Brief Report

Effect of low-dose acitretin treatment on

pituitary hormones in psoriasis vulgaris:

A retrospective study

Ayse Serap Karadag, Emin Ozlu', Osman Kostek?, Serap Gunes Bilgili’,

Ragwp Balaharoglu®, Derun Taner Ertugrul’

Departments of Dermatology and *Internal Medicine, Istanbul Medeniyet University, School of Medicine, Istanbul,
'Department of Dermatology, Duzce University, School of Medicine, Duzce, Departments of *Dermatology and
*Biochemistry, Van Yuzuncu Yil University, Van, *Department of Endocrinology, Kecioren Research and Training

Hospital, Ankara, Turkey

Abstract

Background: It has been reported that retinoids may lead to hormonal alterations.
Aim: In this retrospective study, we aimed to study the effect of acitretin on pituitary hormones in

psoriasis patients.

Methods: Out of 50 patients intended to be studied, blood samples of 43 patients could be tested before

and after 3 months of acitretin therapy (0.2 to 0.5 mg/kg/day).
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Results: Patients mean + standard deviation ages and female/male ratio were 46 + 17 years and
19/24, respectively. After treatment with acitretin, gamma-glutamyltransferase, alkaline phosphatase,
total cholesterol and triglyceride levels increased significantly (P < 0.05). After treatment, total protein,
free thyroxine (T4) levels decreased significantly (P < 0.05). No significant differences were observed
between before—after acitretin treatment regarding pituitary hormone levels in psoriasis patients (P> 0.05).
Limitations: The retrospective nature of the study, inability to retest blood samples of 7 patients at
3 months post treatment, low dose and short duration of acitretin treatment were limitations of this study.
Conclusion: This study showed that pituitary hormones were not affected except free T4 (thyroid
hormone) by acitretin treatment. Further experimental and clinical studies are needed to clarify the effect

of acitretin on pituitary hormones.
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Introduction

The relationship of psoriasis with the endocrine system has
attracted the interest of many researchers in recent years.'
There is some evidence suggesting that psoriasis becomes
worse during puberty, pregnancy and the menopausal
period.>* The role of stress hormones has also been
investigated in the pathogenesis of psoriasis.*> Altered
thyroid hormone levels during the active phase of psoriasis
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and regression of psoriasis with anti-thyroid therapy indicate
a relationship between thyroid hormones and severity of
psoriasis.*” Evers et al. reported decreased cortisol response
to stress in psoriasis.® Another study found a relationship
between psoriasis and hypothalamic—pituitary—adrenal axis,
and that higher bedtime cortisol levels were associated with
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increased severity of psoriasis.” Previous studies have shown
that drugs used in the treatment of psoriasis may alter several
hormone levels, including pituitary hormones.'!!

Retinoic acid receptors and RXR are expressed in the pituitary
gland in the embryo, as well as in adults.'? Vitamin A and its
derivatives have also been shown to have regulatory effects
on the endocrine system in rats.'*'* Similarly, retinoic acid
has been demonstrated to modulate some pituitary hormone
receptor levels in rat granulosa cells.!” Retinoic acid levels
were found to be higher in psoriatic plaques compared with
normal skin.'¢

Although there are many studies showing that hormonal
changes play a key role in the pathogenesis of psoriasis,
the number of studies investigating the effects of acitretin
therapy on pituitary hormone levels in patients with psoriasis
is limited. In this study, we investigated the effects of acitretin
therapy on pituitary hormone levels in patients with psoriasis.

Methods

Study design and patients

This was a retrospective noncontrolled study conducted on
psoriasis patients presenting to the dermatology department
of Yuzuncuyil University, Van, Turkey. The study protocol
was in accordance with the Declaration of Helsinki and
was approved by local ethics committee. Out of 50 patients
intended to be studied, blood samples before starting,
and 3 months after treatment, could be drawn only for
43 patients. Inclusion criteria for enrollment into the study
included moderate-to-severe plaque-type psoriasis of more
than 6 months duration. Exclusion criteria were as follows:
age younger than 18 years, the presence of pregnancy
or lactation, infections, a history of previous treatment
history within the last 12 weeks before enrollment into the
study including phototherapy, immunosuppressive and/or
immunomodulating drugs and biological agents. Subjects
with chronic diseases such as endocrine, cardiovascular,
hepatic, hematologic, renal, thyroid disease and cancer were
also excluded from the study.

Acitretin therapy and clinical assessments

Acitretin at a dose of 0.2-0.5 mg/kg/day was orally
administered to patients with psoriasis vulgaris. The
hormonal and biochemical measurements were performed
at baseline and after 3 months of acitretin treatment. The
clinical improvement was measured by Psoriasis Area and
Severity Index.

