GM1J.2017;6(3):226-32

O RIGINAL
JAA\RTICLE

WWW.gmj.ir

Received 2016-12-26
Revised 2017-02-23
Accepted 2017-03-23

Evaluation of Serum Homocysteine Levels in
Patients with Cutaneous-Oral Lichen Planus and
Psoriasis Patients

Ghasem Rahmatpour Rokni !, Fatemeh Heydari 2, Masoud Golpour '™, Jamshid Yazdani ®, Ali Morad Heidari Gorji'

'Department of Dermatology, Faculty of Medicine, Mazandaran University of Medical sciences, Sari, Iran
*Faculty of Medicine, Mazandaran University of Medical sciences, Sari, Iran
3Department of Statistics and Community Medicine, Faculty of Medicine, Mazandaran University of Medical sciences, Sari, Iran

Abstract

Background: An elevated plasma homocysteine level is suggested to be a risk factor for re-
versible atherosclerotic cardiovascular disease. Psoriasis and lichen planus are two chronic in-
flammatory skin diseases associated with an increased risk of thrombosis and cardiovascular
disease. Materials and Methods: We conducted this descriptive analytical study in 2015 on 30
psoriatic patients and 30 patients with cutaneous-oral lichen planus (selected via a simple ran-
domized method) who were referred to the outpatient department of dermatology at Bouali Sina
training and therapeutic hospital in Sari, Iran. We evaluated the serum homocysteine, vitamin
B12, and folic acid levels in all patients. Data were evaluated using descriptive statistics and an
independent t-test. Logistic regression was used for controlling confounding variables.Results:
Nine (30%) patients in the psoriasis group and 11 (36.66%) in the cutaneous-oral lichen planus
group had abnormally high blood homocysteine level (P = 0.001). Serum vitamin B12 level in
the psoriatic group was significantly higher than in the cutaneous-oral lichen planus group (P =
0.034). Both mean and maximum serum folic acid levels in the psoriatic group were higher than
in the cutaneous-oral lichen planus group, but the difference was not significant (P = 0.296).
As psoriasis and cutaneous-oral lichen planus are chronic inflammatory skin diseases, in these
groups, the serum homocysteine levels were higher than in healthy control subjects, but there
was no significant differences between the two groups. Conclusion: Further studies are rec-
ommended about the course of treatment in patients with psoriasis and lichen planus diseases
before therapeutic intervention.[GMJ.2017;6(3):226-32] DOI: 10.22086/gmj.v0i0.749
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Introduction have demonstrated the relationship between
cardiovascular risk factors and dermatolog-
ic diseases, such as androgenetic alopecia,
lichen planus and acne rosacea [2-5]. It has

also been shown that psoriasis (a chronic

hronic inflammation plays an important
role in the development of cardiovascu-
lar risk factors [1]. In addition, several studies
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inflammatory skin condition) is associated
with lower levels of folate and converse-
ly higher levels of homocysteine, which is
a risk factor for cardiovascular disease [6].
Another study showed that oral lichen planus
(OLP), as a chronic immunologic mucocuta-
neous inflammatory oral mucosal disease, was
associated with deficiencies of hemoglobin
(HDb), iron, folic acid and vitamin B12 as well
as increased blood homocysteine level [7].
Homocysteine is a sulfur-containing amino
acid. It is a metabolite of methionine, another
amino acid that is found in foods and trans-
formed into homocysteine in the bloodstream.
Vitamins B6 (pyridoxine), B12 and folate are
essential cofactors in homocysteine metab-
olism. Being recycled back into methionine
or converted to cysteine in the body are the
two major metabolic pathways that lead to
reduced homocysteine blood levels [8, 9].
There are several factors that may lead to hy-
perhomocysteinemia, such as high methionine
diets, vitamin (vitamin B12 and B6, folic acid)
deficiencies, male gender, increased age, renal
dysfunction and genetic abnormalities [8, 9].
Hyperhomocysteinemia (>15 umol/L) is also
an independent cardiovascular risk factor
that has been associated with atherosclerotic
vascular diseases and ischemic heart attacks
by a number of mechanisms of action, such
as endothelial damage, promoting clot for-
mation, decreasing the flexibility of blood
vessels and reducing blood flow velocity.
Homocysteine also increases levels of asym-
metric dimethylarginine (ADMA), which
is a natural inhibitor of nitric oxide (NO)
synthase, which may increase production
of superoxide. The oxidative reaction be-
tween superoxide and NO generates per-
oxynitrite and reduces NO which lead-
ing to endothelial dysfunction [6, 8, 10].
Several studies revealed an association be-
tween chronic inflammatory skin diseases
and an increased risk of cardiovascular dis-
eases, but unfortunately, no previous stud-
ies in this field have been published in Iran.
So, this study was aimed to evaluate and com-
pare the serum homocysteine, vitamin B12
and folic acid levels in patients with cutane-
ous-oral lichen planus and psoriasis patients.

