x 1012/L (4.34 – 5.72 x 1012/L), hemoglobin 50 g/L
(138 – 175 g/L), prosječni volumen eritrocita (MCV) 123.6 fL (83.0 – 97.2 fL), vitamin B12 <
61 pmol/L (220 – 665 pmol/L). Započeta je parenteralna terapija s vitaminom B12. Nakon 5
dana zapažen je rapidan rast retikulocita, uz stabilizaciju hemograma u roku od 6 tjedana. U
kontrolnom razdoblju od dvije godine nakon liječenja pacijent nije imao simptoma.
Zaključak: Prikazali smo pacijenta s ekstremnom deficijencijom vitamina B12. Probir na
deficijenciju vitamina B12 trebao bi biti proveden kod svakog pacijenta s makrocitnom
anemijom, čak i s blago povišenim MCV-om.
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INTRODUCTION
Vitamin B12 (cobalamin) is a water-soluble essential nutrient from the vitamin B complex family,
which is essential in the human body for hematopoiesis, neural metabolism, deoxyribonucleic acid
(DNA) and ribonucleic acid (RNA) synthesis, and
carbohydrate, fat and protein metabolism. Vitamin B12 deficiency is decrease in its serum concentration below 220 pmol/L1. Based on serum
levels, it classifies as mild (201-220 pmol/L), moderate (150-200 pmol/L) or severe (<150 pmol/L).

Patients who are treated for secondary haematological
manifestations of vitamin B12 deficiency are resistant
to administered therapy, and progression of the disease
is possible meanwhile.
Simptomatology progresses proportionally to the
level of deficiency, and it can be present in various
range of symptoms and signs – from asymptomatic mean corpuscular volume (MCV) increase to
severe hematologic, neuropsychiatric and digestive manifestations. Hematological clinical picture is
mainly characterized by megaloblastic anemia2.
The causes of vitamin B12 deficiency can be different, such as autoimmune chronic gastritis (pernicious anemia), malnutrition, malapsorption
syndrome, vegetarianism, surgical resection of the
gastrointestinal system, consumption of drugs that
interfere with the metabolism of vitamin B12 (tuberculinostats, cytostatics, metformin), and in
many cases etiology is unknown3,4. Various researches suggest that homozygosity for methylentetrahydrofolate reductase (MTHFR) C677T
polymorphism could be associated with elevated
risk of vitamin B12 deficiency, and it is supported
by the fact that this mutation can be found in 1528% of patients with reduced serum concentrations of vitamin B125,6.
Although the lack of vitamin B12 is a common
condition, especially in the elderly population, its
progression to extremely low levels is a rare case.
Due to symptomatology that progresses proportionally with decrease of vitamin B12 level in serum, this disorder is usually manifested, detected
and treated well before the terminal phase. Be-
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low we present the case of extremely low vitamin B12 deficiency, with comparison to cases of
authors who reported such cases in the literature. The aim of this article is to give an insight into
clinical repercussions of extreme forms of vitamin B12 deficiency.
CASE REPORT
An 83-year-old man presented with fatigue, intolerance of physical activity, vertigo, paresthesia in
fingers, dispersion, epigastric pain, vomitting and
loss of apetite. Symptoms started 2-3 months before admission, with progression over time. During
this period the patient lost 6 kg. He had lisinopril
in chronic therapy. In addition to arterial hypertension, from anamnesis and medical records there
was no data on other comorbidities, operative
procedure, alcohol abuse or diet programs.
On admission, vital parameters were within normal range, and physical examination did not reveal any patological findings, except icterus of
sclera and subicterus of skin. Urgent laboratory
tests were made (Table 1). Based on laboratory
results, suspicion on megaloblastic anemia was
set. Aditional laboratory diagnostics showed reticulocyte count 5 x 109/L (22-97 x 109/L), haptoglobin 0.4 g/L (0,26-1,85 g/L), lactate
dehydrogenase (LDH) 1937 U/L (<241 U/L), folate
7.9 µg/L (2-20 μg/L), vitamin B12 <61 pmol/L
(220-665 pmol/L). Parenteral therapy with vitamin B12 was introduced (500 mcg 1x1 intravenosus). Peripheral blood smear showed expressed
anisocytosis, hypochromacy, poikilocytosis and
macrocystosis. Direct Coombs test was negative.
Esophagogastroduodenoscopy showed an atrophy of the gastric mucosa, with angiodysplasia of
corpus. Intrinsic factor and parietal cell antibodies were not analyzed, as well as the Schilling test.
Hepatitis markers were negative. Bone marrow
aspiration was consistent with megaloblastic
anemia – hypercelular bone marrow, with the
presence of megaloblasts and large metamyelocytes. Immunophenotyping, cytogenetics and histopathological bone marrow analysis excluded
myelodysplastic syndrome.
After 5 days of parenteral treatment with vitamin
B12, rapid increase in reticulocyte count was
observed, with haemogram stabilization within 6
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Table 1. Laboratory findings upon arrival
Test required
Rbc

