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INTRODUCTION
Vitamin B12 deficiency is one of the few nutritional 
disorders encountered by neurologist. B12 deficiency 
is a common problem that affects general population 

1
especially the elderly . Vitamin deficiencies are 
relatively uncommon in the Western world, it is 
estimated that 10% to 15% of individuals over the age 
of 60 years may suffer from B12 deficiency and it is 
assumed that atrophic gastritis type B, which may 
afflict 20% to 50% of the elderly, may lead to decrease 

2,3absorption of B12 and folate .

Neurologic sequelae from vitamin B12 deficiency 

include paresthesias, peripheral neuropathy and 
demyelination of the corticospinal tract and dorsal 

4columns (subacute combined systems disease) . 
Vitamin B12 deficiency also has been linked to 
psychiatric disorders, including impaired memory, 
depression, dementia and rarely, psychosis. Atypical 
presentations are also observed like anosmia, 

5
impotence and personality changes . B12 is reported 
to be a reversible cause for orthostatic hypotension. 
Similar to folic acid deficiency, vitamin B12 deficiency 
produces hyperhomocysteinemia, which is an 

6
independent risk factor for atherosclerotic disease . In 
this way B12 deficiency can indirectly lead to 
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ABSTRACT... Objective: To determine the frequency of various neurological and psychiatric symptoms associated with B12 deficiency. 
Study design: Observational and descriptive study. Place and duration of study: The study was conducted on patients presenting to the 
neurology clinics and inpatients who were admitted through the emergency department at Aga khan University Hospital Karachi, from 1st 
July 2011  to March 2012. Subjects and methods: 150 patients of either gender and age more than 18 years. Detailed history was taken 
from all the patients with special regard to anemia. Inclusion criteria were that patients above 18 years of age of either sex with low serum 
B12 levels.  Patients having any type of neurological tumors, major ischemic stroke, major intracranial haemorrhage, patients on 
neuroleptic medications and any evidence of toxin induced neuropathy were excluded. All patients underwent for specific investigation 
complete blood count, serum B12 levels (derived by Radio Assay method (RIA).  Further investigations Nerve Conduction Studies / 
Electromyography and CT Scan / Magnetic resonance Imaging of the Brain / spinal cord were carried out as and when required, 
depending on the clinical scenario. Results: There were 69 (46%) males and 81(54%) females. Female to male ratio was 1:0.8. The age 
ranged between 18 to 90 years with the mean age of 45.7+ 5.6. Out of 150 patients 107 patients (71.3 %) had severe vitamin B 12  
deficiency while 43 (28.7%) had mild to moderate deficiency. Neurological manifestations which were observed included; Memory was 
impaired in 13 (8.7%) of the patients. Dysarthia, along with other cerebellar signs (Nystagmus and dysdiadochokinesia)   was present in 
9 patients (6%). 4 patients (2.7%) sought medical attention regarding their abnormal gait and their neurological examination revealed 
extensor planter responses and hyperreflexia. Cranial nerve examination revealed Anosmia in 2 (1.3%) and upper motor neuron facial 
weakness in 1 (0.66%) patients. Motor weakness was found in 2 patients (1. 3%), and spasticity in 2 (1.3%) patients. 5 patients (3.3%) 
had sensory complains and were found to have impaired pain and touch perception. Proximal muscle weakness in one patient while 
another patient had asymmetric muscle weakness and rest of the patients had normal muscle power.  None of the patient had autonomic 
dysfunction. In six  neuropsychiatric problems were commonly seen in vitamin B 12 deficient people. In these patients depression was 
observed in 16%, agitation 12.7 %, memory impairment 8.7%, cerebellar signs and dysar thria 6%, sensory symptoms 3.3% and gait 
abnormality and hyperreflexia and extensor planters 2.7 %. Conclusions: Various Neuropsychiatric problems are associated with vitamin 
B 12 deficiency and the most common Neuropsychiatric illness found in these patients were depression, agitation, and memory 
impairment.



7
increased risk of cerebrovascular disease . B12 
deficiency, if identified early in the course and 
replaced, will result in reversal of the neurological 

8symptoms .

The present study is designed to identify various 
neurological and psychiatric symptoms associated 
with B12 deficiency in neurology outpatient clinic. 

MATERIAL AND METHODS
The study was conducted on patients presenting to the 
neurology clinics and inpatients who were admitted 
through the emergency department at Aga khan 
University Hospital Karachi, from 1st July 2011  to 
March 2012. This study consisted of 150 cases. 
Detailed history was taken from all the patients with 
special regard to anemia. Inclusion criteria were that 
patients above 18 years of age of either sex with the 
having low serum B12 levels.  Patients having any type 
of neurological tumors, major ischemic stroke, major 
intracranial haemorrhage, patients on neuroleptic 
medications and any evidence of toxin induced 
neuropathy were excluded . 

