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Background:

Oral isotretinoin treatment might influence the levels of vitamin B, and folic acid.

Aims and Objectives:

The aim of this study is to compare vitamin B, and folic acid levels in patients with moderate and severe
acne vulgaris with those of the healthy control group and to investigate the effect of isotretinoin treatment
on these vitamins.

Materials and Methods:

Patients who completed 6 months of isotretinoin therapy for moderate and severe forms of acne vulgaris
and a control group consisting of healthy individuals between February 2011 and March 2012 were
included in the study. Before isotretinoin therapy and at 6.- months of the therapy, serum vitamin B;; and
folic acid levels were measured. In the healthy control group, vitamin B,, and folic acid levels were
assessed only once.

Results:

In total, 120 patients with moderate and severe acne vulgaris who completed 6 months isotretinoin therapy
and 100 healthy individuals who constituted the control group were included in the study. Pre-treatment
vitamin By, values of the patient group were found to be statistically significantly higher (P = 0.002), but
any statistically significant difference was not detected in folic acid measurements (P = 0.566). A
statistically significant decrease was detected in post-treatment vitamin B, and folic acid levels (P < 0.05).

Conclusion:

Vitamin Byy/folic acid treatment should be given under medical surveillance before and during isotretinoin
therapy. Supplementation of these vitamins should be recommended in cases of their deficiency, so as to
decrease the risks of neuropsychiatric and occlusive vascular diseases.
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‘What was known?

1. Vitamin B, and folic acid, with their interrelated metabolism, are important vitamins for the
maintenance of various metabolic pathways in the body.

2. Various vitamin supplements, most prominently vitamin By,, could exacerbate existing acne
and/or cause the development of acneiform eruptions.

3. Recent studies have suggested that isotretinoin might influence the metabolism of vitamin B,
and folic acid.

Acne vulgaris is the most prevalent skin disease, affecting 83-95% of the adolescent population.[1] For
many years, the relationship between diet and acne has been investigated. More rapid development of acne
in individuals consuming a diet with a higher glycemic index has been suggested.[2,3] It has also been
reported that various vitamin supplements, most prominently vitamin B (cyanocobalamin), could
exacerbate existing acne and/or cause the development of acneiform eruptions.[1,4,5] However, recent
studies have demonstrated that oral isotretinoin (ISO) treatment, which is effective against the major
etiological factors involved in the pathogenesis of acne, might lead to decreases in the levels of vitamin By
and folic acid.[6,7] Thus, contrary opinions regarding the need for vitamin supplements in patients on ISO
treatment have been proposed.[7]

Vitamin By, and folic acid, with their interrelated metabolism, are important for the maintenance of various
metabolic pathways in the body. In cases of deficiency, adverse effects on cardiovascular, neurological,
psychological, hematological, gastrointestinal, locomotor (musculoskeletal) and immunological systems
may occur.[8]

In this study, vitamin B, and folic acid levels in patients with moderate and severe acne vulgaris were
compared with those of a healthy control group and the effects of ISO treatment on these vitamins were
investigated.

Materials and Methods

Study design

In this study, we prospectively followed 175 patients who underwent isotretinoin treatment for 6 months
between February 2011 and March 2012 for moderate (Grade 2) or severe (Grade 3-4) acne vulgaris. Our
control group was consisting of 100 healthy individuals during the same time period. Patients were
consecutively selected. Among the patient group, 120 patients who completed 6 months of ISO therapy
were included in the statistical analysis. Pregnant women, nursing women, smokers, patients with migraine,
hyperlipidemia, hypervitaminosis A and systemic diseases (hepatic and renal insufficiency, hypertension
and metabolic disease) were excluded. Patients using any medication or vitamin supplement were also
excluded. Patients were started on ISO therapy at daily doses of 0.6-1 mg/kg and titrated over 6 months to a
cumulative dose of at least 120 mg/kg. In the patient and control groups, blood samples were drawn into
blank tubes and then tubes with ethylenediaminetetraacetic acid. Routine biochemical parameters were
measured using an autoanalyzer (Abbott c8000), vitamin By, and folic acid levels were assessed using a
direct chemiluminescence method and for the evaluation of hematological parameters, a blood cell counter
system (Abbott cell dyn 3700) was used. Before ISO therapy and at 6 months of therapy, liver function
tests and hemograms were evaluated and serum lipid, vitamin B, and folic acid levels were measured. In
the healthy control group, vitamin By, and folic acid levels were assessed only once.

