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CLINICAL VIGNETTE

Severe Vitamin B12 Deficiency and Pancytopenia

Sherwin Hsu, MD and Eric An

A 59-year-old male presented with 2 months of progressively
worsening fatigue, poor oral intake, nausea, vomiting, dizzi-
ness, and unintentional weight loss of 20-1bs. He had recently
been diagnosed with severe anemia (hemoglobin 6.1 grams/dL)
2 weeks prior and was transfused 2 units of red blood cells at
another hospital. He denied any hematemesis, hematochezia,
melena, hematuria, or prior history of anemia. He had no other
known medical problems and was taking no medications and
not using any recreational drugs or alcohol.

Vital signs and physical examination on presentation were all
within normal limits. Initial lab findings were significant for
pancytopenia with a hemoglobin of 5.6 grams/dL, mean
corpuscular volume of 93.7 fL, white blood cell count of 3200
cellssmm3 (absolute neutrophil count of 1700 cells/fmm3), and
platelets of 77000 cells/fmm3. He was transfused red blood cells
with an appropriate response in his hemoglobin. Unfortunately,
iron studies were not obtained prior to transfusion. Further
evaluation of his pancytopenia included an international
normalized ratio and prothrombin time that were within normal
limits. However, he had a low haptoglobin (<15 milligrams/
dL), elevated bilirubin (1.5 milligrams/dL), and elevated lactate
dehydrogenase (>2900 Units/L) which were concerning for a
hemolytic process. In addition, his calculated reticulocyte index
was 0.55 which was consistent with a hypoproliferative pro-
Cess.

During his hospitalization, the patient had a CT abdomen pelvis
and right upper quadrant ultrasound performed due to his
nausea, vomiting, and weight loss. Imaging studies were only
remarkable for borderline hepatomegaly with hepatic steatosis.
When his vitamin B level returned severely low (<146
picograms/mL) a diagnosis of pancytopenia and intramedullary
hemolysis secondary to vitamin Bi, deficiency was made as
folate level was within normal limits). He was initially started
on intramuscular vitamin By injections due to concerns about
impaired oral absorption since he presented with gastro-
intestinal complaints. Eventually a diagnosis of pernicious
anemia was confirmed after both his intrinsic factor and parietal
cell antibodies returned positive. After nearly a week of intra-
muscular vitamin Biz injections, his reticulocyte index signi-
ficantly increased to 8.68. An esophagogastroduodenoscopy
was scheduled as an outpatient for further evaluation of his
pernicious anemia.

Discussion

Severe vitamin B, deficiency can cause extensive hematologic
changes, at times mimicking features of microangiopathic
hemolytic anemia, myelodysplastic syndrome, or acute
leukemia.t™* Low B, or folate leads to impaired DNA
synthesis,® thus affecting all hematopoietic cell lines. Despite
the association between pancytopenia and Bi, deficiency, only
about 2.5% of patients with B, deficiency have symptomatic
pancytopenia.® Severe Bi, deficiency more classically presents
as megaloblastic anemia due to delayed maturation of the
nucleus relative to cytoplasm of precursor RBCs. This nuclear-
cytoplasmic asynchrony leads to hypersegmentation of granu-
locytes and intramedullary hemolysis due to ineffective
erythropoiesis.>® Severe Bi, deficiency can also lead to
increased hypercellular, dysplastic bone marrow,”® which may
result in thrombocytopenia as well as neutropenia due to
intramedullary destruction of myeloid cells.®

More typical manifestations of Bi, deficiency include neuro-
logical symptoms such as general weakness, unsteady gait, poor
proprioception, and vibratory sensory changes.® Deficiency of
B2, a cofactor for only two enzymes, methionine synthase and
L-methylmalonyl-coenzyme A mutase, leads to accumulation
of methylmalonyl CoA which inhibits fatty acid synthesis and
impairs myelin synthesis. The resulting “subacute combined
degeneration” involves demyelination in the dorsal and lateral
columns of the spinal cord, cranial and peripheral nerves, and
cortical white matter.> Neurological manifestations associated
with B, deficiency are helpful diagnostically but may not
always occur. In some cases, the severity of megaloblastic
anemia was found to be inversely correlated with the degree of
neurologic dysfunction.’® Other less common conditions
associated with B, deficiency include atrophic glossitis, mal-
absorption, and thrombosis.>!

The most common cause of severe vitamin B, deficiency is
pernicious anemia which results from autoimmune gastritis
destruction of gastric parietal cells.*> Without parietal cells,
there is no production of intrinsic factor to bind ingested B12. A
positive test for anti-intrinsic factor or anti-parietal cell
antibodies confirms the diagnosis of pernicious anemia with
100% specificity. However, there is a high possibility of false
negative results given its sensitivity of only 50%.°> Conditions
causing severe malabsorption including ileal resection, gastric
bypass surgery, gastrectomy, inflammatory bowel disease, and
celiac disease can also lead to Bj, deficiency.® To diagnose



malabsorption as the primary cause, B1, levels would need to
remain low after consumption of sufficient amounts of B12.5 In
addition, some drugs are known to cause Bi» deficiency,
including metformin and proton pump inhibitors.> Because Bi»
is found only in animal products, a vegan diet or diet low in
meat and dairy products can also lead to B1, deficiency.