Biochemical and hormonal measurements

Biochemical and hormonal parameters were: free T3 (fT3),
free T4 (fT4), thyroid-stimulating hormone, thyroglobulin,
anti-thyroid peroxidase and anti-thyroglobulin,

total  testosterone, estradiol, Iluteinizing hormone,
follicle-stimulating ~ hormone, sex  hormone-binding
globulin, cortisol, adrenocorticotropic hormone,
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hemoglobin, creatinine, alanine aminotransferase and
aspartate aminotransferase, total cholesterol, triglycerides,
high-density lipoprotein cholesterol, low-density lipoprotein
cholesterol. Fasting blood samples were obtained by
venipuncture of the large antecubital veins, without stasis
and after 12 hours fasting. Fasting serum glucose, total
cholesterol, triglyceride, low-density lipoprotein cholesterol,
high-density lipoprotein cholesterol, alanine aminotransferase
and aspartate aminotransferase concentrations were
measured spectrophotometrically using an automatic
analyzer, and serum glucose levels were measured by the
hexokinase method (Architect cil6200 integrated system;
Abbott Laboratories, Medical Diagnostics Products, New
Jersey, USA). Thyroid-stimulating hormone (normal
0.3-3.6 mIU/l), fT3 (normal 2.2-4.2 pg/ml), fT4 (normal
0.65—1.7 ng/dl), anti-thyroid peroxidase (normal 1-500 IU/
ml) and anti-thyroglobulin (normal 5-100 IU/ml), levels of
estradiol (reference range 27433 pg/ml), follicle-stimulating
hormone (reference range 1.79-22.51 mIU/ml), luteinizing
hormone (normal 0.2-250 mIU/ml), prolactin (normal
1.2-58.64 ng/ml), total testosterone (normal 0.1-0.75 ng/
ml), sex hormone-binding globulin levels (normal 16-110
wmol/l) and cortisol (normal 6.7-22.6 pug/dl) were measured
using chemiluminescence microparticle immunoassay
method (Architect ¢i16200 integrated system; Abbott
Laboratories, Medical Diagnostics Products, New Jersey,
USA). Adrenocorticotropic hormone (normal 4.5-48.8 pg/ml)
and thyroglobulin (normal 0.2-70 ng/ml) were measured
using chemiluminescence enzyme immunoassay (Immulite
2000, Siemens Diagnostics, USA).

Limitations

The retrospective nature of the study, inability to retest blood
samples of 7 patients 3 months post-treatment, low dose and
short duration of acitretin treatment were limitations of this
study.

Statistical analysis

Statistical analyses were performed using Statistical Package
for the Social Sciences version 15.0 software (SPSS Inc.,
Chicago, IL, USA). The normality of data was analyzed
using the Kolmogorov—Smirnov test. All numerical variables
following a normal distribution were expressed as the
mean + standard deviation, while data that were not normally

Table 1: Body measurements and psoriasis area and severity
index scores of 43 patients with psoriasis before-after
acitretin treatment

Variable Before therapy After therapy P

Weight 79.2+16.9 80.2+17.5 0.34
BMI 29.5+7.1 29.7+7.3 0.56
PASI 15+3.2 (8-20) 542.4 (2.1-9.4) <0.05
wC 100.5£16.2 101.1£17.1 0.56
HC 108.1£16.2 107.8+17.5 0.88

BMI: Body mass index, PASI: Psoriasis Area Severity Index, WC: Waist
circumference, HC: Hip circumference
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distributed were expressed as the median (interquartile range).
The paired sample #-test was used to compare pretreatment
and posttreatment values for hormonal and biochemical data

Table 2: Evaluation of hemogram and biochemical parameters

before-after acitretin treatment in patients with psoriasis

Variable Before therapy After therapy P

FBG 87 (84-98) 90 (82-102) 0.47
AST 22 (20-26) 23 (20-27) 0.57
ALT 21 (17-28) 21 (17-31) 0.62
GGT 24 (16-38) 29 (19-39) 0.04
ALP 172 (113-234) 191 (126-234) 0.03
BUN 13 (11-16) 14 (11-16) 0.41
Creatinine 0.7540.15 0.76+0.17 0.68
Total protein 7.5+0.5 7.2+0.6 0.01
Albumin 4.3+0.4 4.3+0.4 0.96
Cholesterol (n=35) 194+43 210+54 0.004
Triglyceride (n=34) 131 (82-179) 147 (105-189) 0.01
LDL-C (n=32) 124435 134+48 0.06
HDL-C (n=35) 39 (35-50) 38 (33-49) 0.22
HTC (n=37) 45 (42-47) 46 (42-48) 0.07
PLT (n=37) 229 (213-270) 244 (220-265) 0.20
MPV (n=37) 8.9£1.2 9.1+1.3 0.13