Patients was diagnosed on basis of complete blood 
count, serum B12 levels (derived by Radio Assay 
method (RIA), laboratory reference range 200-900 
pico grams/ ml) Levels upto150 picograms were 
classified as severely deficient, while levels from 151-
200 pico grams were considered to be mild to 
moderately deficient.  Further investigations Nerve 
Conduction Studies / Electromyography and CT Scan / 
Magnetic resonance Imaging of the Brain / spinal cord 
were carried out as and when required, depending on 
the clinical scenario. 

RESULTS
150 patients were enrolled with vitamin B12  
deficiency. There were 69 (46%) males and 81(54%) 
females. Female to male ratio was 1:0.8. The age 
ranged between 18 to 90 years with the mean age of 
45.7+ 5.6. Out of 150, 12 patients (8%) were less 

than 25 years of age, another 25 (16.7%) were found 
to be between 25 to 39 years of age. 64 patients 
(42.7%) belonged to the age group of 40 to 59 years of 
age. 49 patients (32.7%)were. above the age of 60 
years (Table-I). Out of 150 patients, 140 (93.3%) 
belonged to non-vegetarian group and were Muslim by 
religion, while 10 (6.7%) of studied population were 
found to be vegetarian and they were all non-Muslim.  
Out of 150 patients 107 patients (71.3 %) had severe 
vitamin B 12  deficiency while 43 (28.7%) had mild to 
moderate deficiency (Table-I).

In the studied population, most of the patients, i.e. 107 
(71.3%) had severe B12 deficiency .Out of 107 patient, 
most of them (43 patients, 40.18 %) belonged to the 
age group between 40-59 years. 43 patients (28.7 %) 
had mild to moderately low levels. Out of  43 patients 
suffering from mild to moderate disease 21 patients 
(48.8%) also affected the same age group.
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Our study showed that Psychiatric  symptoms were 
found in 46 patients (30.7%) Among them, depression 
was detected in 24 (16%) patients while 19 patients 
(12.7%) showed agitated behavior. Only 3 patients 
(2%) had labile mood. Neurological manifestations 
which were observed included; Memory was impaired 
in 13 (8.7%) of the patients, out of them, 10 patients 
(76.92%) showed mildly low score on Mini mental 
state examination (mild dementia), while 3 patients 
showed no clinical sign of cognitive impairment. 
Dysar thia, along with other cerebellar signs 
(Nystagmus and dysdiadochokinesia)   was present in 
9 patients (6%). 4 patients (2.7%) sought medical 
attention regarding their abnormal gait and their 
neurological examination revealed extensor planter 
responses and hyperreflexia. Cranial nerve 
examination revealed Anosmia in 2 (1.3%) and upper 
motor neuron facial weakness in 1 (0.66%) patients. 
Motor weakness was found in 2 patients (1. 3%), and 
Spasticity in 2 (1.3%) patients. 5 patients (3.3%) had 
sensory complains and were found to have impaired 
pain and touch perception. Proximal muscle weakness 
in one patient while another patient had asymmetric 
muscle weakness and rest of the patients had normal 
muscle power. None of the patient had autonomic 
dysfunction (Fig-1).

In six  neuropsychiatric problems were commonly 
seen in vitamin B 12 deficient people. In these patients 
depression was observed in 16%, agitation 12.7 %, 
memory impairment 8.7%, cerebellar signs and 
dysarthria 6%, sensory symptoms 3.3% and gait 
abnormality and hyperreflexia and extensor planters 
2.7 %.

Radiological examination of Brain was carried out in 29 
patients (19.3%), 18 patients  (62%) of these patients 
showed abnormal radiological findings. Atrophy was 
found in 6(4%), gray matter involvement in 3 (2%), 
white matter involvement in 8 (5.3%), while basal 
ganglia was involved in 1 (0.7%) of the patients (Fig-
2).

Electro diagnostic study (NCV/ EMG) was done in 13 
(8.7%) of the patients, in which peripheral neuropathy 
was recorded in 4 (2.7%), one patient had entrapment 
neuropathy, while it was found to be normal in 8 (5.3%) 
of the patients.  

DISCUSSION
Vitamin B12 deficiency causes diverse neuro-
psychiatric syndromes along with other systemic 
manifestations. None of the manifestations are unique 
to this disease and vitamin B12 deficiency alone is the 
sufficient cause of neuropsychiatric symptoms. There 
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is no age specification and both sexes may be 
involved. In this study female to male ratio of 1.1:1, as 
in Caucasian, Hispanic and Asian populations, there is 
an overall younger age distribution, especially among 

9
women .

