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A Case Report of Cobalamin Deficiency-Induced Mania in a
Patient With Total Gastrectomy Due to Gastric Adenocarcinoma:
Further Insights Into the Pathogenesis of Mania

David R. Spiegel, MD?*; Christy M. Cho, MD?; Raghav Malik, MD?;
Ray T. Ramirez, MD?; David Yuna, DO? and Abbey McLean, MD?

C obalamin deficiency has hematologic, neurologic, and
psychiatric sequelae.! Toward this end, we present a
patient with no prior psychiatric history who developed
mania status post-gastrectomy for gastric cancer with
an otherwise unremarkable workup save immeasurable
cobalamin levels.

Case Report

Our patient is an 84-year-old black man with past
medical history of total gastrectomy (TG) due to gastric
adenocarcinoma in 2012 (on oral B, supplementation
since the time of TG) who presented to our hospital in
August 2019 due to “altered mental status.” The patient had
paranoid delusions 3 days prior to presentation. Premorbid,
he had no history of psychiatric illness, substance misuse,
or recent medical illness and was normally alert, oriented,
and able to live independently. Computed tomography (CT)
of the head, electroencephalogram, and electrocardiogram
were unremarkable. Further assessment was negative for
any infectious, thyroid, or metabolic etiology save blood
hemoglobin (hematocrit) level=12.1 g/dL (37%), mean
corpuscular volume = 102 um?, serum vitamin By, level < 150
pg/mL, serum homocysteine level =108.4 umol/L, and
serum methylmalonic acid level = 3,445 pmol/L.

On our evaluation, the patient described his mood as
“great” His affect was expansive but appropriate to thought
content. At this time, he was oriented to person and place, but
not time. He was distracted by irrelevant stimuli in the room
and had pressured speech that was difficult to interrupt. He
had a Young Mania Rating Scale (YMRS)? score of 30, with a
Mini-Mental State Examination (MMSE)? score of 24.

We began treatment with ziprasidone 5 mg intramuscular
(IM) twice daily and vitamin B, IM 1,000 pg once daily
in addition to oral B complex supplement. By day 4 after
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treatment began, the patient’s YMRS score was 19, and
3 days later it had reduced to 12; his YMRS score was 0
after 2 weeks of the aforementioned treatment, at which
time he experienced no auditory/verbal hallucinations.
Subsequently, ziprasidone was discontinued. At that time,
our patient’s serum vitamin B, level had returned to within
normal limits (ie, 793 pg/mL). Magnetic resonance imaging
of head occurred at this time but did not demonstrate any
acute findings.

At discharge 24 days after admission, our patient was alert
and oriented x 3 and had an MMSE score of 27 at that time.
He was discharged on treatment with cyanocobalamin 1,000
pg/mL IM every week for 3 weeks and then once monthly.
At 6-month follow-up, our patient’s symptoms showed no
recurrence.

Discussion

Due to severe malabsorption, as in our patient, TG
patients are at high risk of vitamin B, deficiency.*
Nonetheless, the pathogenesis of vitamin B,-induced mood
disorders is poorly understood, and that of mania even less
well understood. While our patient did present with anemia
and macrocytosis, about a fifth of patients presenting with
nervous system disorders caused by vitamin B, deficiency
do not have anemia or macrocytosis.?

Our proposed pathogenic model of mania due to
cobalamin deficiency (Figure 1)°-® starts by addressing that
vitamin B, is a pivotal cofactor in 2 enzymatic reactions.’
Impaired activity of methionine synthase, as a consequence
of vitamin B, deficiency, will lead to accumulation of
homocysteine. It has been proposed that alterations in
glutamatergic neurotransmission may be the link between
homocysteine and primary mania. Homocysteine could
have a role as a partial excitatory agonist on the N-methyl-
D-aspartate (NMDA) subtype of glutamate receptors and
also on modulatory sites.!® Thus, long-term activation of
NMDA receptors due to hyperhomocysteinemia could result
in increased calcium ion influx and elevated intracellular
second messenger calcium, similar to in primary mania.

Finally, our decision to select short-term intramuscular
treatment was to ensure adherence in a medical unit
unfamiliar with treating psychiatric symptoms. The
advantage of intramuscular ziprasidone (compared to
oral formulation) is that it eliminates bioavailability
problems related to absorption and first-pass metabolism
and maintains stable plasma concentrations. Ziprasidone
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Figure 1. Metabolism of Homocysteine (A) Under Normal Conditions
and (B) With Cobalamin Deficiency?

A. Under Normal Conditions:

5-MTHF THF
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Homocysteine ) Methionine

Vitamin B, ,-Dependent Methionine Synthase

- Homocysteine is a sulphur-containing amino acid that plays
an important role in methionine and folate metabolism. By
receiving a methyl group from 5'-methyltetrahydrofolie, it is
reconverted to methionine.

- This reaction is catalyzed by Vitamin B,,-Dependent methionine synthase.

B. In Cases of Cobalamin Deficiency®:

1. Homocysteine * Methionine

l Vitamin B, ,-Dependent Methionine Synthase

2. IHomocysteine I NMDAReceptorA;ivity ] Intracellular Calcium

Mania

2Based on references 6-8.

b(1) Decreased cobalamin availability leads to decreased activity of methionine
synthase, resulting in an upstream increase in homocysteine levels. (2) The adverse
effects of elevated homocysteine are achieved by the action of several different
mechanisms, such as overactivation of NMDA receptors. Overactivation of NMDA
receptors lead to increases inintracellular calcium accumulation, posited to be one
of the pathophysiologic mechanisms of mania. On balance, evidence indicates
that measures of intracellular calcium signaling are increased in bipolar disorder.

Abbreviations: 5'-MTHF = 5-methyltetrahydrofolate, NMDA = N-methyl-D-aspartate,
THF =tetrahydrofolate.

Legend: |: decreased; 1: increased.

8¢ : impaired conversion

bioavailability is significantly decreased when the drug is
administered orally without food, and the drug undergoes first-
pass metabolism at the liver. Thus, only a small portion of the dose
reaches the systemic circulation. These bioavailability difficulties
can be successfully overcome by the parenteral administration
of the drug.!! Ziprasidone, in particular, was selected because of
several clinical variables, including a less sedating profile than that
of olanzapine and decreased risk of extrapyramidal symptoms
compared to haloperidol.'?

Given our proposed pathogenesis of mania secondary to
cobalamin deficiency as related to partial agonism of NMDA
glutamate receptors by accumulated homocysteine, a potential
consideration for therapeutic benefit could have been to administer
an NMDA antagonist to manage our patient’s manic/psychotic
symptoms. A brief review of the literature found that although
certain NMDA receptor antagonists are promising in the treatment

of mania or psychosis, the available data for their use
in these disorders is limited. Therefore, we elected
not to treat with any NMDA receptor antagonists.'>4
In conclusion, we recommend that if a patient
develops mania or a related neuropsychiatric disorder
after TG, vitamin Bj,, methylmalonic acid, and
total homocysteine levels should be measured and
appropriate treatment subsequently initiated.
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