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Vitamin B12 is an essential nutrient which plays an important role in neurological function, hematopoiesis, and DNA synthesis.
Low levels usually stem from either poor intake or a malabsorptive process. Presently, the most common cause of vitamin B12
deficiency is food-bound cobalamin malabsorption, which occurs when there is impaired release of vitamin B12 from ingested
food due to an outstanding factor preventing the release of the nutrient from its transport protein. Such causes include
achlorhydria, gastritis, gastrectomy, or the use of PPIs or antacids. A rarer cause is autoimmune chronic atrophic gastritis,
resulting in pernicious anemia. In this disease process, there is destruction of parietal cells and thus a reduction in intrinsic factor,
which is essential to the absorption of vitamin B12. Deficiency will result in a variety of abnormalities including but not limited to
pancytopenia, paresthesias, and neuropsychiatric symptoms. A rare manifestation of vitamin B12 deficiency is hemolytic anemia,
which occurs due to intramedullary and extramedullary dysfunction. +is case describes a 46-year-old male with no past medical
history who presented with chest pain, fatigue, and progressive weakness, found to have hemolytic anemia, ultimately attributed to
vitamin B12 deficiency. Antiparietal cell antibodies and intrinsic factor antibodies (IFA) were both negative. Still, the patient
underwent an endoscopy with biopsies of the stomach; pathology was consistent with chronic metaplastic atrophic gastritis. +e
patient improved with intramuscular vitamin B12 supplementation. +is case highlights both a rare cause and presentation of
vitamin B12 deficiency. Patients with autoimmune chronic atrophic gastritis should have antiparietal cell or intrinsic factor
antibodies. Still, seronegative patients have been reported, like this patient. Additionally, hemolytic anemia secondary to vitamin
B12 deficiency is uncommon. +e presentation will usually mirror that of a thrombotic microangiopathy (TMA), including
hemolytic anemia with schistocytes on peripheral blood smear and thrombocytopenia, as it did in this patient. +is clinical entity
is described as pseudothrombotic microangiopathy and is crucial to identify in order to prevent the initiation of invasive treatment
strategies such as plasmapheresis.

1. Introduction

Vitamin B12 (cobalamin) is an essential nutrient that acts as
a cofactor for major chemical reactions in the body, in-
cluding the conversion of methylmalonic acid to succinyl
coenzyme A, the conversion of homocysteine to methionine,
and the conversion of 5-methyltetrahydrofolate to tetra-
hydrofolate, which are crucial to proper neurologic function,
hematopoiesis, and DNA synthesis [1]. Consequently,

deficiency will usually manifest as a compilation of hema-
tologic irregularities (macrocytic anemia, thrombocytope-
nia, or pancytopenia), neurologic symptoms (paresthesias,
loss of proprioception, or autonomic nervous system dys-
function), and/or as neuropsychiatric abnormalities such as
depression, dementia, or mania [2]. +e prevalence of vi-
tamin B12 deficiency in the United States has been reported
to be as high as 3% in those aged 20–39 years old, 4% in those
aged 40–59 years old, and 6% in those over 60 years old [3].
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A lesser-known complication of vitamin B12 deficiency is
hemolytic anemia, sometimes presenting as a pseudo-
thrombotic microangiopathy. +is can occur due to both
intramedullary and extramedullary dysfunction. Deficiency
leads to ineffective erythropoiesis, resulting in intra-
medullary hemolysis and the release of lactate dehydroge-
nase (LDH), in addition to impaired deformability of the red
blood cell membrane, which causes extramedullary frag-
mentation and hemolysis [2, 4].

Mainly obtained through the ingestion of fish, meat,
dairy products, and fortified cereals, vitamin B12 is absorbed
in the terminal ileum along with intrinsic factor, which is
produced by parietal cells in the stomach [1]. Deficiency
usually results from either poor intake or a malabsorptive
process. +e most common etiology of vitamin B12 defi-
ciency is food-bound cobalamin malabsorption, which oc-
curs when there is impaired release of vitamin B12 from
ingested food due to an outstanding factor that prevents the
release of the nutrient from its transport protein. Such causes
include achlorhydria, gastritis, gastrectomy, or the use of
proton-pump inhibitors (PPIs) or antacids [3]. A rarer cause
of vitamin B12 deficiency is autoimmune chronic atrophic
gastritis, leading to pernicious anemia. In this disease, there
is an underlying inflammatory process which leads to the
destruction of parietal cells and thus a reduction in intrinsic
factor, which is essential to the absorption of vitamin B12.
Diagnosis is usually made via positive serologic studies, such
as the presence of anti-intrinsic factor antibodies or anti-
parietal cell antibodies, or through histological examination
[5]. Herein, we present a case of vitamin B12 deficiency
manifesting as hemolytic anemia secondary to chronic
autoimmune gastritis as observed on histologic examination,
although with negative serologic markers.

