
Introduction
Oral isotretinoin (Iso) is a highly effective treatment agent
for patients with nodulocystic acne and moderate to
severe acne resistant to conventional therapy. It affects all
major aetiological factors involved in the pathogenesis of
acne vulgaris (AV).1 In addition to a variety of clinical side-
effects, Iso may cause dyslipidaemia, increased liver
enzymes, and reduction of biotinidase activity.2 There are
studies indicating elevation in homocysteine(Hcy) levels
after treatment with Iso.3-6

Iso may also affect cystathionine-β-synthase which is the
responsible enzyme for Hcy metabolism, and may cause
hyperhomocysteinaemia. Hcyis recycled into methionine
by a transmethylation reaction requiring vitamin B12 and
folate. Both vitamin B12 and folic acid are also required as
cofactors for the enzyme Hcymethyltransferase, and any
deficiency in these vitamins results in
hyperhomocysteinaemia.7,8 There are several studies
reporting that elevated plasma Hcy concentrations are

associated with an increased risk of premature occlusive
vascular diseases.9-12

The current study was planned to investigate the effect of
different doses of Iso on serum Hcy, vitamin B12 and folic
acid in patients with AV.

Patients and Methods
The case-control study was conducted at Gazi University
School of Medicine, Ankara, Turkey, from November 2012
to March 2013, and comprised male or non-pregnant
female patients more than 18 years of age. The cases had
moderate and severe nodulocystic acne (31 patients in
each sub group), while an equal and matching control
group had healthy individuals. Patients using any vitamin
A supplements or any other medications, patients having
history of previous therapy with oral retinoids, and of
diseases known to affect vitamin B 12 and/or folic acid
metabolism were excluded from the study. After
obtaining approval from the institutional ethics
committee and informed written consent from the
subjects, Iso therapy was initiated at the dose of 0.5
mg/kg/day in cases of moderate AV, and 1.0 mg/kg/day in
severe AV. The cases completed the treatment that lasted
at least five months. Before the initiation of the therapy,
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laboratory screening was done and it included serum
glutamic-oxaloacetic transaminase (SGOT), serum
glutamic-pyruvic transaminase (SGPT), alkaline
phosphatase (ALP), gamma glutamyltransferase (GGT),
cholesterol, triglycerides, folic acid, vitamin B12, and Hcy.
The same tests were repeated on the 45th day of the
treatment. Folic acid, vitamin B12, and Hcy were tested
only once in the control group.

Fasting blood samples were obtained by venipuncture of
the large antecubital veins of patients without stasis and
after a 12-hour fasting. The samples were centrifuged and
the plasma was separated and stored at -80°C. In order to
avoid variation, all samples were studied on the same day
and by using the same kit. Vitamin B12 and folic acid
levels were determined by the electro-
chemiluminescenceimmunoassay (ELICA). Hcy levels
were determined by axis Hcyenzyme immunoassay
method.

Statistical analyses were done using SPSS 11.5. P<0.05 was
considered statistically significant. Distributions of variables
were analysedby Kolmogorov-Smirnov test. The significance
of differences as mean values and median values between
thegroupswere analysedbyusing Student's t test andMann
Whitney U test respectively. Pearson's chi-square test was
used for the evaluation of nominal variables.The significance
of differences in the laboratory data before and after the
treatment in groups was assessed by Wilcoxon signed rank
test. Spearman's correlation test was used to determine the
correlation of variables.

Results
The two groups had 62 subjects each. The cases had
47(76%) women and 15(25%)menwith a groupmean age
of 21.0±2.7 years. The controls had 45(72.6%) women and

17(27.4%) men with a group mean age of 21.6±3.0 years.
There was no statistically significant difference in terms of
gender (p=0.681) and age (p=0.305) in the two groups.
The differences between the baseline values of Hcy,
vitamin B12 and folic acid were not statistically significant
between the groups (p>0.05 each).Within the cases,
plasma Hcy levels were statistically increased after
treatment (0.5 mg/kg/day and 1.0 mg/kg/day) compared
to the baseline values and the control group, but there
was no statistically significant difference in vitamin B12
and folic acid levels (Table-1).

