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INTRODUCTION
Vitiligo is an acquired pigmentary disease that 
presents with characteristic depigmented mac-
ules. It is a multifactorial disorder which ulti-
mately leads to destruction of melanocytes.1-5 

Extensive research over many years has put forth 
several hypotheses. Among these, the most rel-
evant are autoimmune, neurohumoral, auto cy-
totoxic and oxidative stress.1-5 None of the pro-
posed hypotheses definitely explain the different 

vitiligo phenotypes. The current consensus fa-
vours the autoimmune nature of vitiligo.5

There are many comorbidities and associations 
with vitiligo.6 The association of vitiligo and 
pernicious anemia was documented much ear-
lier as a part of autoimmune hypothesis, which 
showed low levels of folic acid and vitamin B12 
in vitiligo patients.7 It was later established that 
folate and vitamin B12 deficiency led to increase 
in serum homocysteine levels.8-10 Homocysteine 
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ABSTRACT
Background: Vitiligo is an acquired depigmenting disorder of multifactorial etiopathogenesis. MTHFR gene polymorphisms, 
altered homocysteine levels and vitamin B12 deficiency was found to be associated with vitiligo in several studies.
Aims and Objectives: The study was conducted to ascertain the MTHFR gene polymorphisms and to evaluate vitamin B12 
and homocysteine levels in association with clinical profile of vitiligo patients.
Methods: Vitamin B12 levels were estimated in all of 40 patients and 40 controls using electro chemiluminescence 
immunoassay. Similarly, serum homocysteine levels were estimated by ELISA. MTHFR gene polymorphisms were studied 
by AS-PCR technique.
Results: In our study, serum vitamin B12 levels were found in the range from 105.6 pg/ml to 559 pg/ml in vitiligo patients 
(mean-232.20 pg/ml) and 167.8 pg/ml to 901.0 pg/ml in controls  (mean- 492.94 pg/ml) with statistical significance as 
p-value<0.001. Serum homocysteine levels were in the range of 6.4 mmol/l to 23.4 mmol/l in vitiligo cases (mean 14.24 
mmol/l) while the levels varied from 4.2 mmol/l to 20.4 mmol/l (mean-10.28 mmol/l) in controls with p value <0.001 and 
statistically significant. The AC genotype of rs1801131was more in cases than controls. The odds ratio for AC genotype was 
1.8. However, there was no significant correlation between serum homocysteine level and MTHFR gene polymorphism. 
There was a significant increase in serum homocysteine levels which paralleled the decrease in serum vitamin B12 levels.
Conclusion: In this study we have concluded that there is an increase in serum homocysteine levels in vitiligo patients, 
which may be due to decrease in serum vitamin B12 levels rather than MTHFR gene polymorphism. Though MTHFR gene 
polymorphism was higher in cases than controls it did not correlate with serum homocysteine levels.
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mediates melanocyte destruction.8,9 Methylene-
tetrahydrofolate is an enzyme affecting serum 
homocysteine and methionine metabolisms. In 
case of genetic polymorphisms MTHFR enzyme 
activity decreases and failure to synthesize me-
thionine from homocysteine causes homocyste-
ine levels to increase in circulation which ad-
versely affects melanocytes.10-16 This study was 
conducted to gain further insight into the effects 
of the above-mentioned factors in the etiopatho-
genesis of vitiligo.

MATERIALS AND METHODS
Aims and Objectives: To study the correlation 
between MTHFR gene polymorphism, serum 
homocysteine and serum vitamin B12 in vitiligo 
patients.
Study design: The study was conducted during 
a period of one and half years extending from 
November 2015 to December 2017 at Maulana 
Azad Medical College and associated Lok Nayak 
Hospital, Delhi, India. After approval from the 
ethical committee of the institution, the patients 
and controls were selected. Each subject signed 
an informed consent before being included in the 
study.
A sample size of 80 was taken which included 40 
cases and 40 controls. Inclusion criteria: Patients 
clinically diagnosed with vitiligo of age equal to 
or more than 18 years.
Exclusion criteria: Patients with diseases in-
creasing homocysteine levels such as Hyperten-
sion, Diabetes mellitus, cardiovascular disease, 
kidney failure, deep vein thrombosis, Behcet’s 
disease, psoriasis, and pregnant and lactating 
women.