FBG: Fasting blood glucose, AST: Aspartate aminotransferase, ALT: Alanine

aminotransferase, GGT: Gamma-glutamyltransferase, ALP: Alkaline

phosphatase, BUN: Blood urea nitrogen , LDL-C: Low-density lipoprotein
cholesterol, HDL-C: High-density lipoprotein cholesterol, HTC: Hematocrit,

PLT: Platelet count, MPV: Mean platelet volume

Table 3: Evaluation of hormonal parameters before-after

acitretin treatment in patients with psoriasis

Variable Before therapy After therapy P

Insulin 7.9 (4.5-10.5) 8.2 (5.4-12.0) 0.35
HOMA-IR 1.6 (0.9-2.4) 2.1 (1.1-2.7) 0.49
PTH 61 (38-70) 62 (49-72) 0.71

TSH 1.34 (0.82-2.16) 1.35 (0.70-1.93) 0.26
Free T3 3.1+0.4 3.2+0.4 0.25
Free T4 1.2 (1.0-1.2) 1.0 (0.9-1.2) 0.002
Anti-Tg 1.32 (0.71-2.00) 1.08 (0.73-2.60) 0.13
Anti-TPO 0.40 (0.30-1.70) 0.32 (0.12-1.66) 0.17
Thyroglobulin 14.8 (7.8-28.6) 11.6 (6.3-25.2) 0.95
FSH 5.7 (3.2-22.8) 5.5 (2.9-19.8) 0.89
LH 6.5 (3.4-18.2) 6.2 (3.1-18.1) 0.54
Estradiol 30 (22-56) 31 (21-49) 0.71
SHBG 45 (37-62) 47 (34-58) 0.34
Total testosterone 2.4 (0.5-4.6) 2.2 (0.5-5.1) 0.68
PRL 11 (6-18) 9 (6-13) 0.13
Cortisol 8.6 (5.5-13.4) 7.2 (4.7-9.6) 0.13
ACTH 29 (23-44) 24 (18-35) 0.21

IGFBP-3 3.8 (2.9-4.7) 3.8 (3.1-5.1) 0.06
IGF-1 103 (62-134) 110 (81-138) 0.39
GH 0.14 (0.05-0.29) 0.16 (0.05-0.28) 0.55
HOMA-IR: Homeostatic model assessment-insulin resistance,
PTH: Parathyroid hormone, TSH: Thyroid-stimulating hormone, Free

T3: Free triiodothyronine, Free T4: Free thyroxine, Anti-Tg: Anti-thyroglobulin,

Anti-TPO: Anti-thyroid peroxidase,

FSH:

Follicle-stimulating hormone,

LH: Luteinizing hormone, SHBG: Sex hormone-binding globulin, PRL: Prolactin,

ACTH: Adrenocorticotropic hormone, IGFBP-3:

Insulin-like growth factor

binding-protein-3, IGF-1: Insulin-like growth factor-1, GH: Growth hormone
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with homogenic variability. The Wilcoxon signed-rank test
was used to analyze data with skew distribution.

Results

Our study included 43 moderate-to-severe plaque-type
psoriasis patients (24 males, 19 females). The mean + SD
ages of psoriasis patients were 46 + 17 years. After 3 months
acitretin treatment, the median (range) Psoriasis Area and
Severity Index significantly decreased from 15 + 3.2 (8-20)
to 5+2.4(2.1-9.4) [Table 1].

The gamma-glutamyltransferase, alkaline phosphatase, total
cholesterol and triglyceride levels were significantly lower in
the pretreatment serum of the patients when compared to their
posttreatment levels (P < 0.05) [Table 2]. The total protein
and free thyroxine (T4) levels were significantly higher in
the pretreatment serum of the patients when compared to
their posttreatment levels (P < 0.05) [Tables 2 and 3]. No
significant differences were observed between before—
after acitretin treatment in terms of thyroid-stimulating
hormone, fT3, follicle-stimulating hormone, luteinizing
hormone, prolactin, adrenocorticotropic hormone, growth
hormone, parathyroid hormone, insulin-like growth factor
binding-protein-3, homeostatic model assessment-insulin
resistance, sex hormone-binding globulin, total testosterone,
cortisol, insulin, estradiol and somatomedin C levels in
psoriasis patients (P > 0.05) [Tables 1 and 3].

Discussion

In this study, no significant difference was found in pituitary
hormone levels before and after acitretin treatment in patients
with psoriasis, except free T4 levels. Therefore, acitretin
treatment does not appear to affect endocrine production of the
pituitary hormones being studied.

There are a very limited number of clinical studies in literature
investigating the effects of retinoid therapy on pituitary
hormone levels. The previous clinical studies investigating
the effects of retinoid therapy on pituitary hormone levels are
listed in Table 4.!72!