Materials and Methods

This descriptive analytical study was conduct-
ed in 2015 on 30 psoriatic patients and 30 pa-
tients with cutaneous-oral lichen planus (se-
lected via a simple randomized method) who
were referred to the outpatient department of
dermatology at Bouali Sina Hospital in Sari,
Iran. The sample size was calculated based
on a similar study [20]. Informed consent was
obtained from all participants. Patients with
anemia (Hb levels <14 pm/dl in men and <12
pm/dl in women); those using sulfur, folate or
iron-containing drugs or supplements; those
with a history of special disease (like cancer)
and those who did not wish to voluntarily par-
ticipate in the study were excluded. All partic-
ipants were diagnosed by a dermatologist on
the basis of characteristic clinical features and
laboratory findings. Demographic characteris-
tics such as sex, age and education levels were
recorded. Venous blood samples were drawn
from all participants after 12 hours fasting to
determine serum Hb, vitamin B12, folic acid
and homocysteine concentrations. To obtain
serum, blood samples were centrifuged at
3000 rpm/min for 10 min. Then, serum sam-
ples were stored at -70 °C prior to analysis.
Serum homocysteine levels were evaluated
using a high-performance liquid-chromatog-
raphy-based commercial kit. Vitamin B12 and
folic acid levels were also measured by che-
miluminescence immunoassay microparticle
method.

Ethical Considerations

Ethical approval was obtained from the re-
search ethics committee of the research
deputy of the associated university of med-
ical sciences. All the participants received
oral and written information about the aims
of the study. It was made clear to them that
their participation was voluntary and that all
data would remain confidential. Research
participants could not be personally identi-
fied, and they were assured that participation
would in no way affect their academic results.

Data Analysis
Collected data were analyzed using the
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SPSS software package, version 20. Data
were evaluated using descriptive statistics
(mean, SD). An independent t-test was used
to compare homocysteine levels in the two
groups, and a cutoff of >15.3 mmol for men
and >11.6 mmol for women was considered
as abnormal serum homocysteine levels. Lo-
gistic regression was used for controlling
confounding variables. Results were con-
sidered statistically significant at P < 0.05.

Results

Demographic characteristics, including the
age and sex, of the patients in both the psori-
asis and cutaneous-oral lichen planus groups
are shown in (Table-1). Of the 60 patients, 30

Serum Homocysteine Levels in Patients with Cutaneous-Oral Lichen Planus

patients were in the psoriasis group (8 (26.7%)
men and 22 (73.3) women) and 30 patients (11
(38.7%) men and 19 (61.3%) women) were in
cutaneous-oral lichen planus group. Sex dis-
tribution patterns were similar between the
two groups (P =10.316). In the psoriatic group,
the age ranged from 20 to 72 years (with a
mean of 41.63 + 2.69 years), and in the cuta-
neous-oral lichen planus group, it ranged from
16 to 65 years (with amean of 38 £2.62 years).
There was no significant difference in age dis-
tribution pattern between the two groups (P
= 0.313). However, there was a significant
relationship between increasing age and el-
evated serum homocysteine levels, as blood
homocysteine level increases 4.5% more than
normal with each year of age (P = 0.038).