Comparatively Indian studies showed a male 
predominance. In our part of the world probably 
female patients seek medical attention only when the 
symptoms get extremely worse. Other western studies 
also showed that about 5-10% of persons over the age 
of 65 years are vitamin b12 deficient which is again not 

10,11
matching with our study .

Interestingly in our study we observed that in the age 
group between 40-59 years of age there is marked rise 
in the number of female patients (43 patients) with 
severe 12 deficiency. This is not observed in other age 
groups and in male patients.

The subtle difference in the number of female patients 
as compared to the male patients may be due to the 
fact that females in our social setups and in our part of 
the world are more nutritionally deprived as compared 
to the males. However considering gender distribution, 
male and female ratio has no marked gross difference 
throughout the world as in our study.

In our study we have found that 140 patients (93.3%) 
belonged to non vegetarians group while 10 patients 
(6.7%) were on vegetarian diet, while the western 
study showed that the deficiency was more frequent in 
pure vegetarians than in non vegetarians. Non 
vegetarians with a meat intake of less than 5 times a 
month had more frequent deficiency than those with 
more frequent meat intake. All the cases described by 

12,13Dastur et al and Jeejeebhoy et al were vegetarians . 

The probable difference in the results of our study as 
compared to the western and fore mentioned Indian 
studies might be due to the fact that most of  our 
studied patients (140 out of 150) were Muslims and 

consuming meat more in comparison to the western 
world and India. However we didn’t collected data of 
the fortified cereal intake.

In our study we have found 24 (16%) of the patients 
had depression and was the leading top most 
presenting manifestation of low serum B12. Most of 
the other conducted studies in this perspective have 
also studied decrease in the Folate levels 

14concomitantly with B12 deficiency . While in our 
study we have studied the association of depression 
with low serum B12 levels only. 

Memory was impaired in 13 (8.7%) of the patients. It 
was the second most common neuropsychiatric 
manifestation studied in our patients .The study of 

15
Healton et al , done in 1991 comprising of 143 
patients, showed that the neuropsychiatric 
manifestations such as recent memory loss with 
reduced attention span and other wise normal 
cognition, depression, hypomania, paranoid 
psychosis with auditory or visual hallucinations 
(megaloblastic madness), violent behaviour, 
personality changes, blunted affect and emotional 
lability were present in 8% of the studied population. 
While in our studied population the chief 
neuropsychiatric manifestations were depression, 
Agitation, labile mood and memory loss. Similarly the 

16
study of Shorvon et al  showed that the cognitive and 
behavioral signs were present in 10 %of his studied 
patients. Hallucinations, paranoid symptoms and 
hypomania were not found in our studied patients.

Most of the cranial nerve examination did not reveal 
any significant abnormality. Anosmia was found in 2 
patients (1.3%) and upper motor neuron facial 
weakness was noted in one (0.66 %) patient, but the 
patient had concomitant sub cortical stroke so the 
exact association between the cranial nerve defect and 
B12 deficiency cannot be established.

Indian study was carried out in 167 patients; 
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neuropathy was detected in 42 cases (25.14%). Half 
17

of these had only sensory neuropathy . As compared 
to this study we have found glove and stocking 
sensory loss in 4 (2.7%) patient, 1 (0.7%) had 
dermatomal loss . Western studies have found more 
frequent neuropathy in B12 deficiency (40%).

In western studies evidence of spinal cord involvement 
was found in 12 (7.2%), and 7 of these had evidence of 
involvement of peripheral nerves, posterior columns 
and pyramidal tracts, While in our study 2 (1.3%) of 
patients had pyramidal symptoms. In the western 
studies, MRI scan showed cerebellar and cerebral 
atrophy and defects in myelination. They have found 
that this atrophy seen on MRI may regress with B12 

18,19
treatment but the developmental delay may persist . 
While in our study atrophy was found in 6(4%), grey 
matter involvement in 3 (2%), white matter 
involvement was found in 8(5.3%), while basal ganglia 
was involved in 1(0.7%) of the patients. Therefore 
early detection of vitamin B12 deficiency may help to 
prevent the developmental deficits associated with 
B12 deficiency.

CONCLUSIONS
It was identified through the study that various 
neuropsychiatry problems (like depression, agitation, 
and memory problems, gait and cerebellar 
involvement) are associated with vitamin B12 
deficiency.

Therefore i t  is  recommended that  when 
neuropsychiatric patient is encountered, the clinician 
should not forget to perform vitamin B 12 level, 
especially with above mentioned problems.
Copyright© 29 Apr, 2013.
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“There are worse crimes than burning books. 

One of them is not reading them.” 

Joseph Brodsky
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