Methodology: A detailed history was taken and 
recorded. Vitiligo disease activity score (VIDA) 
was used to assess the disease activity.15 The dis-
ease extent was assessed by VASI score, to de-
fine the extent of the disease.16 After an informed 
consent, 5ml of blood was withdrawn, which 
was used to estimate serum vitamin B12 level 
(electro chemiluminescence immunoassay) and 
serum homocysteine level (ELISA). To assess 
the polymorphism of the MTHFR gene, DNA 
extraction from erythrocytes was done by using 
GeneAid DNA extraction kit. The primers for 
MTHFR gene rs 1801131 polymorphism were 
designed using software. MTHFR gene poly-
morphisms were studied by AS-PCR technique. 
Statistical analysis of the results: Statistical soft-
ware IBM PASW (version 22.0) was used for the 
entire data analysis.

RESULTS
Mean age of the patients in our study was 30.63 
± 11.38 years and mean duration of the disease 
was 12.2 ± 9.1 years. The male: female ratio was 
1:1. The disease progressed rapidly in 6 cases 
(15%) while the progression was gradual in 34 
cases (85%). History of koebnerization was pres-
ent in 16 cases (40%). A positive family history 
of vitiligo was found in 20 (50%) of our cases.
Serum vitamin B12 levels were in range from 
105.6 pg/ml to 559 pg/ml with mean value of 
232.20 pg/ml ± 111.67 pg/ml in vitiligo cases 
which was significantly lower than controls 
(492.94 pg/ml ± 235.74 pg/ml). Normal vita-
min B12 ranged from 211 pg/ml to 946 pg/ml as 
mentioned by the kit. The vitamin B12 level was 
decreased in 26 (65%) vitiligo cases, while only 
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7 (17.5%) among controls had decreased value. 
(Fig. 1)

Normal homocysteine levels mentioned as per 
kit was 5 to15 μmol/L. Serum homocysteine 
levels ranged from 6.4 μmol/L - 23.4 μmol/L in 
vitiligo cases with a mean value of 14.24 ±4.82 
μmol/L, which was significantly higher than 
controls (10.28±4.29 μmol/L). Out of 40 cases 
of vitiligo, 23(57.5%) cases had increased se-
rum homocysteine levels, 17(42.5%) cases were 
within normal range and none had decreased 
levels, whereas in control group serum homo-
cysteine level was normal in 30(75%) controls, 
increased in 9(22.5%) and decreased in 1(2.5%) 
subject. (Fig. 2)

Krishna Deb Barman et, al.

Fig. 1 Distribution of vitamin B12 among cases and controls

Fig. 2 Distribution of serum homocysteine levels

Fig. 3 Distribution of AA, AC and CC genotype

There was a parallel increase in serum homocys-
teine level with decrease in serum vitamin B12 
level as there was significant negative correla-
tion between serum vitamin B12 and serum ho-
mocysteine levels (p value<0.05).
The gene polymorphism AA, A>C, CC were 
found in 5, 23 and 12 cases out of 40 cases re-
spectively. The same gene polymorphisms in 
controls were seen in 18, 9 and 3 respectively. 
Overall, rs1801131 gene polymorphism was sta-
tistically significant between cases and controls 
(p-value <0.001). It was found that rs1801131 
A>C allele polymorphism was more in cases 
than controls, however there was no statistically 
significant difference of AA or CC allele between 
cases and controls. The odds ratio for A>C allele 
was 1.8 , which suggested that there is 1.8 times 
risk of developing the disease with A>C allele 
polymorphism. (Fig. 3)

MTHFR gene polymorphism AA, A>C, CC al-
lele did not correlate significantly with serum 
homocysteine levels (p<0.323). This meant that 
there was no parallel increase in serum homocys-
teine levels with polymorphism.
There was a positive significant correlation be-
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tween VASI and higher serum homocysteine 
levels and a negative correlation between serum 
vitamin B12 and VASI. The correlation of VASI 
with duration of the disease was non-significant, 
as p-value was 0.714 (Table 1).