The present study found a significant decrease in free
T4 levels after acitretin therapy; however, there was no
significant change in other pituitary hormone levels.

Growth hormone and prolactin secreted by the pituitary
gland are among the growth factors acting on keratinocytes.?
However, studies which investigated growth hormone
and prolactin levels in patients with psoriasis did not yield
consistent results.>?>?* A study reported higher prolactin
levels in psoriasis patients, compared to the control group,
decreased prolactin levels with the therapy, and a positive
correlation between the disease severity and prolactin levels.?
On the contrary, Sanli Erdogan et al. reported no significant
change in growth hormone and prolactin levels in patients
with psoriasis, compared to the control group.** Similarly,
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Table 4: Clinical studies investigating the effects of systemic retinoid therapy on pituitary hormone levels

Reported Disease Type of Number of Results Duration of
by retinoid patients retinoid use
Karadag Acne Isotretinoin 47 T3, TSH, TSH receptor antibody, LH, prolactin, total testosterone, 3 months
et al. morning cortisole and ACTH levels decreased significantly after
isotretioin treatment
Karadag Acne Isotretinoin 105 Isotretinoin therapy was found to have influenced pituitary hormone levels in 3 months
et al.'® all three groups (first group 0.5-1 mg/kg/day, the second 0.2-0.5 mg/kg/day
and the third intermittent 0.5-1 mg/kg/day, only 1 week in 1 month). However,
altered pituitary hormone levels were most remarkable in the high-dose
isotretinoin group and weakest in the intermittent-dose group
Cinar et al."” Acne Isotretinoin 81 Isotretinoin therapy had positive effects on male infertility and isotretinoin 6 months
therapy did not influence total testosterone, FSH, and LH levels
Angioni Psoriasis Acitretin 11 A significant decrease in TSH, free T3, and PRL levels after acitretin 3 months
et al® treatment
Parsch ef al*' Psoriasis and Acitretin 10 No significant alterations were seen in FSH, LH, and testosterone levels 3 months
healthy probands during and after treatment as compared to pretreatment values
Karadag Psoriasis Acitretin 43 Free T4 levels were significantly decreased after acitretin treatment. 3 months
et al. (present No significant differences were observed between before-after acitretin
study) treatment in terms of TSH, free T3, FSH, LH, PRL, ACTH, GH, PTH,

IGFBP-3, HOMA-IR, SHBG, total testosterone, cortisol, insulin, estradiol

and somatomedin C levels in psoriasis patients

T3: Triiodothyronine, TSH: Thyroid-stimulating hormone, LH: Luteinizing hormone, ACTH: Adrenocorticotropic hormone, PRL: Prolactin, T4: Thyroxine, GH: Growth
hormone, PTH: Parathyroid hormone, IGFBP-3: Insulin-like growth factor binding-protein-3, HOMA-IR: Homeostatic model assessment-insulin resistance,

SHBG: Sex hormone-binding globulin

Yavuz et al. did not find a significant difference in the
prolactin levels between the patients with psoriasis and the
control group.?

There are also studies examining the effects of other agents
used in the treatment of psoriasis on pituitary hormone levels.
A previous study investigated the effects of phototherapy,
hydroxyurea, cyclosporine-A and acitretin therapy, all used
in the treatment of psoriasis on somatotropic axis hormone
levels." The authors reported that not all therapies resulted in a
significant change in growth hormone concentrations in active
and remission phases of the disease; however, insulin-like
growth factor binding-protein-3 levels were significantly
higher in the phototherapy group, and insulin-like growth
factor-1 levels were higher in the cyclosporine-A group during
remission. Also, acitretin therapy did not cause significant
changes in somatotropic axis hormones, similar to what we
found in the present study.

Furthermore, vitamin A and its derivatives have been shown
to have effects on distinct hormonal pathways in animal
experiments.'3'S Sharma et al. reported various effects of RXR
selective retinoids on hypothalamic—pituitary—thyroid axis
in mice including direct suppression of thyroid-stimulating
hormone secretion.'’ Minegishi et al. showed that retinoic
acid repressed follicle stimulating hormone-induced
luteinizing hormone receptors in rat granulosa cells.'

The limitations of this study were a retrospective nature,
inability to retest blood samples of 7 patients at 3 months
post treatment onset, low dose and short duration of acitretin
treatment. These limitations could have led to false negative
results.

As a result, although many studies have been performed
related to the etiopathogenesis of psoriasis, it is a disease
with many unknown factors. We evaluated the effects of
acitretin treatment on pituitary hormone levels in patients
with psoriasis. We observed that acitretin treatment in
patients with psoriasis did not affect the levels of pituitary
hormones. More comprehensive and large-scale studies are
needed to gain insight into the role of pituitary hormones in
psoriasis pathogenesis and the effects of acitretin treatment
on pituitary hormones.
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