Table 1. Demographic Characteristics of the Patients in the Psoriatic and Cutaneous-Oral Lichen Planus

Groups
Variables Psoriasis Cutaneous-oral lichen planus  P-value
Age’ 41.63 £2.69 38 £2.62 0.313
Sex™
Female 22 (73.3%) 19 (61.3%) 0.316
Male 8 (26.7%) 11 (38.7%)
Education level™
Literate or diploma 18 (60%) 13 (45.2%) 0.432
Bachelor’s degree 6 (20%) 10 (33.3%)
MSc or PhD 6 (20%) 7 (22.5%)

*Presented as Mean + SD, ** Presented as n(%), MSc: Master of Science

Table 2. Comparison of the Levels of Biochemical Variables in the Psoriatic and Cutaneous-Oral Lichen

Planus Groups

Variables Psoriasis Cutaneous-oral lichen planus  P-value
Hb levels”
Male 14.3+0.177 15.14 + 0.320 0.221
Female 12.7+0.187 12.27 £ 0.453
Homocysteine levels**
Normal 21 (70%) 19 (63.33%) 0.154
>Normal 9 (30%) 11 (36.66%)
Vitamin B12* 418.17 +34.03 320.884 +28.43 0.034
Folic acid” 10.41 £0.59 9.46 +0.61 0.296

* Presented as Mean + SD, ** Presented as n(%)
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As shown in Table-1, patients in both studied
groups were placed in one of three education
groups: low literacy or diploma, bachelor’s de-
gree, and master’s degree or PhD. As a whole,
31 patients (52.2%) were in the low literacy
or diploma group, 16 (26.2%) were bachelor’s
degree and 13 (21.3%) had a master’s degree
or PhD. There was no significant relationship
in level of education between the two groups.
Serum levels of Hb, homocysteine, vita-
min B12, and folic acid were measured in
both groups (Table-2). The mean serum Hb
levels of males and females in both stud-
ied groups were 12.48 um/dl and 14.72 pm/
dl, respectively. As demonstrated in Table-2,
the mean serum Hb levels did not differ be-
tween patients in the psoriatic and cutane-
ous-oral lichen planus groups (P=0.837).
For measuring blood homocysteine level, a
cutoff of 15.3 pmol/l for male patients and
11.6 pmol/l for female patients was con-
sidered. As shown in Table-2, 40 (66.66%)
patients in both groups had a normal blood
homocysteine level and 20 had a high-
er than normal blood homocysteine level.
Themeanbloodhomocysteinelevelinpsoriatic
and cutaneous-oral lichen planus patients was
11.5 pmol/l and 12.72 umol/l, respectively. In
psoriatic patients, the maximum and minimum
blood homocysteine level was 17.02 umol/l
and 6.14 pmol/l, respectively. Also, in cutane-
ous-oral lichen planus patients, the maximum
and minimum blood homocysteine level was
34.47 pmol/l and 6.32 pumol/l, respectively.
The blood homocysteine level in cutane-
ous-oral lichen planus patients (12.72 pmol/l)
was higher than in psoriatic patients (11.5
umol/l), but the difference was not statistical-
ly significant (P = 0.364). However, the blood
homocysteine level in psoriatic and cutane-
ous-oral lichen planus patients was significant-
ly higher than in healthy people (P = 0.001).
The serum vitamin B12 level in the psoriatic
group was significantly higher than in the cuta-
neous-oral lichen planus patients (P = 0.034).
As shown in Table-2, both the mean and
maximum serum folic acid levels in the
psoriatic group were higher than in the cu-
taneous-oral lichen planus group, but the
difference was not significant (P=0.296).

