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Background: Vitamin B12 deficiency is an easily treatable cause of reversible dementia. It is
likely to be more common in Indian population due to traditionally vegetarian culture. This
study was conducted to estimate the prevalence of Vitamin B12 deficiency in elderly pa-
tients (>60 years) with dementia attending outpatient department.
Methods: This study was conducted in two phases. The first phase was a cross sectional
observational study to estimate the prevalence of Vitamin B12 deficiency in the elderly
population with dementia. The second phase was a pilot study done in subjects with
Vitamin B12 deficiency to assess the change in cognition following Vitamin B12
supplementation.
Results: Out of 2920 study eligible subjects, 200 were diagnosed as dementia with Mini
Mental Status Examination (MMSE) score of < 24. Vitamin B12 deficiency was seen in 7.5%
of patients. Vitamin B12 deficiency was associated with shorter and more severe dementia.
Macrocytosis was more common in Vitamin B12 deficiency (p value < 0.001) where as
vegetarian diet did not show significant correlation (p value 0.69). There was significant
improvement in the median MMSE score in the intervention group with increase in MMSE
by 2 points at 6-8 weeks and 3 points at 12 weeks (p value 0.009 and 0.003 by Mann Whitney
test).
Conclusion: Prevalence of Vitamin B12 deficiency in dementia was 7.5%. It was associated
with macrocytosis, shorter duration and more severe dementia. There was a significant
improvement in median MMSE score at 6 weeks and 12 weeks following Vitamin B12
supplementation.
© 2021 Director General, Armed Forces Medical Services. Published by Elsevier, a division of
RELX India Pvt. Ltd. All rights reserved.
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Introduction

Dementia is a chronic and persistent disorder marked by
cognitive decline, personality changes, impaired reasoning
and executive functions. The prevalence of dementia rises
with increasing age and reaches 20—40% in population above
85 years of age.’ By current demographic projections, the
geriatric population in India will double and surpass the
paediatric population in next 30 years. By 2050, dementia will
pose a major challenge in the health care for the elderly.?
Dementia is usually progressive and irreversible, but revers-
ible causes of dementia are also known. Hence, early identi-
fication of reversible and precipitating factors causing
dementia is important to stop the progression and if possible
to reverse cognitive decline. Vitamin B12 deficiency is an
easily treatable cause of reversible dementia. India being a
traditionally vegetarian society, Vitamin B12 deficiency is
likely to be more common than in the Western countries.
Literature on the prevalence of Vitamin B12 deficiency with
dementia in Indian population is sparse. Moreover, the liter-
ature available till now on response to Vitamin B12 supple-
mentation in these patients is contradictory with few old
studies showing beneficial response, whereas majority of
recent studies show no significant cognitive improvement.
This study was conducted to estimate the prevalence of
Vitamin B12 deficiency in elderly patients (>60 years) with
dementia, attending outpatient department (OPD). The pri-
mary objective of the study was to assess the prevalence of
Vitamin B12 deficiency in dementia patients. Secondary
objective was to study the clinical presentation, laboratory
correlates, diet of the patients of dementia with Vitamin B12
deficiency and also assess the effect of Vitamin B12 supple-
mentation on cognitive function in these patients if any.

Materials and methods

The study was conducted at an OPD of a zonal hospital in
North India between October 2013 and December 2015. This
study was conducted in two phases. The first phase was a
cross-sectional observational study to estimate the preva-
lence of Vitamin B12 deficiency in the elderly population with
dementia. The second phase was a pilot study in which par-
ticipants identified with Vitamin B12 deficiency were divided
to either receive parenteral methylcobalamin or not to receive
methylcobalamin. These patients were followed up and
closely monitored and re-assessed at 6—8 weeks and 12 weeks
for change in cognition using repeat mini mental status ex-
amination (MMSE) score.

Inclusion criteria were elderly patients, 60 years and above,
educated to at least middle school and diagnosed with de-
mentia by Diagnostic and Statistical Manual of Mental Disor-
ders, 4th edition (DSM IV), with MMSE score of less than 24.
Exclusion criteria included patients who had delirium at pre-
sentation, history of taking parenteral/high dose oral
(>1000 pg day) Vitamin B12 supplementation in previous one
year, acute alcohol intoxication/withdrawal or history of
blood transfusions in past 6 months. The study subjects were
selected by a systematic random sampling at the registration

desk of different OPDs. After assessing the eligibility criteria
and taking consent, all the patients were screened for cogni-
tive impairment by mini-cog questionnaire by a trained
paramedic. Patients with mini-cog score 3 or less were
administered MMSE (English version). Patients with MMSE
score of less than 24 were diagnosed as dementia patients and
were included in the study. A detailed history was taken from
the caregivers of the patients. Further, the participants were
subjected to a detailed clinical examination, non-contrast
computed tomography of the brain and investigations which
included complete blood count, mean corpuscular volume
(MCV), peripheral blood smear (PBS), ELISA for HIV, venereal
disease research laboratory (VDRL) test, thyroid stimulating
hormone and Vitamin B12 estimation. Vitamin B12 estimation
was done by ELISA-based assay. The prevalence of Vitamin
B12 deficiency in patients with dementia was estimated.

