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A B S T R A C T

Aims and Objectives: To estimate serum vitamin B12 levels in  in type 1 diabetes and to evaluate the influence of duration of 
diabetes, diabetic control, and age on B 12 levels. Importance of Study: Vitamin B12 deficiency is known to be associated with 
autoimmune disorders. However, currently there is very limited and controversial data regarding the prevalence of B12 deficiency 
in type 1 diabetes in South Indian population. If our study demonstrates the presence of low serum B12 levels in type1 diabetes in 
our population, a recommendation for regular screening and supplementation of vitamin B12 could be considered in these patients.  
Materials and Methods: This was a cross- sectional study. Ninety type 1 diabetic patients (44 males and 46 females) were randomly 
selected based on inclusion/ exclusion criteria from the diabetes registry at Bangalore Diabetes Centre. Serum vitamin B12 level and 
parameters for diabetic controls were estimated using fully automated methods. All statistical analysis was carried out using SPSS 
version 16. Results: The study showed that 45.5% of the diabetics had low B12 using the manufacturer’s cut – off of 180 pg/mL and 
54% had low B12 using the published cut – off of 148 pmol/l (200pg/mL). There was no significant difference in B12 levels between 
males and females (mean difference = - 14.3: P > 0.05). The study did not demonstrate any significant correlation between vitamin B12 
levels and age, duration of diabetes, and diabetes control (the r values being - 0.18, - 0.11, and - 0.08 respectively and the P-value > 
0.05). Conclusion: Results of our study shows the presence of low serum B12 levels in type 1 diabetics. These findings merits further 
research on a larger population to investigate into the cause of deficiency and the benefit of B12 supplementation in these patients.
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inTroduCTion 

Type 1 diabetes mellitus (IDDM) results from autoimmune 
destruction of  insulin producing beta cells and is 
characterized by the presence of  insulitis and beta cell 
auto antibodies. It is associated with other autoimmune 
endocrine disorders and auto antibodies leading to the 

development of  autoimmune polyglandular syndrome.[1] 
Autoimmune gastritis and pernicious anemia are common 
autoimmune disorders, being present in up to 2% of  the 
general population. In patients with type 1 diabetes, the 
prevalence is increased up to 3 to 5 fold.[2-4] Presence of  
parietal cell antibodies (PCA) and antibodies to intrinsic 
factor have been demonstrated in these patients.[5,6] 

These factors could contribute to the occurrence of  B12 
deficiency in these patients. In addition, the dietary habits 
which vary from one population to another could also 
contribute to the deficiency. Association of  vitamin B12 
deficiency in type 1 diabetic patients has been demonstrated 
in previous studies.[7,8] However, there is insufficient data 
regarding prevalence of  vitamin B12 deficiency in the 
South Indian population. Hence this study was undertaken 
to evaluate serum B12 levels in type 1 diabetics in South 

Corresponding Author: Dr. Jaya Kumari S., Department of Biochemistry, St John’s Medical College and Hospital, Bangalore, India.  
E-mail: jaya_kripal@yahoo.com



Indian Journal of Endocrinology and Metabolism / 2012 / Vol 16 / Supplement 1S80

Indian population attending a tertiary care hospital. If  the 
study shows a considerable proportion of  type 1 diabetics 
with low vitamin B12 levels in this population, then it 
would be worthwhile to consider regular screening and 
supplementation of  vitamin B12.

MaTerials and MeThods

This was a cross-sectional study of  90 type 1 diabetic patients 
attending the outpatient endocrinology department of  St 
John’s Medical College Hospital and Bangalore Diabetes 
Centre. The patients were selected by random sampling 
from the Bangalore Diabetes Registry of  Type 1 diabetics 
using random number table. Patients who were strict 
vegetarians, with history of  malabsorption syndromes, 
previous gastrectomy, patients on metformin therapy and 
drugs known to interfere with vitamin B12 absorption, such 
as phenytoin, dihydrofolate reductase inhibitors, etc. were 
excluded from the study. The sample size of  90 ensured 
a power of  80 and true population prevalence estimate 
between 25 and 35% with a precision of  5.0%. Vitamin 
B12 was estimated in those samples which were received 
by the laboratory for estimation of  diabetic profile. All 
parameters including blood glucose were estimated by fully 
automated methods on Siemens Dimension series. Vitamin 
B12 was estimated by fully automated chemiluminiscence 
system, Access 2 from Beckman and Coulter, USA. The 
analytical sensitivity of  the assay was 50pg/mL, with an 
analytical measurement range of  50-1500 pg/ml and a total 
assay imprecision of  12 % across the measurement range 

The study was conducted after obtaining the institutional 
ethical committee clearance.

