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Correlation of homocysteine and Vitamin B12 level as a surrogative 
marker for early detection of sensorineural hearing loss in children
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INTRODUCTION

Hearing impairment is the frequent sensory deficit which 
affects newborns, children, adults, and the elderly.[1] The WHO 

has reported in 2015 that worldwide out of 360 million people, 
32 million children are affected.[2] Diagnosis of sensorineural 
hearing loss (SNHL) is based on the reduced hearing acuity 
by auditory testing and WHO classified level of hearing loss, 
moderate-to-severe hearing loss 40–70 dB, and severe to 
profound hearing loss 71–90 dB.[3] There is significant risk for 
delayed speech, language, and subsequently poor academic 
and social development in children having hearing loss.[4-8]

Homocysteine (Hcy) is an amino acid derived from the 
metabolic demethylation of dietary amino acid methionine 
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which is abundant in animal protein.[9] Vitamin B12 is required 
as a cofactor for remethylation of Hcy to methionine.[10] Hence, 
Vitamin B12 deficiency leads to impairment of remethylation, 
so increase quantity of Hcy is exported into the extracellular 
compartment and also in plasma.[11] Therefore, Hcy is a 
sensitive marker of intracellular Vitamin B12 level.[12]

High Hcy with low Vitamin B12 level may be the risk factors 
for cerebral, coronary, and peripheral vascular diseases and 
also affects the blood supply of the cochlea.[13] Therefore, we 
planned to investigate the Hcy and Vitamin B12 level for early 
detection of SNHL in children.

MATERIALS AND METHODS

This study has been carried out in the department of 
physiology along with collaboration of pathology and 
otorhinolaryngology of our institute from November 2017 
to August 2018 after taking approval from Institutional 
Ethics Committee of our institute (No.2096/ Ethics/R.Cell-
17Dated-20/11/2017). This is a cross-sectional descriptive 
study. The diagnosed cases of SNHL, aged 2–12 years of 
children, irrespective of sex were taken from department 
of otorhinolaryngology. Children <2 years or >12 years 
with conductive deafness, discharge, chronic suppurative 
otitis media ,and any other systemic and metabolic 
diseases were not included in this study. Seventy subjects 
were taken and categorized in two groups on the basis of 
severity of hearing loss, first group includes moderate to 
severe hearing loss, and second severe to profound hearing 
loss group. Informed consent was taken by parents for 
biochemical analysis.

Biochemical Analysis

All sterile and aseptic precautions were taken for the blood 
sample collection. Three milliliter venous blood sample was 
collected only once from the vein (preferably antecubital 
vein) in a plain vial. The serum Hcy and Vitamin B12 level 
were estimated by chemiluminescent microparticle (CMIA) 
immunoassay on ARCHITECT iSystem. Biochemical 
analysis has been carried out in the pathology department.

Hcy Estimation

The ARCHITECT Hcy assay is a one-step immunoassay. 
CMIA technology with flexible assay protocols is used for 
quantitative analysis of serum Hcy, referred as Chemiflex 
using Architect iSystem. The normal value of Hcy is 2.2–
13.2 µmol/L.[14]

Estimation of Vitamin B12

The ARCHITECT B12 assay is a two-step assay with an 
automated sample pretreatment. CMIA technology with 
flexible assay protocols was used to estimate serum Vitamin 

B12 level, referred as Chemiflex using Architect iSystem. 
Normal range was 187–883 pg/mL.[15]

Statistical Analysis

The statistical analysis was done using SPSS (Statistical 
Package for the Social Sciences) Version 21.0 statistical 
analysis software. Chi-square test, Student “t” test, and 
bivariate correlation analysis were applied. The ANOVA 
test was applied to compare within group and between group 
variances among the study groups. Analysis of variance of 
different study groups at a particular time interval revealed 
the differences amongst them. The Pearson’s correlation 
analysis was applied to determine the correlation between 
Hcy and Vitamin B12 level. The data were expressed as 
mean±standard deviation (SD) and P<0.05 considered as 
statistically significant value.

RESULTS

Age of subjects ranged from 2 to 10 years with a mean age 
of 4.67 ± 2.15 years. Majority were male (65.7%) and 24 
(34.3%) were female. Half (n = 35; 50%) had moderate-to-
severe hearing loss while remaining half (n = 35; 50%) had 
severe to profound hearing loss. Vitamin B12 level of study 
population ranged from 120 to 396 pg/ml with a mean of 
222.04 ± 79.70 pg/ml. Hcy level of the study population 
ranged from 4.1 to 23.58 µmol/ml with a mean of 12.31 ± 
4.70 µmol/ml [Table 1].

