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Background. Prolactin (PRL) level is proposed to be associated with the severity of psoriasis although the previous studies reported
different results. Objective. To find the association between PRL levels and severity of psoriasis before and after treatment. In
addition, we aimed to find a difference in prolactin, thyroid stimulating hormone (TSH), thyroid hormones (T

3
andT

4
), and cortisol

levels between patients with psoriasis and normal controls. Methods. First, the levels of hormones were measured in 30 patients
with psoriasis and 30 matched controls. The severity was assessed by psoriasis area and severity index (PASI). Then, patients were
treated, and PASI was assessed every week until achieving PASI-75 response. At this time, the hormones were measured again and
compared to the baseline. Results. No statistical significant difference was observed in the mean PRL, T

3
, T
4
, TSH, and cortisol

levels between cases and controls. Comparing to the baseline, a significant decrease in PRL levels and a significant increase in T
3

and serum cortisol levels were observed after treatment (𝑃 < 0.05), while the changes in other hormones were not significant.
Conclusion. After treatment, PRL significantly decreased, and T

3
and cortisol levels significantly increased. No correlation between

hormone levels and improvement of PASI score existed.

1. Introduction

Psoriasis is a T-cell mediated autoimmune disease [1].
Genetic, environmental, immune defect, and hormonal fac-
tors take part in autoimmune pathogenesis of diseases [2]. An
environmental factor stimulates cytokines secretion by T-
cells that lead to keratinocytes proliferation; in dermal blood
vessels, it will also lead to antigenic adhesion molecules pro-
duction [3]. In addition, some hormones may have role in
pathogenesis of psoriasis due to their effects on keratinocytes
proliferation; in vitro studies on prolactin (PRL) has demon-
strated proliferative effect on keratinocytes, epithelial cells,
and lymphocytes. Existence of PRL receptors on epidermal
keratinocytes provides more support for the hypothesis
stating that PRLmight have some role in the etiopathogenesis
of psoriasis [4]. Previous studies have assessed the association
of PRL levels with the severity of psoriasis; however, the
results are contradictory [5–7].

In addition to PRL, the role of other stress hormones
including cortisol, thyroid hormones, and thyroid stimulat-
ing hormone (TSH) in psoriasis pathogenesis was investi-
gated previously [8–10]; like PRL, the receptors of thyroid
hormones are expressed in the skin [11], and the changes in
their levels during the active phase of disease and alleviation
of the disease by antithyroid therapy [12, 13] may indicate a
correlation between these hormones levels and severity of the
disease; cortisol mediates psychoemotional stresses, and it is
shown that the cortisol response to stress is diminished in
psoriasis [14]. Therefore, it can be assumed that alterations
in the activity of hypothalamus-pituitary-adrenal (HPA) axis
can have a role in pathogenesis of psoriasis via changes in
cortisol levels [10].

We conducted a study to answer the following questions:
is there any difference in PRL, TSH, T

3
, T
4
, and cortisol

levels between psoriatic patients and normal controls? Does
the severity of disease correlate with these hormones levels?
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Do these hormones levels decrease as psoriasis area and
severity index (PASI) decrease by treatment?

2. Materials and Methods

Wedesigned a study to assess the association of the severity of
psoriasis with changes in the plasma levels of prolactin, TSH,
T
3
, T
4
, and cortisol in patients admitted to our university

hospital from March 2011 through March 2012. The protocol
of the study was designed in accordance with the Helsinki
declaration and implemented after receiving approval from
the university ethics board. According to our study protocol,
we first conducted a study to find the difference in hormone
levels between patients and normal controls; then, we fol-
lowed the patient group until they achieved PASI 75 response
by treatment to see whether the decrease in the severity of the
disease affected the plasma levels of prolactin.

To study the impact of therapy on the patients’ serum
PRL levels, we decided to conduct a study using paired 𝑡-test
for analysis. Previous studies of this type have had standard
deviations in the range of 17 to 34 [5–7]. Therefore, a sample
size of 30 would achieve 86% power to detect a difference of
−15.0 between the null hypothesis mean (the mean difference
between pre- and posttreatment) of 0.0 and the alternative
hypothesis mean of 15.0 with an estimated standard deviation
of 26.0 and a significance level (alpha) of 0.05 using a two-
sided one-sample 𝑡-test. In addition, 30 age- and sex-matched
healthy controls were included in the study.

