
Case report

Catatonia and other psychiatric symptoms
with vitamin B12 deficiency

Introduction

Vitamin B12 deficiency has been associated with
various psychiatric manifestations. The common
psychiatric sequelae are depression, agitation or
violence and acute paranoid states (1, 2). Depres-
sion has been especially associated with B12

deficiency. Recently, a report, the first one of its
kind, attributed catatonia to very low levels of
vitamin B12 in an elderly patient (3). The most
common neuro-psychiatric manifestations are sen-
sory impairment in the form of paresthesias and
decreased vibratory and touch sensations, ataxia,
organic psychosis, recent memory changes, and
delirium with or without delusions and hallucina-
tions (4, 5). The earliest to manifest were symp-
toms of sensory impairment which were present
for a mean duration varying from 4 to 10 months
in these studies. The psychiatric symptoms can
develop long before anemia or spinal cord symp-
toms (6–8). In various studies, the neuropsychiat-
ric abnormalities were present in up to 28% of
patients in the absence of any change in the
hematocrit values or increase in red cell mean
corpuscular volume (MCV); the hematological
indices most commonly affected by B12 deficiency
(4, 5, 9). A study has emphasized that the
peripheral blood smear and marrow biopsies
should not be regarded as diagnostic of vitamin
B12 deficiency (this might be masked by excess
folate intake) (8). Here we present a case high-
lighting some of the above features.

Case report

Mrs M, a 52-year-old postmenopausal, life-long
vegetarian, presented to our casualty services with
sudden onset of stuporous state for last 10 days. On
examination, the patient was found to be mute,
having odd motor movements, waxy flexibility,
active negativism, perplexed look and incontinent
for stool and urine. Her physical examination
revealed tachycardia and no abnormality in cardio-
vascular, respiratory and neurological examina-
tions. She was transferred from a private hospital
where she had been administered electroconvulsive
therapy twice and Flupenthixol 1 mg twice a day
for the last 5 days. The computed tomography (CT)
scan there had revealed mild atrophy with normal
hemogram, liver, renal, and thyroid function [T3, T4

and thyroid stimulating hormone (TSH)] tests. She
had no history of fever, head injury or overdosage
of any drugs prior to the stuporous state. Her past
history, revealed symptoms for the last 14 years in
the form of lethargy, easy fatiguability, excessive
worry, hypochondriacal preoccupations along with
poor sleep, appetite and constipation for which
repeated investigations including a chest X-ray,
mantoux, liver, renal and thyroid function tests
revealed no abnormality; a B12 level was never
performed. She sought a psychiatric consultation
2 years ago when she developed frequent crying
spells, marked anxiety about her household, odd
motor movements in the form of forcibly closing
her eyes, moving her arms purposelessly in supin-
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ation and pronation and elementary perceptual
changes as if somebody was calling her. She was
diagnosed major depression with psychotic features
and treated with Trifluperazine 20 mg/day and
Fluoxetine 40 mg/day for 6 months. The hemo-
gram, liver, renal, and thyroid functions were
normal; the B12 estimations were not performed.
She recovered considerably, although certain neur-
asthenic symptoms like lethargy, fatigue, constipa-
tion persisted until the current presentation when
she also developed pervasive sadness, anhedonia,
restlessness and suicidal ideas. The investigations
after admission into the psychiatry ward were all
normal except for a Hb 10.2 gm/dl, low sodium
(129 meq/l) and increased potassium (5.2 meq/l)
levels and an electroencephalogram (EEG) showing
generalized slowing with no epileptiform dischar-
ges. The MCV was 86 fL and the peripheral smear
showed normocytic normochromic morphology.
The physical examination revealed no abnormality
including no signs of peripheral neuropathy. The
normal serum cortisol and thyroid functions (T3, T4