Discussion

Elevated plasma homocysteine levels are
suggested to be a risk factor for reversible
atherosclerotic cardiovascular disease [11].
Hyperhomocysteinaemia is also thought to
be an independent risk factor for atheroscle-
rotic cardiovascular diseases, cardiac attack,
peripheral vascular obstruction and venous
thrombosis [12, 6]. Psoriasis is a chronic in-
flammatory skin disease with an increased
risk of thrombosis and cardiovascular disease.
Several studies demonstrated the relationship
between increasing cardiovascular risk factors
and dermatologic diseases, such as psoriasis,
lichen planus, acne rosacea and androgenet-
ic alopecia [13]. In this study, in which we
aimed to evaluate and compare serum homo-
cysteine levels in patients with cutaneous-oral
lichen planus and psoriasis patients, about
70% of the patients in the psoriasis group
had normal plasma homocysteine levels, and
in 30%, the levels were higher than normal.
However, in the cutaneous-oral lichen pla-
nus group, 63.33% of the patients had normal
plasma homocysteine levels, and hyperhomo-
cysteinaemia was observed in 36.66% of the
patients. However, we found no significant
differences in the mean serum homocysteine
levels between the two groups. In 2015, Chen
et al. performed a study to evaluate the asso-
ciation between the deficiencies of Hb, iron,
vitamin B12, and folic acid and high blood
homocysteine level in patients with OLP [7].
Similarly, their results showed 14.8% of OLP
patients had abnormally high blood homo-
cysteine level, which was significantly high-
er than the healthy control participants [14].
In Saleh et al.’s study, serum homocysteine
levels were also significantly higher in lichen
planus patients than in controls [15]. Addi-
tionally, in Sun et al.’s study, blood homo-
cysteine levels in patients with atrophic glos-
sitis were higher than in healthy people [16].
Higher blood homocysteine levels in psoria-
sis patients compared to healthy people have
been reported by others [17-19]. In contrast,
in Erturan et al.’s study (2014), there was no
significant difference in serum homocysteine
level between psoriasis and chronic plaque
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type patients compared to healthy people [20].
Our result was different from that reported in
Erturan et al.’s study. Nevertheless, our re-
sults demonstrated a significant relationship
between dermatology diseases and increased
serum homocysteine level. With regard to the
evidence indicating an association between
blood homocysteine level and an increased
risk of cardiovascular disease, this finding
shows the importance of considering blood
homocysteine level in dermatologic disorders.
In the present study, although the mean
plasma vitamin B12 level was 418.17 in
psoriasis patients and 320.884 in cutane-
ous-oral lichen planus patients, which was
in the normal range for both groups, the
mean plasma vitamin B12 level in cutane-
ous-oral lichen planus patients was signifi-
cantly less than that of the psoriasis patients.
In a case-control study, Azizi et al. ( 2013)
studied serum levels of vitamin B12 in pa-
tients with lichen planus and reported no
significant difference in the patient group
when compared to the control group [21].
Their finding was similar to the result
of our study. However, Sun et al. (2012)
evaluated the blood vitamin B12 level in 176
atrophic glossitis patients compared with 176
healthy control subjects [16]. They found that
atrophic glossitis patients had a significantly
higher frequency of vitamin B12 deficiency
than healthy control subjects. Also, Brazzelli
et al. (2010) investigated plasma vitamin B12
levels in 98 patients with chronic plaque psori-
asis and 98 healthy controls [17]. They demon-
strated that B12 plasma levels were lower in
psoriatic patients than in controls; lower levels
of vitamin B12 were shown in patients with
hyperhomocysteinaemia compared to patients
with a normal plasma homocysteine level.
We also compared the serum folic acid lev-
el in patients with cutaneous-oral lichen
planus and psoriasis patients. The mean
plasma folic acid level in psoriasis pa-
tients was 10.41 ng/ml, and it was 9.46 ng/
ml in cutaneous-oral lichen planus patients.
Our results showed no significant relation-
ship in mean plasma folic acid level between
the two studied groups. However, Chen et
al. (2015), in a study to assess hematinic
deficiencies and pernicious anemia in oral