In Table 2, mean Vitamin B12 level w significantly higher 
among those with moderate-to-severe hearing loss (241.06 
± 75.25 pg/ml) as compared to those having severe to 
profound hearing loss (203.03 ± 80.53 pg/ml) (P = 0.045). 
On the other hand, mean Hcy level was significantly higher 
among those having severe to profound hearing loss (13.49 
± 4.60 µmol/ml) as compared to those having moderate-to-
severe hearing loss (11.14 ± 4.57 µmol/ml) (P = 0.035).

Table 1: General profile and clinical characteristics of 
subjects (n=70)

Characteristic Statistic
Mean age±SD (Range) in years 4.67±2.15 (2-10)
Sex

Male 46 (65.7%)
Female 24 (34.3%)

Type of hearing impairment
Moderate to severe 35 (50.0%)
Severe to profound 35 (50.0%)
Mean Vitamin B12 level±SD (Range) (pg/ml) 222.04±79.70 

(120–396)
Mean homocysteine level±SD (Range) 
 (µmol/ml)

12.31±4.70 (4.1–23.58)
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In [Table 3] on evaluating the correlation between Vitamin 
B12 level and Hcy level, a strong inverse significant 
correlation was observed for overall cases (r=−0.691; 
P < 0.001) and strongly significant for moderate-to-severe 
hearing loss group (r=−0.779; P < 0.001). The correlation 
was moderate significant for severe to profound hearing loss 
group (r=−0.572; P < 0.001).

DISCUSSION

In the present study, mean Vitamin B12 level was compared 
between two groups of hearing loss moderate to severe 
hearing loss and severe to profound hearing loss which 
showed that Vitamin B12 level is inversely related to degree 
of severity of hearing impairment and mean Hcy level was 
significantly higher among those having severe to profound 
hearing loss as compared to those having moderate-to-severe 
hearing loss. Increase in serum Hcy level is proportional to 
degree of hearing impairment.

The another study of Taha et al. also showed that median Vit.
B12 level was significantly higher in the control group than in 
the severe to profound and moderate-to-severe SNHL group 
(P < 0.001).[16] Another hypothesis was given by Houston 
et al. that impairment of myelination of neurons may be due to 
Vitamin B12 deficiency in the cochlear nerve; thus, hearing is 
affected.[17] This may be explained by Vitamin .B12 deficiency 
leads to delay development of brain through demyelination, 
inflammation, and simulating an autoimmune process that 
blocks intrinsic factor for Vitamin B12 absorption. Gocer 
et al. also found that correlation analysis between the mean 
level of Hcy and Vitamin B12 level of the hearing impaired 

and control group yielded statistically significant differences. 
They concluded that high Hcy with low Vitamin B12 level may 
be cause for hearing loss.[18] Many changes in microvessel 
flow, permeability, cochlear blood flow, and stria vascularis 
atrophy may be due to elevated Hcy level in hearing loss. 
Increased Hcy and low Vitamin B12 level has been shown to 
be risk factors for cerebral, coronary, and peripheral vascular 
diseases.[13] This may be risk factor for blood supply of 
cochlea, leading to SNHL. Hyperhomocysteinaemia may 
be involved in SNHL. This has been investigated by some 
authors with divergent results.[19]

A study should be conducted with larger sample size from 
different cross-section of society and demographic profile for 
the normal value of Hcy and Vitamin B12 level. Further, larger 
sample is required to conclude on the definite inference on the 
correlation between Hcy and Vitamin B12 level for diagnostic 
marker to diagnose early cases of SNHL in children.

CONCLUSION

In this study, we found that increase Hcy level is inversely 
related with decrease Vitamin B12 level. This affects the 
circulation of cochlea and may be reason of SNHL. Thus, 
increase Hcy level may be used as a predictor for early 
detection of SNHL so that early therapeutic interventions can 
be started to improve the hearing in children.

REFERENCES

1. Karchmer MA, Allen TE. The functional assessment of deaf 
and hard of hearing students. Am Ann Deaf 1999;144:68-77.

2. World Health Organization. Deafness and Hearing Loss. 
Geneva: World Health Organization; 2015. Available from: 
http://www.who.int/mediacentre/factsheets/fs300/en/;2015. 
[Last accessed on 2019 Jun 25].

3. World Health Organization. Report of the Informal Working 
Group on Prevention of Deafness and Hearing Impairment 
Programme Planning. Geneva: World Health Organization; 
1991. p. 18-21.