and TSH) ruled out hypothyroidism and Addison’s
disease and a nephrology consultation ruled out a
renal cause for the abnormal sodium and potassium
levels. She was kept only on supportive manage-
ment. In the first 3 weeks, she showed little recovery
with spontaneous speech and control of incontin-
ence but had impaired attention span and was
disoriented to time, place, and person. She also had
recent memory deficits, perseveratory errors, con-
structional apraxia, impairment of judgement, and
conceptual abilities along with depressive symp-
toms. The Mini-Mental Status Examination
(MMSE) scores were constantly low at 8–10 of 30.
An estimation of vitamin B12 levels revealed a low
value of 150 pg/ml (normal 190–1190 pg/ml). The
folate and serum Anti-Nuclear antibody (ANA)
levels were normal and an antiparietal cell antibody
was negative ruling out pernicious anemia. The
patient had no history of tropical sprue, ulcerative
colitis, Crohn’s disease, ulcer or any surgical
intervention. She was given intramuscular cyano-
cobalamin 1000 mcg on alternate days for 3 days,
then weekly for a month along with oral tablets
daily. Over the next 4 weeks, there was absence of
irrelevant speech, marked decrease in agitation,
depressive cognition and improvement in MMSE
scores, which persisted at 28–30 of 30. Over the next
6–8 weeks, the patient returned to her premorbid
self as was 14 years ago with no neurasthenic
symptoms and weight gain of 4–5 kg. She has been
asymptomatic for the last 4 years. The estimation
of B12 levels performed 3 months later were
1197 pg/ml and a repeat EEG revealed no abnor-
mality.

Discussion

The patient described was seen to have long
standing neurotic symptoms and an episode of
major depression with psychotic features, who,
now presented with catatonic features which on
improvement still left her with cognitive dysfunc-
tion with depressive symptoms. The only positive
findings were generalized slowing on the EEG,
mild atrophy on the CT scan and low B12 levels
without any hematological or neurological abnor-
malities. The patient’s symptoms remitted com-
pletely with reversal of EEG to normal, with B12

replacement without any recurrence for the last
4 years. Any other organic cause was ruled out
with relevant investigations. The patient had no
premorbid disposition or family history of psy-
chiatric illness. A negative antiparietal antibody
ruled out pernicious anemia and there was no
risk factor for B12 deficiency except for being a
lifelong vegetarian. The case highlights the devel-
opment of psychiatric manifestations in the
absence of hematological or spinal cord abnor-
malities as repeatedly stressed in previous studies
(6–8, 10).

It is important that the B12 deficiency is treated
early as the symptoms may be difficult to reverse
after a certain duration because of irreversible
changes secondary to axonal degeneration (11).
Certain studies (12, 13) point out that this narrow
window of opportunity is approximately 1 year or
even lesser, although there a few reports of
complete remission of very long standing psychi-
atric symptoms (7). In the present case, although
there was complete remission of various longstand-
ing symptoms of 14 years duration but with the
above evidence and no previous estimations of B12

available, it is a possibility that the past symptoms
were independent of the deficiency. A confounding
factor could be the levels of B12 required to predict
psychiatric manifestations, which have been pos-
tulated as high as 600–1000 pg/ml (14) far higher
than the current acceptable levels, based on hema-
tological criteria. The case highlights the fact that
severe psychiatric manifestations including catato-
nia can occur even with moderately decreased B12

levels (150 pg/ml) while in another report of
catatonia attributable to B12 deficiency in an
elderly male patient on risperidone (3), the levels
were markedly lower (1.07 pg/ml) and the authors
also discuss a possibility of neuroleptic induced
catatonia or malignant syndrome in that case. To
the authors, this is the first case with an asympto-
matic follow-up period of 4 years with catatonic
presentation attributable to moderately decreased
B12 levels without any hematological or spinal cord
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symptoms that reversed completely with B12

replacement.
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Invited comment

Vitamin B12 deficiency is a commonly overlooked
cause of psychiatric morbidity. While many clini-
cians are aware of the neurological symptoms
associated with it, many would be hard-pressed to
discuss some of the psychiatric symptoms associated
with vitamin B12 deficiency. Psychiatric disturbanc-
es of vitamin B12 deficiency include depression,
apathy, irritability, dementia, delirium and halluci-
nations (1). Catatonia has been associated with
extreme vitamin B12 deficiency as well (2).

One of the first problems associated with vitamin
B12 deficiency is that many clinicians are unaware
that the reference ranges that are often described as

the �normal� range are actually based on hemato-
logical indices only (3). In most clinical facilities,
the low end of the normal range of vitamin B12

levels is around 200 pg/ml. In order to avoid the
development of neuropsychiatric symptoms, the
vitamin B12 levels should actually be much higher.
Domisse has recommended that every person’s
vitamin B12 levels should be at least 600 pg/ml, and
should actually be over 1000 pg/ml to maximize
mental functioning (4). An increased mean cor-
puscular volume (MCV) cannot be used as a
substitute for an evaluation of a patient’s vitamin
B12 level. While it is true that a patient with an
increased MCV will often have decreased vitamin
B12 levels, this has been found to be incorrect 28%
of the time (5).