mucosal disease patients with macrocyto-
sis, revealed that the serum folic acid lev-
el in patients with macrocytosis was lower
than in normal control participants [14]. In
addition, Sun et al. (2012) reported that the
serum folic acid level was significantly low-
er in 176 atrophic glossitis patients com-
pared to 176 healthy control subjects [16].
Others have also reported lower serum fo-
lic acid levels in chronic psoriasis patients
compared to healthy controls [17, 18].
In the present study, among the psoriatic pa-
tients, the mean blood Hb levels were 12.7
pm/dl in women and 14.3 pm/dl in men, and
among cutaneous-oral lichen planus patients,
the mean blood Hb levels in women and men
were 12.27 um/dl and 15.14 pm/dl, respec-
tively. We found no significant difference in
blood Hb levels between psoriasis patients
and cutaneous-oral lichen planus patients.
Chang et al. (2015) and Sun et al. (2012) re-
ported lower blood Hb levels in patients with
oral mucosal disease compared to healthy
controls [7, 16]. Higher serum folic acid lev-
els in psoriasis patients compared to healthy
controls were also reported by others [18, 17].

Limitations of the Study

The most important limitations of the pres-
ent study were (i) probable errors in the ex-
amination of sample blood, (ii) we don’t
have a control study because the method
of study was analytical and (iii) low sam-
ple size, as this limitation may have direct
and indirect impact on the generalization
of the results. Hence, it is recommended
that future studies be carried out with larg-
er samples, using a case control method and
more details to gain more accurate results.

Conclusion

According to the results of this study, it can
be concluded that in patients with psoriasis
or cutaneous-oral lichen planus as chronic
inflammatory skin diseases, serum homo-
cysteine levels are higher than in healthy
control subjects, but there was no signif-
icant difference between the two groups.
However, the serum vitamin B12 levels are
significantly different. Further studies are
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recommended about the course of treatment
in patients with psoriasis and lichen pla-
nus diseases before therapeutic intervention.

Acknowledgments

This study was derived from the dissertation
of Dr. Fatemeh Heydari (registration number:
1873). The authors offer their especial thanks
to all participants and all staff members in the

Serum Homocysteine Levels in Patients with Cutaneous-Oral Lichen Planus

Rahmatpour Rokni G, et al.

clinical setting as well as the research deputy
of Mazandaran University of Medical Scienc-
es for their funding support.

Conflict of Interests

The authors report that there is no conflict of
interest concerning the materials or methods
used in this study or the findings specified in
this paper.

References

1. Arias-Santiago S, Buendia-Eisman A,
Aneiros-Fernandez J, Giron-Prieto MS,
Gutierrez-Salmeron MT, Mellado VG,
et al. Cardiovascular risk factors in
patients with lichen planus. Am J Med.
2011;124(6):543-8.

2. Sommer DM, Jenisch S, Suchan M,
Christophers E, Weichenthal M. Increased
prevalence of the metabolic syndrome in
patients with moderate to severe psoriasis.
Arch Dermatol Res. 2006;298(7):321-8.

3. Severi G, Sinclair R, Hopper JL, English
DR, McCredie MR, Boyle P, et al.
Androgenetic alopecia in men aged 40-69
years: prevalence and risk factors. BrJ
Dermatol. 2003;149(6):1207-13.

4. Dreiher J, Shapiro J, Cohen AD. Lichen
planus and dyslipidaecmia: a case-control
study. BrJ Dermatol. 2009;161(3):626-9.

5. Duman N, Ersoy Evans S, Atakan N.
Rosacea and cardiovascular risk factors:

a case control study. J Eur Acad Dermatol
Venereol. 2014;28(9):1165-9.