Result

Unit

Reference range

1.18

x 10 /L

4.34-5.72

Hemoglobin

50

g/L

138-175

Hematocrit

0.146

L/L

0.415-0.530

MCV

123.6

fL

83.0-97.2

MCH

42.1

pg

27.4-33.9

MCHC

340

g/L

320-345

RDW-CV

26.0

%

14.6-16.5

Thrombocytes

228

x 10 /L

158-424

MPV

11.5

fL

6.8-10.4

Wbc

7.0

x 10 /L

3.4-9.7

Glucose (s)

7.2

mmol/L

4.4-6.4

Urea (s)

16.0

mmol/L

2.8-8.3

Creatinine (s)

125

µmol/L

79-125

Na+ (s)

139

mmol/L

137-146

K+ (s)

4.8

mmol/L

3.9-5.1

Cl (s)

103

mmol/L

97-108

Total bilirubin (s)

99

µmol/L

3-20

Direct bilirubin (s)

26

µmol/L

0-5

Indirect bilirubin (s)

73

µmol/L

3-15

AST (s)

49

U/L

11-38

ALT (s)

63

U/L

12-48

ALP (s)

36

U/L

60-142

GGT (s)

21

U/L

11-55

Alpha-amylase (s)

46

U/L

23-91

CRP (s)

1.4

mg/L

0.0-5.0

-

12

9

9

Rbc – red blood cells, MCV – mean corpuscular volume, MCH – mean corpuscular hemoglobin, MCHC – mean corpuscular
hemoglobin concentration, RDW-CV – red blood cell distribution width, MPV – mean platelet volume, Wbc – white blood cells,
Na+ – sodium, K+ – potassium, Cl- – chloride, AST – aspartate aminotransferase, ALT – alanine aminotransferase, AP – alkaline
phosphatase, GGT – gamma-glutamyl transferase, CRP – C-reactive protein, (s) – serum.

Table 2. Laboratory parameters during hospitalization and on outpatient controls

1

Rbc
(x 1012/L)
1.18

Hbg
(g/L)
50

Hct
(L/L)
0.146

MCV
(fL)
123.6

MCH
(pg)
42.1

MCHC
(g/L)
340

Day

Trc
Wbc
Ret
T Bil
I Bil
(x 109/L) (x 109/L) (x 109/L) (µmol/L) (µmol/L)
93
6.7
5
99
73

5

2.25

76

0.232

103.1

33.7

327

235

4.4

101

26

16

10

2.46

74

0.240

97.5

29.9

307

286

5.0

168

/

/

20

3.95

113

0.374

94.7

28.7

303

489

11.9

28

21

16

50

5.30

144

0.462

87.2

27.2

312

203

7.1

22

11

8

60

5.05

138

0.430

85.0

27.3

321

229

6.7

33

8

7

120

5.21

139

0.446

85.5

26.7

313

190

7.6

57

/

/

250

5.38

147

0.452

84.0

27.4

326

174

6.2

/

15.4

/

Rbc – red blood cells, Hbg – hemoglobin, Hct – hematocrit, MCV – mean corpuscular volume, MCH – mean corpuscular hemoglobin, MCHC – mean
corpuscular hemoglobin concentration, RDW-CV – red blood cell distribution width, Trc – thrombocytes, Wbc – white blood cells, Ret – reticulocyte
count, T Bil – , total bilirubin, I Bil – indirect bilirubin. Reticulocyte count reference range: 22-97 x 109/L; for other parameters reference range is listed
in Table 1.
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weeks (Table 2). Patient was discharged home after 14 days of hospitalization. Therapy at discharge was: intramusculary vitamin B12 a 500 mcg
1x1 per day (for 7 days), than per week (for 30
days), then per month (for lifetime). In a followup period of 2 years, the patient had normal hematological parameters, and no permanent nor
reccurent symptomes.
DISCUSSION
We presented a case of extreme vitamin B12 deficiency. The immeasurable concentration of vitamin B12 (<61 pmol / L) in our patient’s serum is
one of the lowest reported in the literature7. The
clinical picture that can present in vitamin B12
deficiency consists of a wide spectrum of hematological, neurological, psychiatric, oral, dermatological and other symptoms and signs2. Since the

severity of the clinical picture is usually proportional to the degree of vitamin B12 deficiency, we
have analyzed the literature only of those cases
with extremely low levels of vitamin B12 in serum (in this review the concentrations of vitamin
B12 below the level of measurability, ie <61 pmol
/ L or <82.7 mg / ml or ng / L, are considered
extremely low).
The review of literature provided a total of 40
applicable cases (Table 3). Review involved 17
(42,5%) females and 23 (57,5%) male patients. All
cases included adults in the age range of 18-88
years. The identified causes of B12 deficiency included lack of intrinsic factor in 18 (45%) cases,
vegetarianism in 4 (10%) cases, malnutrition in 3
(7,5%) cases, nitrous oxide exposure in 1 (2,5%)
case, metformin therapy in 1 (2,5%) case, malabsorption in 1 (2,5%) case, and 12 (30%) cases did