Treatment of vitamin B1, deficiency involves parenteral or oral
replacement. Most adults with B, deficiency present asympto-
matically and can take weekly oral vitamin repletion for a few
weeks.'?® Adults with severe Bi, deficiency including sympto-
matic anemia or neurologic findings are treated more urgently
with 1000 micrograms via intramuscular injection at least
several times per week for 1-2 weeks, then weekly until clear
improvement is shown.>%3 In rare cases of severe anemia with
hemodynamic instability, blood transfusion may be con-
sidered.’> There is usually rapid hematologic response to
parenteral treatment—increase in reticulocyte count in 1 week
and resolution of megaloblastic anemia in 6-8 weeks.® Although
neurologic symptoms may worsen transiently during treatment,
these symptoms typically subside over weeks to months.* In
addition to lifelong treatment of vitamin Bi, deficiency for
individuals with pernicious anemia,*® such individuals may also
require additional gastrointestinal evaluations. Pernicious
anemia is associated with increased gastrointestinal malignan-
cies and carcinoid tumors for which endoscopic evaluation may
be appropriate.6

REFERENCES

1. Andrés E, Affenberger S, Zimmer J, Vinzio S, Grosu D,
Pistol G, Maloisel F, Weitten T, Kaltenbach G, Blicklé
JF. Current hematological findings in cobalamin
deficiency. A study of 201 consecutive patients with
documented cobalamin deficiency. Clin Lab Haematol.
2006 Feb;28(1):50-6. doi: 10.1111/j.1365-2257.2006.
00755.x. PMID: 16430460.

2. Halfdanarson TR, Walker JA, Litzow MR, Hanson CA.
Severe vitamin B12 deficiency resulting in pancytopenia,
splenomegaly and leukoerythroblastosis. Eur J Haematol.
2008 May;80(5):448-51. doi: 10.1111/j.1600-
0609.2008.01043.x. Epub 2008 Jan 23. PMID: 18221385.

3. Belen B, Hismi BO, Kocak U. Severe vitamin B12
deficiency with pancytopenia, hepatosplenomegaly and
leukoerythroblastosis in two Syrian refugee infants: a
challenge to differentiate from acute leukaemia. BMJ Case
Rep. 2014 Mar 5;2014:bcr2014203742. doi: 10.1136/bcr-
2014-203742. PMID: 24599434; PMCID: PMC3948160.

4. Konda M, Godbole A, Pandey S, Sasapu A. Vitamin B12
deficiency mimicking acute leukemia. Proc (Bayl Univ
Med Cent). 2019 Jul 30;32(4):589-592. doi: 10.1080/
08998280.2019.1641045. PMID: 31656431; PMCID:
PMC6793970.

5. Stabler SP. Clinical practice. Vitamin B12 deficiency. N
Engl J Med. 2013 Jan 10;368(2):149-60. doi: 10.1056/
NEJMcp1113996. PMID: 23301732.

6. Noél N, Maigné G, Tertian G, Anguel N, Monnet X,
Michot JM, Goujard C, Lambotte O. Hemolysis and

10.

11.

12.

13.

14.

15.

16.

schistocytosis in the emergency department: consider
pseudothrombotic microangiopathy related to vitamin B12
deficiency. QJM. 2013 Nov;106(11):1017-22. doi:
10.1093/gjmed/hct142. Epub 2013 Jul 10. PMID:
23842487.

Parmentier S, Meinel J, Oelschlaegel U, Mohr B,
Ehninger G, Schaich M, Platzbecker U. Severe
pernicious anemia with distinct cytogenetic and flow
cytometric  aberrations mimicking myelodysplastic
syndrome. Ann Hematol. 2012 Dec;91(12):1979-81. doi:
10.1007/s00277-012-1488-0. Epub 2012 May 11. PMID:
22576312.

Mishra VA, Harbada R, Sharma A. Vitamin B12 and
vitamin d deficiencies: an unusual cause of Fever, severe
hemolytic anemia and thrombocytopenia. J Family Med
Prim Care. 2015 Jan-Mar;4(1):145-8. doi: 10.4103/2249-
4863.152276. PMID: 25811010; PMCID: PMC4366991.
Boxer L, Dale DC. Neutropenia: causes and
consequences. Semin Hematol. 2002 Apr;39(2):75-81. doi:
10.1053/shem.2002.31911. PMID: 11957188.
McCaddon A. Vitamin B12 in neurology and ageing;
clinical and genetic aspects. Biochimie. 2013
May;95(5):1066-76. doi: 10.1016/j.biochi.2012.11.017.
Epub 2012 Dec 7. PMID: 23228515.

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
Mar;60(3):498-500. doi:  10.1016/j.jaad.2008.09.011.
PMID: 19231648.

Bizzaro N, Antico A. Diagnosis and classification of
pernicious anemia. Autoimmun Rev. 2014 Apr-May;13(4-
5):565-8. doi: 10.1016/j.autrev.2014.01.042. Epub 2014
Jan 11. PMID: 24424200.

Devalia V, Hamilton MS, Molloy AM; British
Committee for Standards in Haematology. Guidelines
for the diagnosis and treatment of cobalamin and folate
disorders. Br J Haematol. 2014 Aug;166(4):496-513. doi:
10.1111/bjh.12959. Epub 2014 Jun 18. PMID: 24942828.
Healton EB, Savage DG, Brust JC, Garrett TJ,
Lindenbaum J. Neurologic aspects of cobalamin
deficiency. Medicine (Baltimore). 1991 Jul;70(4):229-45.
doi: 10.1097/00005792-199107000-00001.  PMID:
1648656.

Annibale B, Lahner E, Fave GD. Diagnosis and
management of pernicious anemia. Curr Gastroenterol
Rep. 2011 Dec;13(6):518-24. doi: 10.1007/s11894-011-
0225-5. PMID: 21947876.

Shah SC, Piazuelo MB, Kuipers EJ, Li D. AGA Clinical
Practice Update on the Diagnosis and Management of
Atrophic Gastritis: Expert Review. Gastroenterology.
2021 Oct;161(4):1325-1332.e7. doi: 10.1053/j.gastro.
2021.06.078. Epub 2021 Aug 26. PMID: 34454714,
PMCID: PMC8740554.



