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Lower Levels of Vitamin B12 Among Patients with Viral Warts Compared with
Control Subjects: A Retrospective Study
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Retrospektif Bir Caligma

ABSTRACT

Aim: Viral wart is a common benign infectious dermatosis. It remains unclear why not
everyone exposed to HPV develops warts. It is known that vitamin and mineral deficiencies
can affect impair natural and acquired immunity and lead to a tendency to get more infections.
This study aimed to determine the potential utility of evaluating vitamin B12, folic acid, and
ferritin levels in patients with viral warts.

Material and Methods: In this retrospective study, 70 patients who were diagnosed with viral
warts in the dermatology outpatient clinic of Karabiik University Training and Research
Hospital between January 2018 and December 2019 were included. 70 healthy individuals
matched with viral wart patients in terms of gender and age were included as the control group.
Serum vitamin B12, folic acid, and ferritin levels of both groups were detected and compared
from the hospital automation system.

Results: Vitamin B12 level was detected statistically significantly lower in the viral wart group
as compared to the control group (p=0.046). Although serum ferritin levels were found lower
in the viral wart group, this difference was not statistically significant (p=0.677). No
statistically significant difference was detected between the viral wart and control groups in
terms of folate levels (p=0.879).

Conclusion: In patients with viral warts with low serum vitamin B12 levels, replacement
therapy could be considered. Also, the evaluation of serum ferritin level, an iron storage
parameter in the body, is important in patients with viral warts infection.
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Amag: Viral sigil, yaygim olarak goriilen benign enfeksiydz bir dermatozdur. HPV'ye maruz
kalan herkesin neden sigil gelistirmedigi belirsizligini korumaktadir. Vitamin ve mineral
eksikliklerinin dogal ve kazanilmis bagisikligi zayiflatabilecegi ve daha fazla enfeksiyon
kapma egilimine yol agabilecegi bilinmektedir. Bu ¢alisma, viral sigili olan hastalarda vitamin
B12, folik asit ve ferritin diizeylerinin degerlendirilmesinin potansiyel faydasin
degerlendirmeyi amaglamustir.

Gerec ve Yontemler: Bu geriye doniik calismaya, Ocak 2018 ve Aralik 2019 tarihleri arasinda
Karabiik Universitesi Egitim ve Arastirma Hastanesi dermatoloji polikliniginde viral sigil
tanis1 almis olan 70 hasta dahil edildi. Kontrol grubu olarak cinsiyet ve yas agisindan viral sigil
hastalar1 ile uyumlu olan 70 saglikli birey dahil edildi. Hastane otomasyon sisteminden her iki
grubun serum vitamin B12, folik asit ve ferritin diizeyleri tespit edildi ve karsilastirildi.
Bulgular: Serum vitamin B12 diizeyi, viral sigili olan hasta grubunda kontrol grubuna gore
istatistiksel olarak anlamli derecede daha diisiik tespit edildi (p=0,046). Serum ferritin
diizeyleri viral sigil grubunda daha diisiik bulunmakla birlikte, bu fark istatistiksel olarak
anlaml degildi (p=0,677). Folat seviyeleri agisindan, viral sigil ve kontrol gruplari arasinda
istatistiksel olarak anlamli bir farklilik tespit edilmemistir (p=0,879).

Sonug: Serum vitamin B12 diizeyi disiik viral sigili olan hastalarda vitamin B12 replasman
tedavisi diistiniilebilir. Ayrica viral sigil enfeksiyonu olan hastalarda viicutta demir depolama
parametresi olan serum ferritin diizeyinin degerlendirilmesi 6nemlidir.

Anahtar kelimeler: Sigil; B12 vitamini; folik asit; ferritin; viral sigil.
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INTRODUCTION

Viral wart is benign infectious dermatosis manifested
mainly by hyperkeratotic papules on the skin and mucous
membranes. The causative human papilloma virus (HPV)
often enters the body through areas in the skin where the
epidermis is damaged and forms viral wart lesions.
Complete recovery is expected in months or years based
on the age and immune status of the patient, subtype
of the causative HPV, and the region where the lesion
develops (1). Viral warts are mostly cosmetic disorders,
but they can sometimes be painful or cause secondary
bacterial infection. Viral warts can also negatively impact
the quality of life of patients (2) The treatment of warts
generally includes local destructive methods and, local or
systemic immunotherapy (3).

Vitamin B12 plays an important role in lipid,
carbohydrate, and protein metabolism in the body (4).
Inadequate intake or malabsorption of vitamin B12 could
lead to vitamin B12 deficiency. This deficiency can
cause multi-organic and systemic dysfunctions, especially
in hematological, neurological, and neuropsychiatric
systems (5). Changes in cellular metabolism affect the
functions of cells involved in immunity (6). Vitamin B12
facilitates the production of T-cells, such as cytotoxic
T-cells (7). In the case of vitamin B12 deficiency, B cell
diversity and natural killer (NK) cell activity decrease, and
antibody response is also impaired (7). Vitamin B12 has
immunomodulatory effects, especially on cellular
immunity. Vitamin B12 replacement decreases the
CD+4/CD+8 ratio, and increases NK cell activity, in cases
with vitamin B12 deficiency (8).