Another problem associated with vitamin B12

deficiency is that many clinicians are unaware of
how commonly this clinical entity is present. In
a longitudinal study of non-demented elderly
patients, 8.5% had a vitamin B12 level of 200 pg/
ml or less (6). In another study of depressed out-
patients, 12% were found to have vitamin B12

levels of 200 pg/ml or less (7). Finally, in a study of
patients in a general medical hospital with mood
and cognitive disorders, 31.3% of those with a
mood disorder and 20.6% of those with a cognitive
disorder were found to have vitamin B12 levels less
than 400 pg/ml (8).

Finally, there needs to be an increase in the
urgency in the treatment of vitamin B12 deficiency.
While some clinicians may wish to undertake a
lengthy work-up to find the cause of the deficiency,
one must also remember that vitamin B12-induced
psychiatric illness must be corrected within
12 months or the damage may become irreversible
(9). It is felt that the most robust response occurs if
the patient’s vitamin B12 deficiency is corrected
within the first 6 months (9).
�Catatonia and other Psychiatric Symptoms with

Vitamin B12 Deficiency� is a very important case for
a number of reasons (10). First, the patient
developed catatonia with only a mild decrease in
her vitamin B12 level. In the previous case of
vitamin B12-deficiency-induced catatonia (2), the
patient developed catatonia with a vitamin B12

level of 1.07 pg/ml. In this case, symptoms
occurred with only a moderately decreased vitamin
B12 level (150 pg/ml). Also, another important
aspect is that while the patient had both mood and
psychotic symptoms, all her symptoms resolved
without the use of psychotropic medications. Her
condition responded to vitamin B12 level supple-
mentation only. This is extremely important,
because if vitamin B12 deficiency is found to be
the cause of a patient’s catatonia, then the patient
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can be spared prolonged treatment with dopamine-
blocking agents and antidepressant medications.
Hopefully, this case will make more clinicians
aware of the ramifications of untreated vitamin B12

deficiency, and open the eyes of mental health
professionals to the importance of evaluating
vitamin B12 levels in psychiatric patients.

Glenn Catalano
Department of Psychiatry and Behavioral Medicine

University of South Florida College of Medicine
3515 East Fletcher Avenue

Tampa
FL 33613, USA

References

1. Kaplan HI, Sadock BJ. Mental disorders due to a general
medical condition. In: Kaplan and Sadock’s synopsis of
psychiatry; behavioral sciences/clinical psychiatry. Balti-
more, MD: Williams & Wilkins, 1998:350–364.

2. Catalano G, Catalano MC, Rosenberg EI, Embi PJ, Embi CS.

Catatonia: another neuropsychiatric presentation of vita-
min B12 deficiency? Psychosomatics 1998;39:456–460.

3. Smith ADM. Megaloblastic madness. BMJ 1960;2:1840–
1845.

4. Domisse J. Subtle vitamin deficiency and psychiatry: a lar-
gely unnoticed but devastating relationship? Med Hypo-
theses 1991;34:137–140.

5. Lindenbaum J, Healton EB, Savage DG et al. Neuropsychi-
atric disorders caused by cobalamin deficiency in the
absence of anemia or macrocytosis. N Engl J Med 1988;
318:1720–1728.

6. Crystal HA, Ortof E, Frishman WH, Gruber A, Hershman

D, Aronson M. Serum vitamin B12 levels and incidence of
dementia in a healthy elderly population: a Report from
the Bronx Longitudinal Aging Study. J Am Geriatr Soc
1994;42:933–936.

7. Fava M, Borus JS, Alpert JE, Nierenberg AA, Rosenbaum JF,
Bottiglieri T. Folate, vitamin B12, and homocysteine in
major depressive disorder. Am J Psychiatry 1997;154:
426–428.

8. Catalano G, Catalano MC, O’Dell KJ, Humphrey DA, Fritz

EB. The utility of laboratory screening in medically Ill
patients with psychiatric symptoms. Ann Clin Psychiatry
2001;13:135–140.

9. Martin DC, Francis J, Protetch J, Huff J. Time dependency
of cognitive recovery with cobalamin replacement: report
of a Pilot Study. J Am Geriatr Soc 1992;40:168–172.

10. Berry N, Sagar B, Tripath BM. Catatonia and other
psychiatric symptoms with vitamin B12 deficiency. Acta
Psychiatr Scand 2003;108:156–159.

Catatonia and vitamin B12

159