Table 3. Characteristics of patients with extreme deficiency of vitamin B12, review of literature
Case
Age
number
1
83 years

Sex

4

21 years

Male

•
•
•
•

Fatigue
Vertigo
Paresthesia in fingers
Dispersion
Epigastric pain
Vomitting
Loss of weight
Acute onset of paresthesia
involving both hands and feet
Difficulty walking
Inability to feel the ground
Acute onset of irrelevant
speech and inability to
comprehend
Involuntary movements of
upper extremities
Unsteady gait
Hyperpigmentation of hands
and feet
Progressive gait instability
Weakness in legs
Paresthesia in feet
Difficulty concentrating

5

35 years

Male

6

37 years

Female

•
•
•
•
•

Progressive unsteadiness
Slurring of speech
Alteration in mood
Numbness in both legs
Burning pain in lower limbs

2

3

56 years

40 years

Male

Symptoms

Male

•
•
•
•
•
•
•
•

Male

•
•
•
•
•
•
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Serum
Etiology
V B12
<61 pmol/L Unknown

Treatment

Ref number

IM (B12) 500 mcg
daily for 1 week,
then weekly for 1
month, then
monthly for a
lifetime

(presented
case)

Parenteral
administration of
vitamin B12

8

75 pg/mL

Lack of IF

63 pg/mL

Vegetarianism Parenteral (B12)
3000 µg/day for 1
month, then
1000 µg/month for
1 month

9

55 pmol/L

Malnutrition
(poor diet)

10

<44 pg/mL Lack of IF

51 ng/L

Lack of IF

IM (B12) for 1
week, weekly
injections for 1
month, then
monthly injections
IM (B12) 1 mg daily
for 1 week, then
monthly
injections
IM (B12) 5000 µg/
week for 1 month
than 1000
µg/week

11

12
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Case
Age
number
7
61 years

Sex

Symptoms

Female

• Pain
• Cramps
• Distal parethesias in lower
limbs

Serum
V B12
53 ng/L

Etiology
Lack of IF

Treatment

Ref number

IM (B12) 1000 µg/
day

12

8

38 years

Female

• Fatigue
• Electric dysesthesia with neck
flexion (Lhermitte’s sign)

<50 pg/mL Lack of IF

(B12) 500 µg
biweekly

13

9

44 years

Male

• Fatigue
• Numbness in extremities
• Intermittent electric
dysesthesia associated with
neck flexion (Lhermitte’s sign)

42 pg/mL

Lack of IF

B12 therapy

13

10

44 years

Male

•
•
•
•

70 ng/L

Lack of IF

IM (B12) 1000 µg/
day for 1 week,
then weekly
for 1 month, then
monthly

14

11

55 years

Male

• Bradykinesia
• Tremors of hands

5 pg/mL

Lack of IF

IM (B12) 1000 mg/
day for 3 days then
1/week
for 4 weeks

15

12

55 years

Male

• Weakness and numbness in
extremities
• Difficulty walking
• Deterioration of mental
activities

<30 pg/mL Lack of IF

IM (B12) 1000 µg/
day for 7 days, then
1000 µg/
week

16

13

77 years

Male

•
•
•
•
•

Unstable gait
Urinary urgency
Clumsiness of hands
Tingling sensations in legs
Occasional dizziness

38 pg/mL

Lack of IF

IM (B12) 1mg/day
for 1 week then 1
mg/month

17

14

65 years

Male

•
•
•
•

Problems walking
Memory loss
Disorientation in time
Disturbance of executive
functioning

<30 ng/L

Nitrous oxide
exposure

Replacement B12
therapy

18

15

60 years

Male

• Behavior changes
• Tingling numbness of both
hands and feet

60 pg/mL

Metformin
therapy

IM (B12) once a
week for 4 weeks

19

16

38 years

Female

• Progressive hand numbness
and tingling
• Numbness of feet

72 pg/mL

Unknown

Parenteral B12
therapy

20

17

76 years

Female

•
•
•
•
•
•
•

Forgetfulness
Reading difficulty
Headaches
Fatigue
Weight loss
Visual impairment
Gait abnormalities