Statistical analysis

The SPSS (Statistical Package for Social Sciences) software (version 16 for Windows) was used. For
descriptive statistical analyses, median, minimal and maximal values were used. Our data does not show
normal distribution. Thus, non-parametric tests are performed, using only median values. For comparisons
of the patient and control groups, for numerical values, the Mann-Whitney U-test and for categorical
variables, Chi-squared tests were used. For the comparison of measurements obtained before and after
treatment, the Wilcoxon test was used. P = 5% was accepted as the cut-off value for statistical significance.
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In total, 120 patients (98 women, 22 men; mean age, 20 years; age range, 18-40 years) with moderate and
severe acne vulgaris who completed 6 months of ISO therapy and 100 healthy individuals (79 women, 21
men; mean age, 21 years; age range, 18-40 years), who constituted the control group, were included in the
study. No statistically significant difference was detected between the patient and healthy control groups in
terms of age or gender of the patients (P > 0.05). Pre-treatment vitamin B, values in the patient group were
statistically significantly higher (P < 0.05), but no statistically significant difference was detected in folic
acid levels (P = 0.566) [Table 1]. Pre- and post-treatment vitamin B, folic acid, biochemical parameters
and hemoglobin values were compared [Table 2]. A statistically significant decrease was detected in post-
treatment vitamin B); and folic acid levels while a statistically significant increase was noted in post-
treatment levels of aspartate aminotransferase, alanine aminotransferase, gamma-glutamyl transferase
(GGT), total cholesterol, triglyceride, low-density lipoprotein (LDL) and very LDL (VLDL) (P < 0.05).
Significant decreases in post-treatment high-density lipoprotein levels were detected (P < 0.05) while no
statistically significant difference in alkaline phosphatase (P = 0.166) or hemoglobin level (P = 0.180) was

observed.

In the medical literature, the argument that especially vitamin By, supplements exacerbate acne vulgaris has
been proposed multiple times.[4,5,9] In our study, higher pre-treatment vitamin By, levels, versus the
control group, support the assertion that vitamin By, plays a role in the etiopathogenesis of acne vulgaris.
However, vitamin B, and folic acid, with their interrelated metabolism, are important vitamins in various
metabolic pathways, including the homocysteine (Hey) pathway. Vitamin B, and folic acid are cofactors
of the methyltransferase enzyme and with their deficiency, hyperhomocysteinemia is seen.[6,7] In recent
years, hyperhomocysteinemia has been appreciated as an important risk factor for cardiovascular diseases.
The idea that an increased plasma Hey level is an independent risk factor for endothelial dysfunction and
coronary artery disease (CAD) has become a current issue.[10,11] Increased plasma Hcy level is also a risk
factor for cerebrovascular and peripheral vascular diseases, in addition to CAD.[12,13,14] Furthermore,

vitamin B, folic acid and related increases in the levels of Hey have been associated with many

neuropsychiatric diseases. These include bipolar disorder, paranoid psychosis, depression, schizophrenia,
Alzheimer's disease and Parkinson's disease.[15,16] In addition to these cardiovascular, neurological and

psychological effects, Hey also exerts adverse effects on hematological, gastrointestinal, locomotor

(musculoskeletal) and immunological systems.[8]

ISO is an effective treatment agent, used frequently both at present and over the last 15 years, for the

treatment of moderate and severe acne patients, especially those 15-24 years of age.[6] Despite its high
therapeutic success rates, it also has many side-effects, especially teratogenicity.[17] As recent studies have
suggested, ISO influences the metabolism of vitamin By, folic acid and Hey.[1,6,7] However, this issue
remains controversial. In a study of 28 acne patients, Schulpis et al. demonstrated increased Hey values
after 45 days of ISO therapy, with no statistically significant difference in vitamin B; or folic acid levels.
[18] In another study of 74 acne patients, after 45 days of ISO therapy, no change was observed in vitamin
By, or folic acid levels while Hey levels increased[19], as was also reported by Schulpis et al.[18] In both
of these studies, ISO treatment was cut short and it was suggested that the hyperhomocysteinemia seen
during ISO therapy, which developed secondary to hepatic dysfunction, was associated with the inhibition
of the cystathionine-B-synthase enzyme.[18] In another study of 20 young and 20 old healthy individuals,
Chanson et al. reported that ISO therapy lasting for 28 days decreased folic acid levels without changing
Hcy concentrations.[6] From another point of view, ISO may induce decreases in vitamin By, and folic acid
levels, increasing the risk of hyperhomocysteinemia. Indeed, Karadag et al. reported that following 4
months ISO treatment of 66 acne patients, vitamin Bj; and folic acid level decreased, while Hey values
increased.[7] This study stressed that long-term ISO therapy caused hepatic dysfunction, followed by
vitamin B, and folic acid deficiencies, due to its cumulative effects, suggesting an important role in Hey

metabolism. Furthermore, many studies have noted that in addition to increasing the lipid profile,

hyperhomocysteinemia as a consequence of vitamin B and folic acid deficiency might increase the risk of
CAD.[7] Therefore, vitamin supplementation has been suggested to prevent any potential deficiency during
ISO therapy. However, the mechanism (s) leading to vitamin deficiency during ISO therapy has/have not
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yet been determined. In our study, 120 patients who received ISO therapy were followed for longer periods
(6 months) than in previous reports. In our study, although values were in the normal range, our results
were similar to those reported by Karadag ef al. and statistically significant decreases in vitamin B, and
folic acid levels were detected. Furthermore, similar to previous studies, compared with baseline values,
significant increases in the levels of post-treatment biochemical parameters (serum glutamic-oxaloacetic,
serum glutamic-pyruvic transaminase, GGT, cholesterol, LDL, VLDL, triglycerides) were noteworthy.