Table 1 Correlation of VASI with clinical and 
biochemical profile

  VASI HCY
VIT. 
B12

Dura-
tion

Age 
of 

Onset

VASI

1  .763** -.355* -0.06 .320*

p-
value

0 0.025 0.714 0.044

N 40 40(S) 40(S) 40(NS) 40(S)

S-Significant, NS- Non significant

Pe
ar

so
n

C
or

re
la

tio
n

A comparison among the different types of vit-
iligo in our 40 cases was done. Vitiligo vul-
garis was most common as there were 25 cases 
(62.5%) followed by 6 cases of the acrofacial 
type (15%) and 5 cases (12.5%) of focal type. 
There were 2 cases of each segmental and mu-
cosal type (5%). Serum homocysteine levels 
were significantly higher in patients with vitili-
go vulgaris as compared to other clinical types 
(p<0.001). There was no statistically significant 
relation between serum vitamin B12 and type of 
vitiligo (p<0.812). Though, vitamin B12 was de-
creased in vitiligo cases having vitiligo vulgaris. 
Vegetarians constituted 17(42.5%) of cases while 
non-vegetarians were 23(57.5%). No statistically 
significant correlation was found between serum 
homocysteine and vitamin B12 with dietary hab-
its.

DISCUSSION
Ours was a hospital based case control study 
comparing the serum levels of homocysteine, vi-
tamin B12 and MTHFR gene polymorphism in 
vitiligo patients with the extent and activity of 
the disease.
We found that serum homocysteine levels were 
significantly increased in vitiligo patients com-
pared to controls. This finding was in concor-
dance with several other studies conducted in 
India as well as other countries.11-18 It was also 
found that serum vitamin B12 levels were less 
than normal range in vitiligo cases in our study. 
However, no significant correlation in serum vi-
tamin B12 levels and serum homocysteine levels 
between the case and control group was found by 
El-Dawela et al, Balci et al, Yasaret al and Kim 
et al, and the same findings were attributed to 
regional and ethnic factors.19,20,21,22

Homocysteine levels are determined by serum 
levels of vitamin B12, folic acid and MTHFR 
gene. Vitamin B12/folate deficiencies or MTH-
FR gene polymorphism causes elevation of se-
rum homocysteine levels.8-11,21 Homocysteine has 
been identified as a circulatory marker of oxida-
tive stress and is a risk factor for vitiligo.8 Ho-
mocysteine induces cell apoptosis via activating 
ROS and PERK-elF 2alpha-CHOP pathway.10 
Homocysteine also increases the level of IL-6 
and activates NF-KB which results in melano-
cyte destruction.9,23

MTHFR gene polymorphism has been attributed 
in various studies to affect the level of serum 
homocysteine.10,11,27 The most common poly-
morphism observed was C677T (rs1801133).23 
MTHFR 1298 A>C polymorphism is found to be 
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associated with autoimmune vitiligo.8,25 MTHFR 
A1298C (rs1801131) has been identified as the 
second most frequent mutation seen on the same 
gene. In this, cytosine (C) substitutes adenine (A) 
on nucleotide.27 There was a significant decrease 
in MTHFR activity in homozygous CC individu-
als compared to heterozygous (AC) and regular 
(AA) ones in study by Ozkul et al.28 In our study 
it was found that rs1801131 AC allele polymor-
phism was more in vitiligo cases than in controls. 
Overall, rs1801131 gene polymorphism was sta-
tistically significant between controls and cases. 
The odds ratio for AC allele was 1.8, which sug-
gested that there is 1.8 times risk of developing 
the disease with AC allele polymorphism. Our 
finding was in concordance with Yasar et al 
whose study among the Turkish population re-
ported that the heterozygote (AC) genotype was 
significantly higher in vitiligo patients than in 
controls.19 J-X Chen et al investigated the asso-
ciations of the single-nucleotide polymorphisms 
rs1801133 and rs18011131 in the MTHFR gene 
with the risk of vitiligo in the Han Chinese popu-
lation and demonstrated that rs1801133 is associ-
ated with a significantly reduced risk of vitiligo, 
and the T allele of rs1801133 acts as a protective 
allele.10 They found no statistical relationship be-
tween rs1801131 and vitiligo risk. 
MTHFR gene polymorphism AA , A>C, CC al-
lele were not correlated significantly with serum 
homocysteine levels as per our findings. This 
means that there is no parallel increase in serum 
homocysteine levels with polymorphism. Yasar 
et al also reported similar findings.21

Hamidi et al in their study in Iranian population 
found that C/T+T/T and T/T genotypes of the 

MTHFR C677T variant were associated with vit-
iligo onset.24 T/T genotype reduces the function 
of the MTHFR enzyme by 60% which predis-
poses homozygous T/T individuals to elevated 
homocysteine levels.24,25,26