78 pg/mL

Unknown

IM (B12) 1000 µg
monthly

21

18

27 years

Male

•
•
•
•
•
•

Forgetfulness
Social withdrawal
Paucity of speech
Decreased interest
Apathy
Weight loss

<50 pg/mL Vegetarianism IM (B12) injections

Shortness of breath
Fatigue
Paresthesia
Numbness and tingling in
fingertips bilaterally
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Case
Age
number
19
33 years

20

72 years

Sex
Female

Male

Symptoms
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Sad mood
Fatigue
Lack of interest
Sleep disturbances
Weight loss
Apathy
Irritability
Deterioration of attention and
memory
Psychotic episodes
Paranoid thoughts
Jealous delusions
Manic symptoms
Gradiosity
Hyperactivity
Sexual indiscretion
Hyperphagia
Irritable mood
Reckless behavior
Flight of ideas
Overbearing manner
Visual hallucinations
Emotional distress
Paranoia
Stomatitis
Glossitis

21

35 years

Female

22

78 years

Female

23

54 years

Female

24

36 years

Male

• Migratory glossitis

25

33 years

Female

• Acute glossitis

26

68 years

Female

• Glossitis

27

31 years

Female

• Recurrent aphthous stomatitis
(canker sores)

28

88 years

Female

29

25 years

Female

30

54 years

Male

• Tongue and mouth discomfort
• Oral epithelial dysplasia
• Blackish discoloration of the
skin on knuckles
• Darkening of hands, feet, and
tongue (hyperpigmentation)

31

43 years

Male

306

• Increased skin pigmentation
• Progressive weakness
• Weight loss
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Serum
V B12
82 pg/mL

Etiology

Treatment

Ref number

Vegetarianism IM (B12) 1000 ng/
day for 10 days

23

Lack of IF

IM (B12) 1000 µg
3x/week for 45
days,
weekly for 45 days,
then monthly

24

<60 pg/mL Unknown

IM (B12) 1000 µg/
day for a week,
weekly
for one month,
then monthly

25

44 pmol/L

Oral vitamin (B12)
1mg daily

26

54 pg/mL

Unknown

<44 pmol/L Unknown

(B12) 1 mg/day IM
for 5 days, followed
by 1 mg monthly
<44 pmol/L Unknown
(B12) 1 mg/day IM
for 5 days, followed
by 1 mg monthly
<44 pmol/L Unknown
(B12) 1 mg/day IM
for 5 days, followed
by 1 mg monthly
25 pmol/L Unknown
(B12) 1 mg/day IM
for 5 days, followed
by 1 mg monthly
< 50 pg/mL Lack of IF
IM (B12) 1000 µg/
day for 1 week,
followed by
once every two
weeks
60 ng/L
Unknown
IM (B12) 1 mg
every 3 days
31.6 pg/mL Vegetarianism Oral B12
replacement
35 pg/mL Malnutrition IM (B12) 1 mg
every week for 2
months, then every
month for 3
months
34.3 pg/mL Lack of IF
IM (B12) 100 mg/
day for 7 days, then
2x/week for 3
weeks, then 100
mg
once a month

27

27

27

27

28

29
30
31

32

medicina fluminensis 2019, Vol. 55, No. 3, p. 301-310

A. Pupić-Bakrač et al.: Extremely severe vitamin B12 deficiency – case presentation and review of literature

Case
Age
number
32
26 years

Sex
Female

33

22 years

Female

34

26 years

Male

35

52 years

Male

36

18 years

Male

37

44 years

Female

38

46 years

Male

39

55 years

Male

40

43 years

Male

Symptoms
• Gradual and painless visual
loss
• Headaches
• Increasing breathlessness on
exertion
• Malaise
• Anorexia
• Exercise intolerance
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Complex partial seizures
Social withdrawal
Memory impairment
Impaired concentration
Visuospatial disorientation
Constructional apraxia
Impaired distal sensations
Impaired deep tendon reflexes
Shortness of breath
General weakness
Weight loss
Sore tongue
Short stature
Prepubertal sexual maturation
Exertional dyspnea
Vertigo

• Acute confusional state/
delirium
• Weakness
• Paraesthesias of the lower
limbs
• Palpitations
• Exertional dyspnea
• Fatigue
• Arthromyalgia
• Upper finger paresthesia
• Mild abdominal pain
• Tinnitus
• Recurring headache
• Postural instability
• Fatigue
• Generalized weakness
• Weight loss
• Fatigue
• Weight loss
• Jaundice

Serum
V B12
54 ng/L

Etiology

Treatment

Ref number

Malnutrition
(poor diet)