Vitamin By, and folic acid deficiencies may also be associated with a number of psychiatric diseases.[16]
These diseases resemble the psychological side-effects that are sometimes seen in ISO therapy.
[20,21,22,23] Although conclusive information regarding the etiopathogenesis of the psychological side-
effects that might emerge during ISO therapy is lacking, the role of retinoic acid receptors and the impact
of retinoids that enter the central nervous system on serotonergic neurons, leading to the development of
affective disorders, has been suggested.[24] However, in studies of the neuropsychiatric side-effects of
IS0, no role of vitamin Bj, and folic acid levels has yet been reported. Karadag's investigation and our
study have revealed that long-term use of ISO might decrease vitamin By, and folic acid levels. Although
no study of the mechanism by which ISO induces vitamin B, and folic acid deficiency has yet been
reported, we suggest that long-term use of ISO might decrease intestinal absorption of vitamin B, and folic
acid. This should be assessed in future studies.

Systemic retinoids have been used for more than 30 years in the treatment of follicular and keratinisation
disorders, ichthyosiform dermatosis, cutaneous neoplasias, various systemic cancers and genetic and
acquired immune system diseases.[25] This study demonstrated that after a 6 months treatment, ISO can
result in decreases in vitamin By, and folic acid levels. The failure to identify this effect in short-term
studies suggests that the cumulative effect of ISO induces decreases in vitamin levels. Thus, especially in
patients receiving more than one course of ISO therapy, vitamin B1,/folic acid decreases and related side-
effects might be encountered more frequently.

Also, as an outcome of our study, we suggest the following. Because vitamin By, supplements may cause
or exacerbate acne, their unnecessary use should be avoided. Vitamin B,,/folic acid treatment should be
given under medical surveillance before and during ISO therapy. Supplementation of these vitamins should
be recommended in cases of their deficiency, so as to decrease the risks of neuropsychiatric and occlusive
vascular diseases. These suggestions are not contradictory, but may also not be fully compatible when
evaluated in detail.

What is new?

1. Higher pre-treatment vitamin B, levels, versus the control group, support the assertion that
vitamin By, plays a role in the etiopathogenesis of acne vulgaris.

2. Furthermore, this study demonstrated that after a 6 months treatment, isotretinoin can result in
decreases in vitamin By, and folic acid levels.

3. Supplementation of vitamin B,,/folic acid should be recommended in cases of their deficiency in
patients under isotretinoin therapy.
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Table 1

Parameter Study group Control group P
median (min-max) median (min-max)

Vitamin B, 278.85(87.95-1221) 229.45(73.79-550.80) <0.05

(pg/mL)

Folic acid 7.61 (2.98-17.22) 8.04 (3.95-19.79)  0.566

(ng/mL)

Normal range: vitamin B ,=197-866 pg/mlL.,

folic acid=3.1-17.5 ng/mL. P<0.05, statistically significant

Comparison of pre-treatment vitamin B, and folic acid values
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Table 2
Parameter Pre-treatment parameters Post-treatment parameters P
median (min-max) median (min-max)

Vitamin B, (pg/mL) 278.85 (87.95-1221) 255.05 (76.67-920.40) <0.05
Falic acid {(ng/ml1) 7.61(2.98-17.22) 7.51(3.90-15.63) <0.05
SGOT (U'L) 17.50 (11-46) 20(10-35) <0.05
SGPT (UL) 13 (6-58) 15 (2-40) <0.05
ALP(U/L) 76 (26-210} 78 (25-185) 0.166
GGT (U/L) 14 (5-46) 18.5 (8-91) <0.05
Cholesterol (mg'dL) 155.50 (79-267) 165.50 (79-251) <0.05
LDL cholesterol (mg/dL) 90 (32.20-199.80) 97.40 (38.60-176.60) <0.05
HDL cholesterol (mgdL) 46 (28-72) 43 (22-76) <0.05
VLDL cholesterol {mg/dL) 15.60 (5.60-47.80) 20.95 (8.40-68) <0.05
Triglycerides (mg/dL) 77 (28-239) 102 (42-340) <0.05
Haemoglobin (g/dL) 13.20 (9.01-17.60) 13.45 (8.55-17.60) 0.180

Nonnal ranges: Vitenin B,,=197-866 pg/mL, folic acid=3.1-17.5 ng/mL., SGOT=5-34 U/L. SGPT=0-55 U/L, ALP=40-150 U/L,

GGT=9-64 U/L. cholesterol=0-199 mg/dL. LDL cholesterol=60-129 mg/dL, HDL cholesterol=45-65 mg/dl., VLDL cholesterol=7-30 mg/dL.
triglycerides=0-150 mp/dL., hemoglobin=12.2-18.1 gfdL. P<0.05: Statistically significant. SGOT: Serum glutamic-oxaloacetic transaminase:
SGPT: Serum glutamic-pyruvic transaminase, ALP: Alkaline phosphatese, GGT: Gamma-glutamyl transferase, LDL: Low-density lipoprotein,

HDL: High-density lipoprotein, VLDL: Very-low-density lipoprotein

Comparison of pre- and post-treatment biochemical parameters
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