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Case Report / Olgu Sunumu

Thrombotic microangiopathy-like hemolysis in vitamin B12
deficiency-related megaloblastic macrocytic anemia
B12 vitamini eksikliği ile ilişkili megaloblastik makrositik anemide
trombotik mikroanjiopati benzeri hemoliz
Damla Çağla Patır, Lütfiye Bilge Çalışkan, Harun Akar
Department of Internal Medicine, Health Sciences University, İzmir Tepecik Training and Research Hospital, İzmir, Turkey

ABSTRACT

Vitamin B12 deficiency is common in Turkish population. Depending on the severity of B12 deficiency, patients may present with various clinical
conditions and laboratory findings. B12 deficiency may manifest as thrombotic microangiopathy-like hemolysis. B12 deficiency presenting with
thrombotic microangiopathy-like hemolysis may be called pseudothrombotic microangiopathy. Pseudothrombotic microangiopathy is anemia,
thrombocytopenia, and schistocytosis caused by vitamin B12 deficiency. Pseudothrombotic microangiopathy may be mistakenly confused with
microangiopathic hemolytic anemia, which can lead to confusion about the appropriate treatment approaches. Assessment of lactate dehydrogenase,
reticulocyte count, bilirubin, and platelet counts may allow pseudothrombotic microangiopathy to be distinguished from a true microangiopathic
hemolytic anemia. In this article, we report a case of pseudothrombotic microangiopathy due to severe vitamin B12 deficiency.
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ÖZ

Türk nüfusunda B12 vitamini eksikliği yaygındır. B12 eksikliğinin ciddiyetine bağlı olarak hastalar çeşitli klinik durumlar ve laboratuvar bulguları ile
başvurabilir. B12 eksikliği trombotik mikroanjiopati benzeri hemoliz olarak ortaya çıkabilir. Trombotik mikroanjiopati benzeri hemoliz ile seyreden
B12 eksikliği psödotrombotik mikroanjiopati olarak adlandırılabilir. Psödotrombotik mikroanjiopati B12 vitamini eksikliğinin neden olduğu anemi,
trombositopeni ve schistocytosisdir. Psödotrombotik mikroanjiopati yanlışlıkla mikroanjiopatik hemolitik anemi ile karıştırılarak uygun tedavi
yaklaşımları hakkında karmaşaya yol açabilir. Laktat dehidrogenaz, retikülosit sayımı, bilirubin ve trombosit sayımları değerlendirilerek psödotrombotik
mikroanjiopati gerçek bir mikroanjiopatik hemolitik anemiden ayırt edilebilir. Bu yazıda, ciddi B12 vitamini eksikliğinden kaynaklanan bir
psödotrombotik mikroanjiopati olgusu bildirildi.
Anahtar sözcükler: Hemolitik anemiler; trombositopeni; Vitamin B12 eksikliği.

The chemical name, “cobalamin” is vitamin
B12, an essential water-soluble micro nutrient
required by all cells in the body. Humans are
unable to synthesize B12 and thus are dependent
on nutrient intakes and complex intracellular
pathways for vitamin processing and target
delivery. Vitamin B12 (cobalamin) is found in

animal meat, particularly red meat. Food-derived
cobalamin binds to protein, is separated from
protein by mild acid and pepsin, and is bound to
haptocorrin in gastric secretions. The cobalamin
in the haptocorrin-cobalamin complex is released
by the pancreatic proteases. The intrinsic
factor is secreted from gastric parietal cells.
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The cobalamin-intrinsic factor complex binds
to cubilin+amnionless receptors on the ileum
mucosa cells and is introduced into the cell.
In the form of transcobalamin, it reaches the
portal circulation and then target tissues. In the
tissues, adenosylcobalamin and methylcobalamine
are converted, which are needed for various
chemical reactions. In the presence of anemia
and accompanying macrocytosis, vitamin B12
deficiency is suspected. However, full blood
count is not the only accepted diagnostic test.
When iron deficiency anemia, thalassemia
carriage or inflammatory diseases accompany
vitamin B12 deficiency, normocytic and even
micro values can be seen. Macroscopic oval
erythrocytes,
anisocytosis,
poikilocytosis,
schistocytes and young myeloid precursors and
hypersegmentation in neutrophils may be seen,
particularly in severe deficiencies. Vitamin B12
deficiency may present with hemolytic anemia,
thrombocytopenia, and schistocytosis, mimicking
a microangiopathic hemolytic anemia. This is
known as pseudothrombotic microangiopathy. In
this article, we present a case of pseudothrombotic
microangiopathy due to severe vitamin B12
deficiency.[1,2]