B12
supplementation

33

52 pg/mL

Lack of IF

34

26 pg/mL

Lack of IF

IM (B12) 100 µg/
day for 10 days,
followed by
monthly injections
IM (B12) injections

52 pmol/L

Lack of IF

IM (B12) for 7 days,
then weekly for 4
weeks,
then once a month
Malabsorption IM (B12) 100 µg/
day for 14 days,
then 50 µg
every other week

36

60 pg/mL

62.9 pg/ml Unknown

35

37

IM(B12) 1 mg daily
for one week,then
1 mg monthly

38

< 36.9
pmol/L

Unknown

IM (B12) injections

39

22 pmol/L

Lack of IF

40

38 pg/mL

Lack of IF

IM (B12) for 7 days,
then weekly for 4
weeks,
then once a month
IM (B12) injections

41

V – vitamin; IM – intramuscular, IF – intrinsic factor, Ref – reference

not report a definitive cause of vitamin B12
deficiency. A total of 28 (70%) cases involved patients with B12 deficiency who had neurological
impairment, 11 (27,5%) patients had psychiatric
abnormalities, 7 (17,5%) patients had oral manifestations, 4 (10%) patients had dermatological

manifestations, and 4 (10%) patients had other
rare manifestations. All patients had hematological abnormalities. The most common symptoms
of disease were paresthesia/weakness/numbness in limbs in 14 (35%) cases, fatigue in 13
(32,5%) cases, vertigo/gait abnormality in 11
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(27,5%) cases and anorexia/weight loss in 9
(22,5%) cases. All patients were treated with various schemes of vitamin B12 supplemental therapy.
31 patients received vitamin B12 intramuscularly, 3
parenterally, 2 per os, while the way of treatment
was not reported in 4 cases8-41.The lowest reported
concentration of serum vitamin B12 was that of 5
pg/ml15.
When comparing the presented case with data
from the literature review we come to the conclusion that our patient was presented with a

In the context of urgent diagnostics at the emergency
department, the indication for analysis of vitamin B12
(and folate) should be established in each patient with
macrocytic anemia, even with slightly elevated MCV
(present in prodromal stages of megaloblastic anemia),
especially in elderly patients.
typical clinical picture of extreme deficiency of vitamin B12. Age of the presented patient was
above the average age of reviewed cases, and
only one patient was older29. Of the 4 most frequent symptoms listed above, our patient was
presented with all 4. Although the etiology of deficiency has not been proven, considering the
findings of gastroduodenoscopy, it is possible
that it was a case of pernicious anemia. In an elderly patient, it is not always imperative to find
the cause of the deficiency. Given that treatment
is universal (and also very simple and efficient),
patients from this population are often not psychologically and physically motivated for the extensive diagnostic treatment needed to detect
the etiology of the disease. Analysing table 3 it is
apparent that from 7 patients aged >65 years, 5
patients had undefined cause of vitamin B12 deficiency17,21,24,26,27,29. Treatment applied by intramuscular injections in our case is in accordance
with other authors. From the tabular review (Table 3) it is seen that doses for intramuscular B12
therapy ranged from 100 µg to 1000 µg. Like in
all reviewed cases, our patient had a very satisfactory response to therapy8-41. There is still a
question about the depth of deficiency, given
that laboratory analysis at the treatment facility
was unable to provide information on the con-
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centration of vitamin B12 below 61 pmol/L. The
indicator on the severity of disease could be hemoglobin level of 50 g / L. A study from US authors over 2083 patients with very low
hemoglobin levels (<80 g/L) who rejected the
blood transfusion (mostly Jehovah’s Witnesses)
showed that mortality rapidly increases with a
hemoglobin decrease below 50-60 g/L42,43. Considering that our patient had one of the lowest
hemoglobin levels among the reviewed cases, it
is believed that the concentration of vitamin B12
in his serum was well below 61 pmol/L.
Differential diagnosis of extreme vitamin B12 deficiency should include other hematologic conditions such as myelodysplastic syndrome and
acute leukemia, but also systemic diseases such
as alcoholic liver disease, peripheral neuropathy,
dementia, depression, multiple sclerosis, etc.44-46.
Patients who are treated for secondary haematological manifestations of vitamin B12 deficiency
are resistant to administered therapy, and progression of the disease is possible meanwhile47. It
is not a rare case that anemia caused by vitamin
B12 deficiency is misdiagnosed with hemolytic
anemia. Vitamin B12 deficiency can manifest
with increase of hemolysis parameters, which is
explained by the mechanism of ineffective erythropoiesis. The organism attempts to compensate for anemia by increased erythropoesis in the
bone marrow, but at the same time one part of
the megaloblasts collapses before it turns into
more mature forms and erythrocytes48,49. Vitamin
B12 in essential coenzyme in DNA and RNA production, so other blood cells can be affected by
its deficit, with consequent leukopenia, trombocytopenia or pancytopenia. If hemolysis is
accompanied by thrombocytopenia, in clinical
practice diagnosis of thrombotic thrombocytopenic purpura is often suspected. Actually, a rare
complication of vitamine B12 deficiency known
as “pseudo” thrombotic microangiopathy
occurs50,51. It happens due to damage of vascular
endothelium by homocysteine, causing microangiopathic hemolysis. Vitamine B12 is a cofactor of
two enzymes in human body cells – methylmalonyl- coenzyme A mutase and methionine synthetase (catalyzes the conversion of homocysteine
into methionine) and deficiency of these en-
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zymes caueses accumulation of homocysteine
and methylmalonic acid in the serum. It is believed that homocysteine acts prooxidatively on
erythrocytes and vascular endothelium, i.e. as
hemolytic toxin41,45.
In the context of urgent diagnostics at the emergency department, the indication for analysis of
vitamin B12 (and folate) should be established in
each patient with macrocytic anemia, even with
slightly elevated MCV, especially in elderly patients52. Normal MCV does not exclude anemia caused by vitamin B12 deficiency – with associated
iron deficiency, erythrocytes are normocytic53.
On the other hand, elevated MCV can also be found within another pathology – reticulocytosis
within hemolytic anemia, aplastic anemia, myelodysplastic syndrome, multiple myeloma, etc54.
With supplemental therapy of vitamin B12 in its
deficiency, a rapid increase in reticulocyte count
(reticulocyte crisis) occurs after 3-5 days. In refractory cases, the treatment is enhanced with
blood transfusions. Complete recovery usually
occurs within 6 weeks, although neurological impairments can persist much longer or even be
irreversible55.
CONCLUSION
Extreme deficiency of vitamin B12 presents in a
wide range of severe symptoms of different
body systems. There are no pathognomonic
signs of disease and clinical course can be very
deceitful, with progression to profound psychophysical disability. All patients with anemia
that have elevated MCV and red blood cell distribution width (RDW) should be carefully evaluated for possible vitamin B12 and folate
deficiency. Prevention, early detection and admission of supplemental treatment have a crucial role in stopping the negative clinical course
and development of long-term effects of vitamin B12 deficiency.
Conflict of interest: The authors report no conflict of
interest.