2. Case Report

A 46-year-old Haitian male with no past medical history
presented to the emergency department with chest pain,
progressive weakness, and fatigue that had been ongoing
for the past month. Prior to these symptoms, the patient
was in his usual state of health. He did not routinely follow
up with a medical provider. He described the chest pain as
an intermittent, substernal burning sensation that occurred
mainly at rest. It caused him to have decreased appetite,
resulting in an unintentional 30lb weight loss over the
preceding several weeks. He denied fevers, chills, cough,
night sweats, dysphagia, odynophagia, nausea, or vomiting.
He also reported constipation, with bowel movements
every 3-4 days associated with occasional rectal pain and
bright red blood with wiping. He otherwise denied any
rectal bleeding, hematochezia, melena, hematemesis, he-
maturia, rashes, or bruising. Of note, the patient had no
significant family medical history. He took no medications
and denied use of over-the-counter agents including
NSAIDs, acetaminophen, aspirin, herbs, or supplements.
He denied alcohol or tobacco use. He consumed a diet
including meat and vegetables with no restrictions. He
reported working outside as a landscaper, although denied
any known tick or mosquito bites. He denied any recent

sick contacts or travel history, with his last trip to Haiti
occurring about 1.5 years prior to presentation.

+e patient’s vital signs on admission were as follows:
body temperature 98.1°F, pulse of 84/min, respiratory rate of
18/min, BP 130/67mmHg, and oxygen saturation of 100%
on room air. Physical exam was notable for scleral icterus.
+ere were no oral ulcers or glossitis. +e abdomen was soft
with no tenderness or hepatosplenomegaly. +ere was no
peripheral edema or rashes. Neurologic examination was
unremarkable; muscle strength was 5/5 in the upper and
lower extremities, and there was no sensory deficit exhibited.
He also had no gait abnormalities.

Initial complete blood count (CBC) revealed pancyto-
penia with a decreased white blood cell count of 2.4uL
(4.5–11.0 10 ∗ 3/uL), hemoglobin level of 4.9 g/dL
(13.2–17.5 g/dL), and platelet count of 5710 ∗ 3/uL (140–450
10 ∗ 3/uL). Mean corpuscular volume was 98.7 fL
(80.0–100.0 fL). Absolute reticulocyte count was 0.020×10̂6/
uL (0.010–0.110×10̂6/uL). Peripheral blood smear was
grossly abnormal, demonstrating tear drop cells, few
schistocytes, anisopoikilocytosis, left shifted white cells,
giant platelets, atypical lymphocytes, and no blasts. Addi-
tional blood work revealed normal serum electrolytes and
kidney function, an elevation of AST, total bilirubin, direct
bilirubin, and LDH, and a decreased haptoglobin level
(Table 1). A direct Coombs IgG test was positive. Vitamin
B12, folate, and homocysteine levels were also drawn at this
time as part of the workup for hemolytic anemia, which
demonstrated severe vitamin B12 deficiency (<50 pg/mL),
normal folate levels of 22 (>4.0 ng/mL), and elevated
homocysteine level of 42.6 (5.0–15.0 umol/L). Urinalysis
showed hazy urine, negative for glucose, bilirubin, and
ketones, moderate blood, 30–50 RBCs, and 0–2 WBCs. CT
scan of the chest/abdomen/pelvis with contrast was signif-
icant for mild splenomegaly with the spleen measuring
13.9 cm in length, with no radiographic evidence of splenic
infarcts or lesions. +ere was no hepatomegaly or significant
retroperitoneal or mediastinal lymphadenopathy. +e stool
occult test was positive for occult blood. +e patient was
transfused 2 units of packed red blood cells and admitted for
further workup.

Additional testing was performed to evaluate for he-
molytic anemia, including hepatitis panel, HIV, CMV, EBV
IgM, ANA, and tick-borne pathogens including malaria/
Babesia parasite smear, Lyme antibodies, Ehrlichia anti-
bodies, Rickettsia rickettsii antibodies, and ADAMTS13
levels. While the results of these tests were not available on
the day of admission, all ultimately came back negative or
within normal limits. Peripheral blood flow cytometry
showed no immunophenotypic evidence of lymphoproli-
ferative disorder, high-grade myeloid neoplasm/acute leu-
kemia, or plasma cell neoplasm.