Operational definitions
• Type 1 diabetes was diagnosed based on history,  

clinical evaluation and laboratory findings. The 
American Diabetes Association criteria were used for 
the diagnosis.[9]

• Vitamin B12 levels were evaluated based on the 
manufacturer’s recommendations as follows: normal 
range: 180 - 914 pg/mL (133 - 675 pmol/L), 
indeterminate range: 145 -180 pg/mL (107 - 133 
pmol/L) and deficient range: < 145 pg/mL (107 
pmol/L). 

Vitamin B12 levels were also evaluated based on a published 
meta-analysis report which considers a value less than 148 
pmol/L (200 pg/mL) as deficient.[10]

Internal validity
The parameters were calibrated using calibrators with 
traceability to certified reference materials. Internal quality 

control samples from Bio-Rad, USA, were run to monitor 
the precision and accuracy of  the assay.

Statistical analysis
Data were expressed using descriptive statistics such as 
mean and SD for continuous variables and number and 
percentage for categorical variables. A one- sample t-test 
was carried out for the quantitative estimation of  B12. 
Comparison between the groups was carried out by analysis 
of  variance (ANOVA). Pearson’s correlation coefficient 
was used to analyze the correlation between variables. A 
P value <0.05 was considered statistically significant. All 
statistical analyses were carried out using SPSS version 15.

resulTs

Table 1 shows the characteristics of  the study population. 
A total of  90 patients were included in the study. There 
was nearly equal representation of  males and females in 
the study. The average age of  patients was 17.6 years, 
while the average duration of  diabetes was 6.48 years. The 
mean fasting blood sugar (FBS) was 188.06 mg/dL, while 
the post-prandial blood sugar (PPBS) was 227.33mg/dL 
and the glycated hemoglobin (HbA1c) was 10.13%. Using 
the manufacturer’s cut- off, the prevalence of  low serum 
vitamin B12 was found to be 45.50% with 95% confidence 
interval (CI) of  17.07 and 58.04% and a P- value of  <0.05. 
Out of  this, 28.5% had values in the deficient range while 
17% were in the indeterminate range. The remaining 
55.5% had values within the normal range. However when 
serum B12 levels were analyzed based on the published 
cut- off  of  148 pmol/L (200 pg/mL), 54% had low values.  
Table 2 shows the comparison of  vitamin B12 levels in 

Table 1: Characteristics of the study population
Characteristics No. of 

subjects
Mean ± SD Range

Total number of subjects 90
Male: female 44:46
Duration of diabetes (years) 84 6.48+3.83 0.08-17
Age (years) 90 17.6 ± 4.96 3-28
FBS (mg/dL) 82 188.06 ± 67.5 46-403
PPBS (mg/dL) 82 227.33 ± 69.03 48-410
HbA1c (%) 59 10.13 ± 1.88 6.0-14.10

Table 2: Comparison of vitamin B12 levels in the males 
and females
Gender Mean B12 

in pg/mL
SD SE of  

mean
Range

Total (N=90) 230.9 112.5 14.422 84-580
Males (N=44) 223.34 106.67 16.6 96-580
Females (N=46) 237.36 116.47 17.5 84-555

P- value > 0.05

Koshy, et al.: Vitamin B12 and type 1 diabetes



Indian Journal of Endocrinology and Metabolism / 2012 / Vol 16 / Supplement 1 S81

males and females. There was no significant difference in 
B12 deficiency between males (mean B12 = 223.34pg/mL, 
SD = 106.67) and females (mean = 237.36pg/mL, SD = 
116.47). Table 3 shows the correlation between vitamin 
B12 levels and age, duration of  diabetes and diabetic 
control. There was also no correlation between B12 and the 
duration of  diabetes (r = - 0.11), diabetic control (r values 
for FBS, PPBS, and HbA1c were 0.02, - 0.08 and - 0.21, 
respectively) or age (r = - 0.18).