REFERENCES
1.

Vitamin B12 [Internet]. Bethesda (MD): National Center
for Biotechnology Information. c2017 [cited 2017 Dec
26]. Available from: https://pubchem.ncbi.nlm.nih.gov/
compound/46853873.

2.

Issac TG, Soundarya S, Christopher R, Chandra SR. Vitamin B12 Deficiency: An Important Reversible Co-Morbidity in Neuropsychiatric Manifestations. Indian J Psychol
Med 2015;37:26-9.

3.

Belghith A, Mahjoub S, Ben Romdhane N. Causes of vitamin B12 deficiency. Tunis Med 2015;93:678-82.

4.

Allen LH. Causes of vitamin B12 and folate deficiency.
Food Nutr Bull 2008;29 Suppl 2:S20-34.

5.

Zittan E, Preis M, Asmir I, Cassel A, Lindenfeld N, Alroy S
et al. High frequency of vitamin B12 deficiency in asymptomatic individuals homozygous to MTHFR C677T mutation is associated with endothelial dysfunction and
homocysteinemia. Am J Physiol Heart Circ Physiol 2007;
293:860-5.

6.

Shiran A, Remer E, Asmer I,Karkabi B, Zittan E, Cassel A
et al. Association of Vitamin B12 Deficiency with Homozygosity of the TT MTHFR C677T Genotype, Hyperhomocysteinemia, and Endothelial Cell Dysfunction. Isr Med
Assoc J 2015;17:288-92.

7.

Rusher DR, Pawlak R. A Review of 89 Published Case Studies of Vitamin B12 Deficiency. J Hum Nutr Food Sci
2013;1:1008.

8.

Srikanth SG, Jayakumar PN, Vasudev MK, Taly AB, Chandrashekar HS. MRI in subacute combined degeneration
of spinal cord: a case report and review of literature. Neurol India 2002;50:310-2.

9.

Shyambabu C, Sinha S, Taly AB, Vijayan J, Kovoor JM. Serum vitamin B12 deficiency and hyperhomocystinemia:
a reversible cause of acute chorea, cerebellar ataxia in
an adult with cerebral ischemia. J Neurol Sci
2008;273:152-4.