The second phase was a pilot study done on patients with
dementia and Vitamin B12 deficiency. Patients of dementia
with Vitamin B12 deficiency were divided to either receive
injectable methylcobalamin or not. Injectable
methylcobalamin was given in the dose of 500 pg intramuscu-
larly once a day for 7 days followed by every week for next 12
weeks. Both the groups were closely followed and monitored for
12 weeks with cognitive assessment at 6—8 weeks and then
again at 12 weeks by a repeat MMSE score. During follow-up
both groups were closely monitored for any neurological or
cognitive worsening. The sample size was estimated to be 197
based on estimated OPD load of geriatric patients of approxi-
mately 13,000 and expected prevalence of dementia being
3.5%.° Hypothesised prevalence of Vitamin B12 deficiency in
dementia patients was around 7% with absolute difference of
3% at 95% confidence level and then adding 10% for non-re-
sponders. Approval of Institutional Ethics Committee was
taken prior to the start of the study.

Results

A total of 2920 elderly OPD patients >60 years of age were
eligible and were included for screening with mini-cog ques-
tionnaire. Out of these, 231 were found to have mini-cog score
of equal to or less than 3. Out of these 231 patients 200 were
found to have MMSE score of less than 24 and were included in
the study. Median MMSE score was 18 with 80% of subjects
having MMSE score of 20 or less. Average age of the patients
was 71.3 years with 62% males and 38% females.

The prevalence of Vitamin B12 deficiency (Vitamin B12
levels < 200 pg/dl) in dementia patients was found to be 7.5%
(15/200). Commonest cause of dementia was probable
Alzheimer's disease (AD) in 35.5% followed by vascular de-
mentia in 29% and Parkinson-related dementia (PRD) in 15.5%.
The mean duration of symptoms of dementia was 39.92
months with shortest duration (25.13 months) in patients of
dementia with Vitamin B12 deficiency and longest (50.04
months) in PRD. The difference in the duration of symptoms
across various causes of dementia was statistically significant
(p = <0.001).

Pallor, skin darkening and glossitis were more common in
the patients with B12 deficiency, and ataxia was more com-
mon in patients with vascular dementia and dementia with
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Table 1 — Baseline characteristics and clinical profile of

participants with dementia due to Vitamin B12
deficiency.

Table 3 — Median change in MMSE score in intervention
and control group?®.

Variables (n = 15) Values
Mean Age (yrs) 70.93
Mean MMSE (Score) 16.13
Mean Duration of Dementia (Months) 25.13
Mean Haemoglobin (gm%) 11.40
Mean Corpuscular Volume (fl) 92.93

lewy bodies (DLB). Neuropsychiatric manifestations were
more common in patients with Vitamin B12 deficiency and
DLB.

Around 22.5% of dementia patients had borderline Vitamin
B12 levels between 200 and 300 pg/dl. The mean age of this
group was 71.26 years and MMSE score was 18.08. MCV values
in patients with borderline Vitamin B12 levels were signifi-
cantly high (p = 0.014).

A total of 15 patients of dementia had Vitamin B12 defi-
ciency. The mean age of these patients was 70.93 years and
mean MMSE score was 16.13. Details of baseline characteris-
tics of dementia patients with Vitamin B12 deficiency are
shown in Table 1. Macrocytosis was significantly more in the
patients with Vitamin B12 deficiency as seen in 8 out of 15
patients with Vitamin B12 deficiency as compared to 1 out of
185 patients with normal Vitamin B12 levels (p = <0.001).
Vegetarian diet was not significantly associated with Vitamin
B12 levels as 10 out of 15 patients with Vitamin B12 deficiency
were vegetarian as compared to 80 out of 185 patients with
normal Vitamin B12 levels being vegetarian (p = 0.69). Of the
15 dementia patients with Vitamin B12 deficiency, 8 were
randomised into the intervention arm and 7 into control arm.
There was no significant difference in median age, gender,
baseline MMSE score in both the groups (Table 2). There was
significant improvement in the median MMSE score in pa-
tients receiving methylcobalamin with increase in MMSE
score by 2 points at 6—8 weeks and 3 points at 12 weeks
(p = 0.009 and 0.003 respectively by Mann—Whitney test).
There was no significant improvement in the cognitive status
of patients of dementia with B12 deficiency not receiving
methylcobalamin (Table 3 and Fig. 1).