disCussion

Type 1 diabetes is frequently treated by primary care 
physicians who must be able to manage both the disease 
and its multiple co- morbidities. Vitamin B12 deficiency is a 
potential co- morbidity that is often overlooked, despite the 
fact that many diabetic patients are at risk for this specific 
disorder. For example, many diabetic patients are treated 
with metformin, a medication that lowers serum vitamin 
B12 levels and is associated with vitamin B12 deficiency.[11-14] 
In addition, symptoms of  B12 deficiency occur late. 
B12 deficiency induced nerve damage may be confused 
with or may contribute to diabetic peripheral neuropathy. 
Identifying the correct etiology of  neuropathy is crucial 
because simple vitamin B12 replacement may reverse 
the neurologic symptoms inappropriately attributed to 

hyperglycemia.[15] Studies on the western population have 
demonstrated the presence of  vitamin B12 deficiency.[7-9] 

in type 1 diabetes. There are limited studies on the B12 
levels in type 1 diabetics in the South Indian population. 
Therefore, defining the prevalence of  low serum B12 
levels in the diabetic population may help determine 
whether primary care physicians should consider screening 
for vitamin B12 levels in diabetic patients and carry out 
further evaluation with other metabolic markers such as 
methylmalonic acid (MMA) and holotranscobalamin. 

Our study showed that the prevalence of  low serum B12 in 
type 1 diabetics was dependent on the cut - off  used: 45.50% 
using laboratory cut- off  value and 54% using published 
cut- off  of  148pmol/L. The difference in the prevalence of  
low B12 levels due to different cut- off  values used has been 

reported in many studies in the past.[10] In addition, the lack 
of  a gold standard complicates the diagnostic evaluations. 
Since serum B12 assays and other biomarkers such as 
MMA and holotranscobalamin lack sufficient sensitivity 
and specificity when used alone, a combination of  markers 
along with clinical evaluation is preferred to define the 
prevalence of  cobalamin deficiency. However markers 
such as MMA are expensive and not readily available in all 
laboratories. Hence serum cobalamin estimation continues 
to be used to assess the cobalamin status.[10] The mean B12 
value obtained in our study was very low (230pg/mL), 
however, consistent with other reports, the deficiency was 
similar in males and females.[7,8,15,16] Gender bias was ruled 
out since there was equal representation of  males and 
females in the study. Correlation analysis did not show any 
correlation between B12 and age, duration of  diabetes, or 
diabetic control. 

Vitamin B12 deficiency is estimated to affect 10 -15% of  
people over the age of  60, and the laboratory diagnosis is 
usually based on low serum vitamin B12 levels or elevated 
serum MMA and homocysteine.[17] The average age of  
our patients was 17 years, and therefore age cannot be 
considered as a risk factor in our study. Thus, it appears 
that factors other than age, duration of  diabetes, and 
diabetic control may play a role in B12 deficiency. Since 
our patients were not on metformin, the observed B12 
deficiency cannot be attributed to the drugs. The sample 
consisted of  patients from various regions of  Karnataka 
registered with the Bangalore Diabetes Registry, who 
followed different dietary habits. A detailed dietary history 
was not available and hence the role of  dietary deficiency 
needs to be addressed. Since the study did not evaluate 
the presence of  PCA, the role of  autoimmune antibodies 
cannot be ruled out.

Limitations of the study
Comparison with a control population was not carried out 
and the cross- sectional nature of  our study limits us to 
describing a single population. Since it is a preliminary study, 
other markers such as MMA and holotranscobalamin were 
not evaluated. The assay results were not correlated with 
the signs and symptoms and so the clinical significance of  
low B12 levels in our patient group is unknown. 

ConClusion

Our study demonstrated the presence of  low serum B12 
levels in type 1 diabetics. These findings merit further 
research on a larger population using additional markers to 
investigate into the cause of  deficiency, the factors involved, 
and benefit of  B12 supplementation in these patients.

Table 3: Correlation of vitamin B12 levels with different 
variables
Variables N Pearson's 

correlation
P value

Age and B12 90 - 0.18 0.07
Duration and B12 84 - 0.11 0.30
FBS and B12 82  0.02 0.827
PPBS and B12 83 - 0.08 0.47
Glycated Hb and B12 59 - 0.21 0.116
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