+rombotic thrombocytopenic purpura was initially
considered, but less likely given the patient was afebrile, had
normal mentation and normal kidney function. ADAMTS13
eventually resulted within normal limits. +e leading hy-
pothesis for his pancytopenia and hemolytic anemia was
ineffective erythropoiesis and intramedullary hemolysis
from severe vitamin B12 deficiency. Antiparietal cell
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antibodies and intrinsic factor antibodies (IFA) were sent;
both ultimately resulted negative. +e patient subsequently
underwent upper endoscopy (EGD) and colonoscopy. EGD
revealed a single, nonbleeding erosion at the gastroesoph-
ageal junction and diffuse atrophic appearing mucosa in the
gastric body and antrum, which was biopsied. Pathology
demonstrated gastric antrum mucosa with chronic gastritis
and no intestinal metaplasia orHelicobacter pylori identified;
gastric mucosa was consistent with chronic gastritis, in-
testinal metaplasia, and an absence of oxyntic glandular
tissues, consistent with metaplastic atrophic gastritis (Fig-
ure 1). Colonoscopy showed internal hemorrhoids but was
otherwise grossly unremarkable.

+e day following admission, the patient’s posttrans-
fusion hemoglobin improved to 8.2 g/dL (13.2–17.5 g/dL).
He was ultimately treated with 4 days of intravenous
dexamethasone 40mg daily for possible autoimmune he-
molytic anemia, given the initial direct positive Coombs test,
and was started on daily intramuscular injections of cya-
nocobalamin 1000mcq for a total of 10 days. He did not
require further blood transfusions.+rough the course of his
hospitalization, he continued to improve, reporting in-
creased energy and better appetite. On the day of discharge,

the patient’s hemoglobin was 9.8 g/dL (13.2–17.5 g/dL).
Given that the patient’s cell counts showed improvement
with vitamin B12 supplementation, bonemarrow biopsy was
deferred. He was discharged on oral vitamin B12 supple-
mentation and instructions to follow up in the hematology
clinic to receive weekly intramuscular vitamin B12 injections
for the following month.

3. Discussion

Vitamin B12 deficiency presenting with severe hemato-
logic manifestations is a relatively uncommon occurrence,
with only a limited number of reports in the current
medical literature. Our case not only serves as an example
of this rare clinical entity but also presents a constellation
of unique findings of this particular disease process. First,
our patient’s initial presentation included hemolytic
anemia, thrombocytopenia, and dysmorphic red blood
cells. +ese findings are consistent with a thrombotic
microangiopathy (TMA). However, because vitamin B12
levels were obtained immediately and were shown to be
significantly decreased, the diagnosis of pseudo-TMA, a
TMA specifically secondary to vitamin B12 deficiency, was
made. Unlike primary TMA syndromes, such as throm-
botic thrombocytopenic purpura or hemolytic uremic
syndrome, pseudo-TMA does not require invasive in-
terventions like plasmapheresis. It is speculated that the
etiology of dysmorphic red blood cells in severe vitamin
B12 deficiency stems from both intramedullary and
extramedullary dysfunction. From an extramedullary
perspective, research has shown that hyper-
homocysteinemia, which occurs in vitamin B12 defi-
ciency, may increase the risk of hemolysis in addition to
causing endothelial damage, which further leads to in-
travascular hemolysis and RBC fragmentation [6]. Of
note, hyperhomocysteinemia can also be caused by hy-
pothyroidism, obesity, diabetes, hyperlipidemia, medi-
cations, and more rarely possessing a
methylenetetrahydrofolate reductase gene variant [7].
Testing of this gene variant though is usually only rec-
ommended if the cause of the hyperhomocysteinemia is

Figure 1: Gastric mucosa demonstrating chronic gastritis, intes-
tinal metaplasia identified by Alcian blue-PAS stain, and absence of
oxyntic glandular tissue, consistent with metaplastic atrophic
gastritis. No dysplasia identified. No Helicobacter pylori identified
by Giemsa stain.

Table 1: Laboratory data.

Lab Value Reference range
WBC 2.4 4.5–11.0 10∗ 3/uL
ANC 1.2 1.8–8.0 10∗ 3/uL
HGB 4.9 13.2–17.5 g/dL
HCT 14.9 40.0–53.0%
MCV 98.7 80.0–100.0 fL
Platelet 57 140–450 10∗ 3/uL
Glucose 93 70–99mg/dL
Na 138 136–145mmol/L
K 4.4 3.5–5.2mmol/L
Chloride 105 96–110mmol/L
Carbon dioxide 21 24–31mmol/L
BUN 14 5–25mg/dL
Cr 1.15 0.61–1.24mg/dL
AST 105 10–42U/L
ALT 55 10–60U/L
ALP 29 38–126U/L
Total bilirubin 4.2 0.2–1.3mg/dL
Direct bilirubin 0.5 0.0–0.2mg/dL
Troponin 0.01 <0.08 ng/mL
LDH 6392 91–200U/L
Haptoglobin <6 30–225mg/dL
Reticulocyte count 1.38 0.40–2.50%
Direct coombs IgG Positive Negative
Ferritin 304.3 24–336 ng/mL
Serum iron 81 45–180 ug/dL
TIBC 227 260–480 ug/dL
Vitamin B12 <50 180–914 pg/mL
Folate 22 >4.0 ng/mL
Homocysteine 42.6 5.0–15.0 umol/L
Intrinsic factor antibody Negative Negative
Antiparietal cell 20.7 0.0–20.0 units� negative
Antibodies (first test) 20.1–24.9�Equivocal
Antiparietal cell 19.2 0.0–20.0 units� negative
Antibodies (second test) 20.1–24.9�Equivocal
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unexplained by another more common cause, thus why
our patient did not undergo this form of testing.