6. McDonald I, Connolly M, Tobin AM. A
review of psoriasis, a known risk factor for
cardiovascular disease and its impact on
folate and homocysteine metabolism. J Nutr
Metab. 2012;2012:965385.

7. ChangJY, Wang YP, Wu YC, Cheng SJ,
Chen HM, Sun A. Hematinic deficiencies
and pernicious anemia in oral mucosal
disease patients with macrocytosis. J Formos
Med Assoc. 2015;114(8):736-41.

8. Lentz SR. Mechanisms of homocysteine-
induced atherothrombosis. J Thromb
Haemost. 2005;3(8):1646-54.

9. Ganguly P, Alam SF. Role of homocysteine
in the development of cardiovascular disease.
Nutr J. 2015;14:6.

10. Graham IM, Daly LE, Refsum HM,
Robinson K, Brattstrom LE, Ueland PM, et
al. Plasma homocysteine as a risk factor for

11.

12.

13.

14.

15.

16.

17.

18.

19.

vascular disease. The European Concerted
Action Project. Jama. 1997;277(22):1775-81.
Erturan I, Kéroglu BK, Adiloglu A, Ceyhan
AM, Akkaya VB, Tamer N, et al. Evaluation
of serum sCD40L and homocysteine levels
with subclinical atherosclerosis indicators

in patients with psoriasis: a pilot study. Int J
Dermatol. 2014;53(4):503-9.

Sharma A, Bialynicki-Birula R, Schwartz
RA, Janniger CK. Lichen planus: an update
and review. Cutis. 2012;90(1):17-23.
Rajendam R. Shafer’s text book of oral
pathology. Elsevier Indian; 2009.

Edwards PC, Kelsch R. Oral lichen planus:
clinical presentation and management. J Can
Dent Assoc. 2002;68(8):494-9.

Chen HM, Wang YP, Chang JY, Wu YC,
Cheng SJ, Sun A. Significant association of
deficiencies of hemoglobin, iron, folic acid,
and vitamin B12 and high homocysteine
level with oral lichen planus. J Formos Med
Assoc. 2015;114(2):124-9.

Saleh N, Samir N, Megahed H, Farid E.
Homocysteine and other cardiovascular risk
factors in patients with lichen planus. J Eur
Acad Dermatol Venereol. 2014;28(11):1507-
13.

Sun A, Lin HP, Wang YP, Chiang CP.
Significant association of deficiency of
hemoglobin, iron and vitamin B12, high
homocysteine level, and gastric parietal cell
antibody positivity with atrophic glossitis. J
Oral Pathol Med. 2012;41(6):500-4.
Brazzelli V, Grasso V, Fornara L, Moggio

E, Gamba G, Villani S, et al. Homocysteine,
vitamin B12 and folic acid levels in psoriatic
patients and correlation with disease
severity. Int J Immunopathol Pharmacol.
2010;23(3):911-6.

Malerba M, Gisondi P, Radaeli A, Sala R,
Calzavara Pinton PG, Girolomoni G. Plasma
homocysteine and folate levels in patients

GMJ.2017;6(3):226-32

231



Rahmatpour Rokni G, et al.

20.

with chronic plaque psoriasis. Br J Dermatol.
2006;155(6):1165-9.

Tobin AM, Hughes R, Hand EB, Leong T,
Graham IM, Kirby B. Homocysteine status
and cardiovascular risk factors in patients
with psoriasis: a case-control study. Clin Exp
Dermatol. 2011;36(1):19-23.

Serum Homocysteine Levels in Patients with Cutaneous-Oral Lichen Planus

21. Azizi, Alavizadeh P, Sadri D, Lesan S.
Evaluation of serum levels of vitamin B12
in patients with lichen planus. Journal of
Isfahan Dental School. 2013;8(7):616-21.

232

GMJ.2017;6(3):226-32
WWW.gmj.ir