4. Downs M. Use of financial resources for the hearing-impaired. 
Sem Speech Hear 1997;18:241-5.

5. Mohr PE, Feldman JJ, Dunbar JL, McConkey-Robbins A, 
Niparko JK, Rittenhouse RK, et al. The societal costs of severe 

Table 2: Comparison of general and clinical profile between different types of hearing impairment
Characteristic Moderate to severe 

impairment (n=35)
Severe to profound 
impairment (n=35)

Statistical 
significance

Mean age±SD in years 4.57±2.21 4.77±2.12 “t”=0.386; P=0.700 (NS)
Sex

Male 22 (62.9%) 24 (68.6%) χ2=0.254; P=0.615
Female 13 (37.1%) 11 (31.4%)

Mean Vitamin B12 Level±SD (pg/ml) 241.06±75.25 203.03 ±80.53 “t”=2.041; P=0.045
Mean homocysteine level±SD (Range) (µmol/ml) 11.14±4.57 13.49±4.60 “t”=2.146; P=0.035

Table 3: Correlation between Vitamin B12 and 
homocysteine level

Comparison Correlation Significance
Vitamin B12 versus homocysteine 
(Overall) (n=70)

−0.691 <0.001

Moderate-to-severe hearing loss 
(n=35)

−0.779 <0.001

Severe to profound hearing loss 
(n=35)

−0.572 <0.001



Gupta, et al. Homocysteine and Vitamin B12 level as a surrogative marker sensorineural hearing loss

615	        International	Journal	of	Medical	Science	and	Public	Health 2020 | Vol 9 | Issue 10

to profound hearing loss in the United States. Int J Technol 
Assess Health Care 2000;16:1120-35.

6. Sharma P, Chhangani NP, Meena KR, Jora R, Sharma N, 
Gupta BD. Brainstem evoked response audiometry (BAER) 
in neonates with hyperbilirubinemia. Indian J Pediatr 
2006;73:413-6.

7. Agrawal VK, Misra PK, Kapoor RK, Malik GK. Brainstem 
auditory evoked response in newborns with hyperbilirubinemia. 
Indian Pediatr 1998;226:513-8.

8. Karmer SJ, Vertes DR, Condon M. Auditory brainstem 
responses and clinical follow-up of high-risk infants. Pediatrics 
1989;83:385-92.

9. Ueland PM. Homocysteine species as components of plasma 
redox thiol status. Clin Chem 1995;41:340-2.

10. Monsen AL, Ueland PM. Homocysteine and methylmalonic 
acid in diagnosis and risk assessment from infancy to 
adolescence. Am J Clin Nutr 2003;78:7-21.

11. Martínez-Vega R, Garrido F, Partearroyo T, Cediel R, 
Zeisel SH, Martínez-Álvarez C, et al. Folic acid deficiency 
induces premature hearing loss through mechanisms involving 
cochlear oxidative stress and impairment of homocysteine 
metabolism. FASEB J 2015;29:418-32.

12. Rosenblatt DS, Whitehead VM. Cobalamin and folate 
deficiency: Acquired and hereditary disorders in children. 
Semin Hematol 1999;36:19-34.

13. Allen LH. Vitamin B12 metabolism and status during 
pregnancy, lactation and infancy. In: Nutrient Regulation 
during Pregnancy, Lactation, and Infant Growth. Boston, MA: 
Springer; 1994. p. 173-86.

14. National Committee for Clinical Laboratory Standards. 
Evaluation of Precision Performance of Quantitative 
Measurement Methods; Approved Guideline. NCCLS 
Document EP5-A2. 2nd ed. Wayne, PA: National Committee 
for Clinical Laboratory Standards; 2004.

15. National Committee for Clinical Laboratory Standards. How 
to Define and Determine Reference Intervals in the Clinical 
Laboratory; Approved Guideline. NCCLS Document C28-A2. 
2nd ed. Wayne, PA: National Committee for Clinical Laboratory 
Standards; 2000.

16. Taha MS, Amir M, Mahmoud H, Omran A, Taha HM. Folic 
acid and vitamin-B12 in idiopathic sensorineural hearing loss 
in children. Egypt J Otolaryngol 2014;30:322-6.

17. Houston DK, Johnson MA, Nozza RJ, Gunter EW, Shea KJ, 
Cutler GM, et al. Age-related hearing loss, vitamin B-12, and 
folate in elderly women. Am J Clin Nutr 1999;69:564-71.

18. Gocer C, Genc U, Eryilmaz A, Islam A, Boynuegri S, Bakir F. 
Homocysteine, folate and vitamin B12 concentrations in 
middle aged adults presenting with sensorineural hearing 
impairment. J Int Adv Otol 2009;5:340-4.

19. Berner B, Odum L, Parving A. Age-related hearing impairment 
and B vitamin status. Acta Otolaryngol 2000;120:633-37.

How to cite this article: Gupta S, Tiwari S, Verma V, Ali W, 
Singh S. Correlation of homocysteine and Vitamin B12 level as 
a surrogative marker for early detection of sensorineural hearing 
loss in children. Int J Med Sci Public Health 2020;9(10):612-615.

Source of Support: Nil, Conflicts of Interest: None declared.