10. Wong CL, Van Spall HG, Hassan KA, Coret-Simon J, Sahlas
DJ, Shumak SL. A young man with deep vein thrombosis,
hyperhomocysteinemia and cobalamin deficiency. CMAJ
2008;178:279-81.
11. Molloy A, Cawley N, Ali E, Connolly S, Tubridy N, Hutchinson M. A pernicious leucoencephalopathy. Ir Med J
2009;102:292-4.
12. Dalla Torre C, Lucchetta M, Cacciavillani M, Campagnolo
M, Manara R, Briani C. Reversible isolated sensory axonal neuropathy due to cobalamin deficiency. Muscle
Nerve 2012;45:428-30.Butler WM, Taylor HG, Diehl LF.
Lhermitte’s sign in cobalamin (vitamin B12) deficiency.
JAMA 1981;245:1059.
13. Tweet MS, Polga KM. 44-year-old man with shortness of
breath, fatigue, and paresthesia. Mayo Clin Proc
2010;85:1148-51.
14. Kumar S. Vitamin B12 deficiency presenting with an acute reversible extrapyramidal syndrome. Neurol India
2004;52:507-9.
15. Celik M, Barkut IK, Oncel C, Forta H. Involuntary movements associated with vitamin B12 deficiency. Parkinsonism Relat Disord 2003;10:55-7.
16. Toru S, Yokota T, Inaba A, Yamawaki M, Yamada M, Mizusawa H, et al. Autonomic dysfunction and orthostatic
hypotention caused by vitamin B12 deficiency. J Neurol
Neurosurg Psychiatry 1999;66:804-5.
17. El Otmani H, El Moutawakil B, Moutaouakil F, Gam I, Rafai MA, Slassi I. Postoperative dementia: toxicity of nitrous oxide. Encephale 2007;33:95-7.
18. Kumthekar AA, Gidwani HV, Kumthekar AB. Metformin
associated B12 deficiency. J Assoc Physicians India
2012;60:58-60.

medicina fluminensis 2019, Vol. 55, No. 3, p. 301-310

http://hrcak.srce.hr/medicina

309

A. Pupić-Bakrač et al.: Extremely severe vitamin B12 deficiency – case presentation and review of literature

19. Mankad K, Kullmann DM, Davagnanam I. Neurological
manifestation of vitamin B12 deficiency. Am J Med
2010;123:e1-2.

croangiopathy without macrocytosis presenting with
acute renal failure: a case report. J Med Case Rep
2018;12:296.

20. Chatterjee A, Yapundich R, Palmer CA, Marson DC, Mitchell GW. Leukoencephalopathy associated with cobalamin deficiency. Neurology 1996;46:832-4.

39. Rannelli L, Watterson R, Pandya R, Leung AA. Vitamin
B12 deficiency with combined hematological and neuropsychiatric derangements: a case report. J Med Case
Rep 2014;8:277.

21. Sahoo MK, Avasthi A, Singh P. Negative symptoms presenting as neuropsychiatric manifestation of vitamin B12
deficiency. Indian J Psychiatry 2011;53:370-1.
22. Milanlioglu A. Vitamin B12 deficiency and depression.
Journal of Clinical and Experimental Investigations
2011;2:455-6.
23. Blundo C, Marin D, Ricci M. Vitamin B12 deficiency associated with symptoms of frontotemporal dementia. Neurol Sci 2011;32:101-5.
24. Gomez-Bernal, Bernal-Perez M. Vitamin B12 Deficiency
Manifested as Mania: A Case Report. Prim Care Companion J Clin Psychiatry 2007;9:238.
25. Bourgeois V, Desbordes M, Follet M, Haouzir S, Guillin O.
Charles Bonnet syndrome and vitamin B12 deficiency: a
case report. Gen Hosp Psychiatry 2010;32:446.
26. Graells J, Ojeda RM, Muniesa C, Gonzalez J, Saavedra J.
Glossitis with linear lesions: an early sign of vitamin B12
deficiency. J Am Acad Dermatol 2009;60:498-500.
27. Palopoli J, Waxman J. Recurrent aphthous stomatitis and
vitamin B12 deficiency. South Med J 1990;83:475-7.
28. Theaker JM, Porter SR, Fleming KA. Oral epithelial dysplasia in vitamin B12 deficiency. Oral Surg Oral Med
Oral Pathol 1989;67:81-3.
29. Kumar V, Sharma V. Medical image. Reversible knuckle
hyperpigmentation in B12 deficiency. N Z Med J 2011;
124:98-9.
30. Hoffman CF, Palmer DM, Papadopoulos D. Vitamin B12
deficiency: a case report of ongoing cutaneous hyperpigmentation. Cutis 2003;71:127-30.
31. Noppakun N, Swasdikul D. Reversible hyperpigmentation of skin and nails with white hair due to vitamin B12
deficiency. Arch Dermatol 1986;122:896-9.
32. Taubert M, Dowd TC, Wood A. Malnutrition and bilateral
central retinal vein occlusion in a young woman: a case
report. J Med Case Rep 2008;2:77.
33. Chen SH, Hung CS, Yang CP, Lo FS, Hsu HH. Coexistence
of megaloblastic anemia and iron deficiency anemia in a
young woman with chronic lymphocytic thyroiditis. Int J
Hematol 2006;84:238-41.
34. Kumar S. Recurrent seizures: an unusual manifestation
of vitamin B12 deficiency. Neurol India 2004;52:122-3.
35. Chapuis TM, Favrat B, Bodenmann P. Cobalamin deficiency resulting in a rare haematological disorder: a case
report. J Med Case Rep 2009;3:80.
36. Song SM, Bae KW, Yoon HS, Im HJ, Seo JJ. A case of anemia caused by combined vitamin B12 and iron deficiency manifesting as short stature and delayed puberty.
Korean J Pediatr 2010;53:661-5.
37. Kibirige D, Wekesa C, Kaddu-Mukasa M, Waiswa M. Vitamin B12 deficiency presenting as an acute confusional
state: a case report and review of literature. Afr Health
Sci 2013;13:850-2.
38. Vanoli J, Carrer A, Martorana R, Grassi G, Bombelli M.
Vitamin B12 deficiency-induced pseudothrombotic mi-