Correlation of serum levels of vitamin B12 and 
homocysteine with epidemiological and clini-
cal profile and biochemical parameters of study 
groups:
In our study there was positive significant cor-
relation between VASI and serum homocyste-
ine levels, which denotes that as VASI score in-
creases, there is increase in serum homocysteine 
levels. There is also a negative significant cor-
relation between serum vitamin B12 and VASI 
score, which implies that as VASI score increases 
there is parallel decrease of serum vitamin B12 
levels. In concordance with the present study 
Silverberg et al, El-Dawela et al and Jadeja et 
al reported a statistically significant association 
between serum homocysteine levels and extent 
of disease, but not between folate or vitamin 
B12 levels and the extent of vitiligo.8,19,25 More-
over, Silverberg et al strongly recommended the 
inclusion of homocysteine as a severity marker 
on initial examination for vitiligo patients.8 Ha-
sibuan et al in their study in Indonesia and Zaki 
et al in their study in Egypt did not find any sig-
nificant relation between serum homocysteine 
level and VASI score.29 Chronicity of vitiligo 
is caused by an uninterrupted ongoing melano-
cytic injury, either because of the natural course 
of disease or lack of treatment, which results in 
extensive depigmentation (greater VASI score). 
Since chronicity of disease is associated with 
a long standing insult to melanocytes, both se-
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rum homocysteine levels, and VASI scores were 
found to be significantly raised in patients with 
long standing disease. Shaker et al and Balci et al 
could not detect any correlation of either homo-
cysteine, folic acid, or vitamin B12 levels with 
the extent of vitiligo.15,20 

In our study serum homocysteine levels were sig-
nificantly higher in patients with vitiligo vulgaris 
as compared to other clinical types of vitiligo. 
However, there was no association of vitamin 
B12 levels with the type of vitiligo. Most of the 
studies have not commented upon such associa-
tion, but Kim et al have reported of not finding 
any correlation between folic acid and vitamin 
B12 levels with the type of vitiligo.22

No significant association between serum homo-
cysteine level or vitamin B12 level and dietary 
habits of the patients were observed in our study. 
This is in accordance with previous studies.30 
Dietary habit may influence homocysteine level 
because vitamin B12 is mainly present in animal 
proteins. One of the reasons for almost similar 
homocysteine or vitamin B12 levels in all the 
groups in the present study could be the low fre-
quency of intake of meat by our study subjects.
It has been established that subtle changes sug-
gestive of a functional intracellular deficiency of 
vitamin B12 and folic acid occur in many adult 
patients in the presence of minimal biochemi-
cal changes.20,22,31 In this respect, serum vitamin 
concentrations have relatively poor sensitivity 
and specificity in detecting subjects with subtle 
changes suggestive of vitamin deficiency.21 The 
metabolites involved in enzymatic reactions de-
pendent on vitamin B12, folate, vitamin B6 and 
MTHFR levels have been found to be sensitive 

estimates of both functional and intracellular de-
ficiencies of these vitamins. Homocysteine espe-
cially is widely regarded as a reliable indicator 
for this purpose.19 Vitamin B12 can also be re-
garded as a reliable indicator as there was signif-
icant correlation with increase in homocysteine 
levels and higher VASI score with decrease in 
serum vitamin B12 levels.
Therapeutic implications of this observation 
would require further prospective randomized 
control studies with vitamin B12, and folic acid 
supplementation in generalized and universal 
vitiligo. 

CONCLUSION
Hence, in this study we would conclude that there 
is an increase in serum homocysteine levels in 
vitiligo patients, which may be due to decrease 
in serum vitamin B12 levels rather than MTHFR 
gene polymorphism. Though the MTHFR gene 
polymorphism was significantly higher in cases 
than in controls it did not correlate with serum 
homocysteine levels. Increase in serum homocys-
teine levels cause increase in toxic metabolites 
and inhibition of tyrosinase which lead to loss 
of melanocytes. Further studies involving larger 
sample sizes are recommended to evaluate serum 
homocysteine, serum vitamin B12 and MTHFR 
gene polymorphism in vitiligo. It was concluded 
that the study population was deficient in vita-
min B12. Supplementation of vitamin B12 may 
be helpful to decrease the effect of homocysteine 
on melanocytes.
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