No statistically significant differences were found in the
levels of SGOT, SGPT, ALP and GGT tested before and after
the treatment in the patient groups using 0.5mg/kg/day
and 1.0 mg/kg/day Iso when compared with baseline
values (p>0.05 each).The total cholesterol levels increased
significantly in the group using 1.0 mg/kg/day Iso after
the treatment (p<0.05). In the sub-group using 0.5
mg/kg/day Iso, however, no significant increases were
observed (p>0.05). Triglyceride levels saw statistically
significant increase in both sub-groups after the
treatment (Table-2).

Discussion
Our study was in continuation of several studies on the
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Table-1: Homocysteine, vitamin B12, folic acid values before and after the treatment
on day 45 in the patients using 0.5 mg/kg/day and 1.0 mg/kg/day isotretinoin, and in
control group.

Variables Before After p-value

Vitamin B12 (pg/ml)
0.5 mg 236 (147-556) 231 (142-602) 0.247
1.0mg 225 (129-816) 237 (122-480) 0.883
Control 276(114-500) 0.340
Folic Acid (ng/ml)
0.5 mg 7 (3-14) 7 (5-13) 0.416
1.0mg 7 (3-11) 7 (4-13) 0.672
Control 7(3-12) 0.943
Homocysteine
(µmol/l)
0.5 mg 7 (3-11) 8 (2-12) 0.018
1.0mg 6 (3-12) 8 (4-15) 0.003
Control 7(3-11) 0.538

Table-2: Liver function tests, total cholesterol and triglyceride values before and after
the treatment on day 45 in patients using 0.5 mg/kg/day and 1.0 mg/kg/day
isotretinoin.

Variables Before After p-value

SGOT(U/l)
0.5 mg 21.1±8.2 20.5±7.6 0.164
1.0 mg 20.6±6.3 20.3±6.4 0.223
SGPT(U/l)
0.5 mg 21.0 (11.0-36.0) 21.0 (12.0-37.0) 0.931
1.0 mg 20.0 (14.0-35.0) 20.0 (14.0-36.0) 0.901
ALP(U/l)
0.5 mg 70.0 (35.0-105.0) 62.0 (39.0-107.0) 0.154
1.0 mg 65.0 (40.0-96.0) 60.0 (44.0-103.0) 0.389
GGT(U/l)
0.5 mg 20.0 (8.0-35.0) 19.0 (8.0-35.0) 0.823
1.0 mg 15.0 (7.0-30.0) 15.0 (6.0-32.0) 0.920
Total cholesterol (mg/dl)
0.5 mg 151.3±28.2 151.1±28.7 0.923
1.0 mg 148.1±23.2 164.4±30.7 0.002
TG(mg/dl)
0.5 mg 75.0(20.0-140.0) 77.0 (29.0-154.0) 0.001
1.0 mg 90.0(60.0-140.0) 98.0 (61.0-180.0) 0.002

SGOT: Serum glutamic-oxaloacetic transaminase
SGPT: Serum glutamic-pyruvic transaminase
ALP: Alkalyne phosphatase
GGT: Gamma glutamyltransferase
TG: Triglyceride.