310

http://hrcak.srce.hr/medicina

40. Yousaf F, Spinowitz B, Charytan C, Galler M. Pernicious
Anemia Associated Cobalamin Deficiency and Thrombotic Microangiopathy. Case Rep Med 2017;2017:
9410727.
41. Fakhry, Fata P. How low is too low? Cardiac risks with
anemia. Crit Care 2004;8 Suppl 2:S11-14.
42. Carson JL, Noveck H, Berlin JA, Gould SA. Mortality and
morbidity in patients with very low postoperative Hb levels who decline blood transfusion. Transfusion 2002;
42:812-8.
43. Briani C, Torre CD, Citton V, Manara R, Pompanin S, Binotto G et al. Cobalamin Deficiency: Clinical Picture and
Radiological Findings. Nutrients 2013;5:4521-39.
44. Acharya U, Gau JT, Horvath W, Ventura P, Hsueh CT, Carlsen W. Hemolysis and hyperhomocysteinemia caused by
cobalamin deficiency: three case reports and review of
the literature. J Hematol Oncol 2008;1:26.
45. Yeruva SLH, Manchandani RP, Oneal P. Pernicious Anemia with Autoimmune Hemolytic Anemia: A Case Report and Literature Review. Case Rep Hematol 2016;
2016:7231503.
46. Vucelic V, Stancic V, Ledinsky M, Getaldić B, Sović D, Dodig J et al. Combined megaloblastic and immunohemolytic anemia associated-a case report. Acta Clin Croat
2008;47:239-43.
47. Andrès E, Affenberger S, Zimmer J,Vinzio S, Grosu D, Pistol G et al. Current hematological findings in cobalamin
deficiency. A study of 201 consecutive patients with documented cobalamin deficiency. Clin Lab Haematol
2006;28:50-6.
48. Antony AC. Megaloblastica anemias. In: Hoffman R, Benz
EJ, Shattil SJ (eds). Hematology: Basic Principles and
Practice. New York: Churchill Livingstone, 2005;519-56.
49. Panchabhai TS, Patil PD, Riley EC, Mitchell CK. When the
picture is fragmented: Vitamin B12 deficiency masquerading as thrombotic thrombocytopenic purpura. Int J
Crit Illn Inj Sci 2016;6:89-92.
50. Ventura P, Panini R, Tremosini S, Salvioli G. A role for homocysteine increase in haemolysis of megaloblastic anaemias due to vitamin B(12) and folate deficiency: results
from an in vitro experience. Biochim Biophys Acta
2004;1739:33-42.
51. Kim M, Lee SE, Park J, Lim J, Cho BS, Kim YJ et al. Vitamin
B(12)-responsive pancytopenia mimicking myelodysplastic syndrome. Acta Haematol 2011;125:198-201.
52. Drabick JJ, Davis BJ, Byrd JC. Concurrent pernicious anemia and myelodysplastic syndrome. Ann Hematol
2001;80:243-5.
53. Aitelli C, Wasson L, Page R. Pernicious anemia: presentations mimicking acute leukemia. South Med J 2004;97:
295-7.
54. Herrmann W, Obeid R. Causes and Early Diagnosis of
Vitamin B12 Deficiency. Dtsch Arztebl Int 2008;105:
680-5.

medicina fluminensis 2019, Vol. 55, No. 3, p. 301-310