Iron is a mineral that has many biological functions in the
body, such as oxygen transport to cells, destruction of
pathogens, regulation of cytokine production and action,
and IFNy production (7,9,10). Iron is important in the
differentiation and proliferation of T cells and helps to
regulate the ratio of T helper cells and cytotoxic T cells (7).
Iron homeostasis is tightly regulated in healthy individuals,
asironis required in the immune response of T-lymphocytes
and antimicrobial mechanisms of macrophages (11,12).
Serum ferritin level is an accessible and important
parameter to evaluate the body's iron storage in the
absence of systemic infection and inflammation (10).
Folate (vitamin B9) is involved in DNA synthesis and
methylation reactions (13,14). Folate maintains or
increases the cytotoxic activity of the NK cell, supports Th
1-mediated immune responses, and provides adequate
antibody response to antigens (7). Cell culture studies
have shown that folate deficiency favors a decrease in
T-lymphocyte proliferation, an increase in CD4+ cells, a
decrease in CD8+ cells, and consequently, a greater
tendency to develop infections (15).

Antimicrobial substances, phagocytes, and NK cells in the
serum constitute the body's natural immunity (7). Vitamins
and trace elements in the body contribute to natural and
acquired immunity; thus, vitamin and mineral deficiencies
lead to weakness in immunity and a greater tendency to be
infected (16). There is limited information in the literature
about the relationship between viral, bacterial, and
parasitic diseases of the skin and vitamin and mineral
deficiencies.

In this study, we aimed to examine vitamin B12, folate,
and ferritin levels in patients with viral warts.
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MATERIAL AND METHODS

This retrospective study was conducted between January
2018 and December 2019 in the department of
dermatology at a tertiary care hospital in Karabiik. The
study was performed in accordance with the principles of
the Declaration of Helsinki and approved by our
Institutional Ethical Committee (2021/609). A total of 70
patients with viral warts were enrolled in this study. All
types of viral warts including common warts, verruca
plana, genital warts, and plantar warts were included in the
study. Cases that have a pregnancy, breastfeeding,
malignancy, active infection, metabolic and endocrine
disorders, liver disease, and also receive any replacement
or drug therapy for vitamin B12, folic acid, and iron were
excluded from the study. The control group consisted of
70 people that applied to the hospital for non-wart reasons,
had similar age and gender characteristics with the patient
group, and met the exclusion criteria. The age and gender
of patients and control group were noted. The serum
vitamin B12, folic acid, and ferritin levels of all patients
were obtained from the hospital automation system. The
min-max values of the laboratory parameters were
considered normal for vitamin B12 (211-911 pg/mL), folic
acid (5-17 ng/mL), and ferritin (22-322 ng/mL),
respectively. Results below the minimum values for all
parameters were considered deficient.

Statistical Analysis

Data analysis was performed using the Statistical Package
for Social Sciences (SPSS) version 21 (SPSS software,
Chicago, IL, USA), and p values less than 0.05 were
considered statistically significant. The normality
distributions of numerical variables were evaluated with
the Kolmogorov-Smirnov test. In the comparison of paired
groups, the Independent samples t-test was used for
normally distributed variables while the Mann-Whitney U
test was used for variables that were not normally
distributed. Gender distribution was analyzed with the
Pearson chi-square test. Normally distributed data were
presented as meanzstandard deviation while non-normally
distributed data were presented as median (interquartile
range) [minimum-maximum], and categorical data were
presented with number and percentage.

RESULTS

The study group included 70 patients (52 females, 18
males), while the control group had 70 patients (46
females, 24 males). There was no significant difference in
terms of gender between the groups (p=0.268). The mean
age of the study group was 28.61+11.73 (range, 14-69)
years, while the mean age of the control group was
30.02+11.23 (range, 15-56) years. There was no significant
difference across the groups (p=0.370). The baseline
demographics of the groups were shown in Table 1.
Serum vitamin B12 level was significantly lower in the
viral wart group compared to the control group
(302.54+91.81 vs 331.49+91.49, p=0.046). While serum
ferritin level was found to be lower in the viral wart group
than in the control group (median 17 vs 20), the difference
was not statistically significant (p=0.677). Also, there was
no significant difference was found between folic acid
levels of the wart group and the control group (p=0.879).
Serum vitamin B12, folic acid, and ferritin levels of patient
and control groups were given in Table 2.
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Table 1. Baseline demographics of the participants

Wart Group  Control Group p
Age, mean+SD 28.61+11.73 30.02+11.23 0370
(min-max) (14-69) (15-56) '
Gender, n (%)
Male 18 (25.7%) 24 (34.3%) 0.268
Female 52 (74.3%) 46 (65.7%) '

Table 2. Serum vitamin B12, folic acid, and ferritin levels
of the wart group and control group

Wart Group

Control group p

Vitamin B12 302.54491.81 3314949149  0.046
Ferritin 17 (25) [3-170] 20 (32.8) [4-200] 0.677
Folic acid 7.5 (3) [5-16] 7(3)[4-19]  0.879

Descriptive statistics were presented as meantstandard deviation or median
(interquartile range) [minimum-maximum]

DISCUSSION

The skin and mucous membranes are the first lines of
defense, covering the outer and inner surfaces of the
body against viruses, bacteria, and all pathogens. These
physical barriers need maintenance for their integrity and
optimal functioning. Micronutrients, including vitamin
B12, iron, and folate, have vital roles in ensuring this
maintenance (7).