Discussion

The prevalence of Vitamin B12 deficiency in dementia pa-
tients in our study was 7.5%. The prevalence of Vitamin B12

Table 2 — Comparison of baseline characteristics in
intervention and control group.

Intervention
group (n = 8)

Control o)
group (n =7) value

Median Age (IQR) 68.50 (63.0, 75.0)  74.00 (66.5, 77.0)  0.64%
Gender — Male % 5 (62.5%) 4 (57.1%) 0.99"
Median MMSE (IQR) 15.50 (14.0, 16.30) 16.00 (14.5, 19.5)  0.38%

IQR: Interquartile range.
# Mann—Whitney U Test.
® Fisher extract test.

Intervention Control P
group group (n=7) value
(n—28)
Median increase in 2.0 (1.00,3.00) 0.0 (-0.5, 0.5) 0.009
MMSE score at 6—8
weeks (IQR)
Median increase in 3.0 (2.75,4.25) 1.0 (0.5, 1.0) 0.002

MMSE score at 12
weeks (IQR)

& Mann Whitney U Test.

deficiency in dementia in various international studies varies
from 9% to 25%.*° In a study by Tripathi et al., the prevalence
of B12 deficiency in dementia patients was 7.2%.° This is
consistent with our study. However another Indian study
done by Chahal et al. in northwestern India showed the
prevalence of Vitamin B12 deficiency in Indian adult popula-
tion to be much higher, upto 50%.”

In our study, we found that Vitamin B12 deficiency was
associated with a shorter duration of dementia, lower MMSE
score and macrocytosis. In a study done in South India, 80% of
the patients with B12 deficiency had macrocytosis.® In other
studies, dementia associated with Vitamin B12 deficiency was
of shorter duration.”’ These studies however found no as-
sociation of Vitamin B12 deficiency with more severe de-
mentia. This may be due to the fact that our patients
presented at an advanced stage of disease as evidenced by the
duration of symptoms being more than 12 months. In our
study, 22.5% of the dementia patients had borderline Vitamin
B12 levels between 200 and 300 pg/dl. In a recent study done by
Mizrahi et al. borderline Vitamin B12 levels <350 pg/dl were
found to predict cognitive decline in patients with hip frac-
ture.’ In patients with borderline Vitamin B12 levels,
assessment of serum homocysteine and methylmalonic acid
(MMA) levels remains a sensitive marker of functional
Vitamin B12 deficiency.’”'* Recent studies have also shown
that low and subnormal Vitamin B12 levels may be an inde-
pendent factor for progression to AD, and supplementation of

19
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N
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Fig. 1 — Median change in MMSE in intervention and
control group.
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Vitamin B12 in these patients may halt the progression of
dementia.”>'

Various studies on the response to Vitamin B12 replace-
ment on the cognition and neuropsychiatric manifestations in
dementia patients with Vitamin B12 deficiency have shown
conflicting results. Some older studies have shown improved
cognition with Vitamin B12 replacement. This was more
marked in the patients with symptoms of less than 12 months
duration.'”*® There are a number of recent meta-analyses and
trials which have shown that there is no significant
improvement in cognitive functions with Vitamin B12
replacement in dementia patients with Vitamin B12 defi-
ciency although there may be improvement in neuropsychi-
atric manifestations, frontal lobe functions, duration of
delirium and normalisation of serum homocysteine and MMA
levels.*** ?* In our study, there was a significant improve-
ment in the median MMSE score in the intervention group
with increase in MMSE at 6—8 weeks and 12 weeks. This may
suggest that Vitamin B12 supplementation in dementia pa-
tients with Vitamin B12 deficiency may be beneficial. Limita-
tions of our study are that it is a single-center experience and
the sample size of the dementia patients with Vitamin B12
deficiency is less. Moreover, the follow-up period of dementia
patients with Vitamin B12 deficiency is very short. Another
limitation was that MMA and homocysteine levels were not
estimated which may have helped to detect functional
Vitamin B12 deficiency.

Further studies to estimate prevalence of Vitamin B12
deficiency in patients with dementia can be conducted to find
the geographical variation, if any, and also study the impact of
Vitamin B12 supplementation on improvement of cognition of
these patients.

Conclusion

Our study estimated the prevalence of Vitamin B12 deficiency
in elderly patients with dementia to be 7.5%. Macrocytosis,
shorter duration and more severe dementia were associated
with Vitamin B12 deficiency. In our small pilot study it was
noted that with parenteral Vitamin B12 supplementation,
there was improvement in median MMSE score of 2 points at 6
weeks and 3 points at 12 weeks although no definite conclu-
sion can be made as the sample size was very small. Multi-
centric study with a larger sample size is required to assess
the impact of Vitamin B12 supplementation in elderly de-
mentia patients with Vitamin B12 deficiency.
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