Additionally, as more data were accumulated, the sus-
pected cause of our patient’s vitamin B12 deficiency was
autoimmune atrophic chronic gastritis, given the histologic
findings noted on biopsies of his stomach, specifically the
intestinal metaplasia and absence of oxyntic glandular tis-
sues in the gastric mucosa, no evidence ofHelicobacter pylori
infection, and lack of metaplasia in the gastric antrum.
According to the Updated Sydney System of Classification
and Grading of Gastritis, autoimmune gastritis is strongly
associated with corpus predominant atrophic gastritis, with
little to no atrophy or metaplasia noted in the antrum [8].
+is would imply the patient had pernicious anemia, leading
to severe vitamin B12 deficiency and thus hemolytic anemia.
Although rare, reports of this disease process exist in the
literature. However, in a majority of these cases, the diag-
nosis of pernicious anemia is demonstrated through his-
tological exam in addition to laboratory studies, or evidence
of prior gastrectomy or ileum resection [9–11]. Historically,
these laboratory studies included surveilling for intrinsic
factor deficiency using the Schilling test [12]. However, this
method is frequently being replaced by other diagnostics
tests such as detecting intrinsic factor antibodies or parietal
cell antibodies. Although intrinsic factor or parietal cell
antibodies were not detected in our patient, he had histologic
evidence of autoimmune gastritis confirming the diagnosis.

At the time of this publication, only a few cases were
found which described a patient presenting with hemolytic
anemia due to severe vitamin B12 deficiency, likely sec-
ondary to seronegative chronic atrophic gastritis. Similar to
our patient, this case describes a young male presenting with
a macrocytic anemia, elevated LDH, and undetectable vi-
tamin B12 levels, who was discovered to have chronic
atrophic gastritis via biopsy. +is patient also had negative
serologic markers, including parietal cell antibodies and
intrinsic factor antibodies [13].

Recently, Conti et al. performed a retrospective, cross-
sectional study in Italy examining levels of antiparietal cell
antibodies (PCAs) and clinical features of 516 patients di-
agnosed with autoimmune atrophic gastritis by histology. Of
these patients, 21.1% resulted seronegative. +e seronegative
patients were significantly older than the seropositive pa-
tients, with a greater proportion of these patients over the
age of 70. It was speculated that the positive correlation
between older age and seronegativity could be explained by a
seroconversion due to progression of disease, similar to what
was observed in other autoimmune conditions, such as
autoimmune thyroiditis. However, this study found that
seropositivity did not correlate with atrophy severity and
that seronegativity was not associated with greater severity of
gastric atrophy or clinical symptoms [14]. Interestingly, our
case presents a young patient with negative serologic studies.

Lastly, another unique feature of our case was the
presence of an initial positive direct antiglobulin test (DAT)
in the setting of hemolytic anemia caused by vitamin B12
deficiency. Pernicious anemia associated with a positive
DAT has been rarely described in the literature. It has been
reported that patients with pernicious anemia may

transiently have a positive Coombs test; however, repeat
testing will often become negative after that patient is started
on vitamin B12 supplementation [15]. Interestingly, in our
patient, repeat DAT was negative after the patient had been
started on both vitamin B12 supplementation and a course
of steroids.

4. Conclusion

+is case highlights both a rare cause and manifestation of
vitamin B12 deficiency. Deficiency occurs due to poor oral
intake or a malabsorptive process of the nutrient. Auto-
immune chronic atrophic gastritis is a rare etiology of vi-
tamin B12 deficiency, which results in a destruction of the
parietal cells, leading to a reduction in intrinsic factor, which
is essential to the absorption of vitamin B12. In this disease
process, patients will usual have either antiparietal cell or
intrinsic factor antibodies. However, recent studies have
demonstrated patients with this disease who are seronega-
tive, making biopsy essential to diagnosis. Additionally,
vitamin B12 deficiency usually presents with neurologic and
hematologic symptoms. Rarely, it will cause hemolytic
anemic and thrombocytopenia, best described as a pseu-
dothrombotic microangiopathy, as demonstrated in this
case. It is speculated that the mechanism of hemolysis is due
to both intramedullary and extramedullary dysfunction. It is
critical to establish this diagnosis early on to prevent un-
necessary treatment, such as plasmapheresis.
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consent for the case report to be published.
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