effect of Iso on Hcy levels. The first such study3 evaluated
plasma Hcy levels in 28 patients on Iso therapy (0.5
mg/kg/24 h) for nodulocystic acne, and found that plasma
levels of Hcy, serum triglycerides, cholesterol, very low-
density lipoprotein (VLDL), and low-density lipoprotein
(LDL) were elevated after 45th day of the treatment.
However, there was no significant change in vitamin B12
and folate levels. In another study4 comprising 74 patients
on Iso therapy (0.5 mg/kg/24h) with nodulocystic acne,
plasma Hcy, liver enzymes, triglycerides, cholesterol, LDL,
and VLDL levels increased after treatment,but there were
no change in vitamin B12 and folate levels. In a similar
study5 that had 47 patients with moderate or severe acne
receiving Iso (0.5 mg/kg/24h), Hcy levels increased, folate
and vitamin B12 did not change significantly. Besides liver
enzymes, serum triglycerides cholesterol, VLDL, LDL were
elevated. Another study published in recent years6 that
had 66 patients found that folic acid and vitamin B12
levels decreased, whereas Hcy levels increased at the end
of 4 months of Iso therapy (0.5-0.75 mg/kg/24h). It also
found that LDL, VLDL, SGOT and SGPT levels increased
after the treatment. The first 3 studies3-5 concluded that
elevation of Hcy levels despite the normal values of
responsible vitamins for the metabolism of amino acid
strongly suggested that cystathionine-β-synthase might
be affected by the drug, acting as an inhibitor of the
enzyme or the liver dysfunction caused by Iso. A recent
study6 showed decrease in folate and vitamin B12 levels
after 4 months of treatment and mentioned that longer
treatment with higher cumulative doses of Iso might have
caused subclinical vitamin B12 and folic acid deficiencies
to have more effect on Hcy levels.

To our knowledge, our study is the first to evaluate the
effect of different doses of Iso (0.5 mg/kg/day and 1.0
mg/kg/day) on serum Hcy, vitamin B12 and folic acid in
patients with AV. In the present study, plasma Hcy levels
were statistically increased after treatment in both 0.5
mg/kg/day and 1.0 mg/kg/day groups. In order to say that
less dosages of Iso also cause an elevation in Hcy levels,
further studies with less Iso doses should be carried out.
There was no statistically significant difference in vitamin
B12 and folic acid levels after the treatment. These results
were similar with the previous 3 studies.3-5 Onlyone study6
showed decreased vitamin B12 and folic acid levels after
the treatment. According to the study, longer treatment
with higher cumulative doses of Iso might have caused
subclinical vitamin B12 and folic acid deficiencies. In
contrast with previous studies, we found no significant
increase in liver enzymes. The result supports the notion
that elevation of Hcy levels might be due to the drug
impact on the enzyme cystathionine-β-synthase without
liver dysfunction. Total cholesterol levels increased

significantly in the group using 1.0 mg/kg/day Iso after
treatment. In the group using 0.5mg/kg/day Iso, however,
no significant increases were observed. Therefore the
dosage of Iso might be important in the elevation of
serum cholesterol levels and there may be a relationship
between the doses of Iso and serum cholesterol levels. In
the triglyceride levels, statistically significant increases
were seen in both sub-groups after the treatment. It can
be said that triglyceride levels increase both in less and
higher doses of Iso usage. The effect of Iso on triglycerides
is a well-known side effect of the drug.2 A study including
13,772 patients reported that triglyceride levels were
elevated in 44% patients on Iso treatment and it was the
most common laboratory abnormality.13 It has been
reported in many studies that hyperhomocysteinaemia is
a risk factor for coronary heart disease and is associated
with endothelial damage and oxidative stres.10,13-16 The
elevated levels in addition to hyperhomocysteinaemia
could be associated with an increased risk of premature
occlusive vascular disease in patients on Iso therapy.4,6 A
study about the importance of folic acid and vitamin B12
in reduction of risk of vascular disease found that
supplementing with both provides a more certain way to
improve Hcy levels.17 It would be helpful if the levels of
vitamin B12 and folic acids are known and supply in the
case of deficiency.

Conclusion
Whatever the dosage of prescribed Iso, follow-up of the
levels of Hcy as well as liver enzymes, cholesterol and
triglycerides will be beneficial for the patients. Patients
should also be tested for vitamin B12 and folate levels. All
these precautions need to be taken in order to prevent
hyperhomocysteinaemia and associated complications.
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