CASE REPORT
An 87-year-old male patient presented
with fatigue for one year. The patient
with a hemoglobin level of 6.8 g/dL was
admitted to the internal medicine clinic for

further examination and treatment. At the
first examination, the temperature was 37°C,
blood pressure was 125/67 mm/Hg, pulse
rate was 82/minute, and respiratory rate was
18/minute. No pathological finding was found
on physical examination. Laboratory findings
were as follows; white blood cell: 5,100/mm3,
hemoglobin: 6.8 gr/dL, platelet: 71,000/mm3,
mean corpuscular volume: 115.4 fL, iron:
19 ug/dL, alanine aminotransferase: 25 U/L,
aspartate aminotransferase: 84 U/L, alkaline
phosphatase: 60 U/L, lactate dehydrogenase
(LDH): 1,953 U/L, international normalized
ratio: 1.02, activated partial thromboplastin time:
18.7 second, vitamin B12: 88 pg/dL, folic acid:
3.56 ng/mL, total bilirubin: 2.37 mg/dL, direct
bilirubin: 0.32 mg/dL, HBsAg(-), AntiHBs(-),
AntiHAV IgM(-), AntiHAV IgG(-), AntiHCV(-),
AntiHIV(-), Anti-CMV IgM(-), AntiToxo IgM(-),
AntiRubella IgM(-), EBV VCA IgM(-), ANA(-),
AMA(-), and Anti-SM(-). Indirect and direct
coombs were negative and positive, respectively.
Patient's peripheral blood smear was compatible
with macrocytic anemia, hypersegmented
neutrophils and schistocytes (Figure 1). Patient
was considered to manifest a clinical picture
similar to microangiopathic hemolytic anemia
due to severe B12 deficiency. Patient without
symptoms of anemia did not receive erythrocyte
suspension. He underwent intramuscular
B12 replacement. After B12 replacement, his
hemoglobin level rose to 8.7 gr/dL. Peripheral
blood smear after vitamin B12 replacement did
not show schistocytes. Patient was discharged
with the recommendation of the outpatient
clinic follow-up. A written informed consent was
obtained from the patient.

DISCUSSION

Figure 1. Peripheral smear showing multiple schistocytes.

Our patient exhibited an uncommon
manifestation of vitamin B12 deficiency:
pseudothrombotic microangiopathy. The cause
of this pseudothrombotic microangiopathy
appeared to be intramedullary destruction of
erythrocytes (ineffective erythropoiesis). In
a case series of 201 patients with vitamin
B12 deficiency, 2.5% of patients showed
p s eu dot h romb ot ic
m ic ro a ng iop at hy. [3 ]
The rare occurrence of pseudothrombotic
microangiopathy makes accurate identification
and diagnosis difficult. Since an inappropriate
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diagnosis of thrombotic thrombocytopenic
purpura (TTP) may lead to a large number
of unnecessary and expensive treatments
such as intensive care unit admission and
plasmapheresis, it is important to distinguish
between pseudotrombotic microangiopathy
and a true microangiopathic hemolytic anemia
such as TTP. When treating a patient with
suspected pseudothrombotic microangiopathy,
laboratory works are indispensable. Lactate
dehydrogenase and bilirubin levels should be
assessed. An elevated LDH as well as relatively
normal unconjugated bilirubin are suggestive
of pseudothrombotic microangiopathy. The
mechanism referred to is that the nucleated
erythrocytes in the bone marrow elevate the
LDH much more when they are lysed than
unnucleated erythrocytes in the peripheral
blood. In addition, the immature erythrocytes in
the bone marrow contain very little hemoglobin,
leading to only minor increases in the
unconjugated bilirubin when lysed.[1-13] Another
important laboratory study that suggests
pseudothrombotic microangiopathy is a low
reticulocyte count. This is expected because of
the lack of B12 vitamins leading to defective
deoxyribonucleic acid synthesis and the
production of megaloblastic cells.
Eighty to ninety percent of these cells
are destroyed in the bone marrow through
the action of marrow macrophages. This
intramedullary hemolysis is the cause of
the low reticulocyte count (ineffective
erythropoiesis). The platelet count should also
be checked. TTP-associated thrombocytopenia
is usually severe, with a mean of approximately
12,500 platelets/μL. The mean platelet count of
patients with pseudothrombotic microangiopathy
is around 70,000 platelets/μL.[1-13] In this case,
the platelet count was 71,000 platelets/μL,
typical for pseudothrombotic microangiopathy.
Pseudothrombotic microangiopathy is a
clinical picture due to severe B12 deficiency and
is characterized by anemia, thrombocytopenia
and schistocytosis. The number of platelets in
pseudothrombotic microangiopathy is higher
than the platelet count in TTP.[1-13] Assessment
of LDH, reticulocyte count, bilirubin and platelet
counts is most useful when a pseudothrombotic
microangiopathy is distinguished from a true
microangiopathic hemolytic anemia.[3,10]
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