In our study, serum vitamin B12 level was found to be
significantly lower in the viral wart group. In their study
including all wart types, Tamer et al. (17) found lower
vitamin B12 levels in the patient group compared to
healthy individuals, similar to the results of our study.
Demir et al. (18) examined vitamin B12, ferritin, and some
blood parameters in patients with genital warts. In their
study, they did not find a relationship between genital
warts and vitamin B12, but they found high levels of
ferritin in patients with genital warts. The differences
between our study and Demir et al. (18) study may be due
to the wart types, age and gender distribution of the
patients included in the study.

Another study again from Turkey investigated the
presence of HPV in the cervical samples of women by a
polymerase chain reaction and demonstrated that vitamin
B12 and folate deficiencies were significantly higher in
HPV (+) cases than in HPV (-) cases (19). In a Brazilian
cohort study, it was shown that dietary intake of vitamin
B12 is associated with a reduced risk of non-oncogenic
HPV persistence in males (20). Similarly, in a study
conducted on 201 female patients with persistent or
intermittent cervical HPV infection, an inverse correlation
was found between serum vitamin B12 values and HPV
persistence (21). There is one more study suggesting lower
vitamin B12 levels may be associated with high-grade
cervical lesions that could be HPV-related (22). Although
the viral subtypes are different in common warts and
genital warts, all findings from these studies suggest that
there may be an association between lower vitamin B12
levels and HPV infections or HPV virulence.

In this study, we found lower serum ferritin levels in
the wviral wart group, though not significant.
Lactoferrin contributes to the body's natural immunity
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and chelates iron and is widely found in body fluids and
specific neutrophil granules of polymorphonuclear
leukocytes (23). It can both prevent the entry of the virus
into the cell and possess antiviral effects in the cell by
being localized in the nuclear region of the cell. Antiviral
effects of lactoferrin have been demonstrated against many
viruses, including human papillomavirus (24). Therefore,
the evaluation of serum ferritin level, an iron storage
parameter in the body, is important in patients with viral
warts infection.

Folate levels were not different between the groups in the
presented study. Tamer et al. (17) also found similar folate
values in the viral wart and control group in their
retrospective case-control study. However, vitamin B12
deficiency leads to a metabolic block in the use of
folate at the cellular level. Therefore the evaluation of
folate levels in individuals with vitamin B12 deficiency
may not be accurate. In the literature, it is
recommended to reevaluate serum metabolites such as
methylmalonic acid, homocysteine, and folate levels after
vitamin B12 replacement therapy in individuals with
vitamin B12 deficiency. Since serum homocysteine level
increases in serum folate and vitamin B12 deficiencies, it
has been reported that if the serum homocysteine level
does not decrease after vitamin B12 replacement
therapy, folate deficiency and replacement should be
considered as well (25).

If the serum vitamin B12 level is <200 pg/mL, it is referred
to as vitamin B12 deficiency. However, levels between
200-400 pg/mL are borderline, and reevaluation with
methylmalonic acid and homocysteine levels is required to
confirm the diagnosis (5). The methylmalonic acid level is
considered more specific in the evaluation of vitamin B12
deficiency due to the high homocysteine level in the case
of folate deficiency (26). When vitamin B12 deficiency is
suspected from laboratory examination, further evaluation
may be required along with the routine laboratory levels of
the patients. Therefore, we think that if the vitamin B12
levels of patients with viral warts are at the borderline
limit, they should be re-evaluated with these additional
tests and the result should be confirmed.

This study has several limitations worth noting, firstly the
retrospective design. It would be better if we could
evaluate the response in viral warts after replacement in
patients with low vitamin B12. Moreover, since serum
folic acid level is affected by low vitamin B12 levels it
would be logical to use rechecked folic acid levels after
vitamin B12 replacement.

There are few studies currently available addressing the
link between vitamin B12 levels and viral warts. In this
study, we found significantly lower vitamin B12 levels in
patients with viral warts compared to controls. Further
studies are needed to confirm our results, and also to reveal
the effect of vitamin B12 replacement in wart patients with
low vitamin B12 levels.

CONCLUSION

Serum vitamin B12 levels should be checked in patients
with viral warts, and replacement therapy could be
considered in patients with low levels. Also, it is important
to evaluate the serum ferritin level, an iron storage
parameter in the body, in patients with viral warts
infection.
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