Eligible patients were new cases with clinically and patho-
logically diagnosed psoriatic lesions who had not received
any topical or systemic treatment for their lesions during
the last three months. The control participants had no der-
matologic or systemic diseases. In both groups, participants
with the following conditions were excluded from the study:
pregnancy or lactation, menstrual abnormalities, consump-
tion of medications that affected serum PRL levels (i.e.,
antidepressants, antipsychotics, butyrophenones, estrogens,
H2 blockers, methyldopa, metoclopramide, phenothiazines,
reserpine, verapamil, etc.), any condition that affected the
evaluated hormones levels (including head trauma, prolacti-
noma, hypothalamus diseases, hypo/hyperthyroidism, and
adrenal and renal diseases), and any malignancy or physical
and psychiatric condition that could impair participation in
the study.

The patients’ treatment protocol was composed of con-
ventional topical and systemic regimens and phototherapy
according to the disease severity. To assess the severity of
psoriasis, PASI was used before starting treatment and every
week until achieving a PASI 75 response. The PASI 75
response is the most commonly used primary efficacy mea-
sure, which is the percentage of patients who, at a given point
in time, achieve a reduction of at least 75% in their baseline
PASI. Other basic characteristic of patients were recorded in a
questionnaire. To measure the plasma levels of the hormones
in the psoriasis group, five millilitres of blood samples were
taken from participants at the baseline and after achieving
a PASI 75 response. In order to justify the effect of men-
strual changes on prolactin in women, the hormones were
measured during the first 7 days of the cycle and before

Patients with psoriasis assessed for eligibility (n = 38)

Excluded (n = 8):
Not meeting inclusion criteria (n = 7)
Declined to participate (n = 1)

Treated and assessed (n = 30)

Completed study and analysed (n = 30)

Figure 1: The process of recruiting patients in the psoriasis group.

the luteal phase [15]. All samples were collected at 8 a.m. The
samples were centrifuged to separate the plasma and stored at
−80∘C. Then, the samples were transferred to the pathology
laboratory of Endocrine Research Centre of the university
to measure hormone levels. All the hormonal levels were
measured by ELISA (Human ELISA kits, Diametra, Foligno,
Italy).

3. Statistical Analysis

The paired 𝑡-test or Wilcoxon signed-rank test, wherever
appropriate, was used to evaluate (1) the differences in the
hormonal serum levels before and after achieving PASI 75
and (2) the differences in serum levels of two age- and sex-
matched groups. Independent two-sample 𝑡-test or Mann-
Whitney𝑈 test, wherever appropriate, was employed to assess
the differences in serum levels of females and males. Pearson
and Spearman correlation tests were used to detect the linear
relationships between two variables. All tests applied were
two-sided, and the significance level was set at 0.05. All
statistical analyses were performed with statistical software
SPSS 16.0.0. (SPSS Inc. Chicago, IL, USA).

4. Results

We examined 38 new cases of psoriasis; the recruitment
process is illustrated in Figure 1. The recruitment process of
psoriasis patients is demonstrated in the psoriasis group that
comprised 30 patients with psoriasis (14 women and 16 men)
and 30 age- and sex-matched healthy controls. The mean ±
SD age of patients was 37.5 ± 15.24 (range 21–66 years). The
median duration of disease was 9 years with a range of 1
month to 42 years.

The severity of psoriasis was evaluated before and after
the therapy using the PASI score. The mean PASI score was
12.83 ± 10.25 on enrollment (median 11.05, range 2.4–54.0).
After the treatment, a significant decrease in disease severity
(PASI) was observed (mean PASI 1.97 ± 1.65, median 1.6,
range 0–7.7, and 𝑃 < 0.0001). The mean percentage of
improvement in PASI scores was 83.48 ± 9.53 (median 82.7,
range 65.5–100%).
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Table 1: Summary of serum levels of PRL, cortisol, and thyroid hormones based on study groups.

Cases (𝑛 = 30) Controls (𝑛 = 30)
Before treatment (𝑛 = 30) After treatment (𝑛 = 27)

Prolactina, (ng/mL) 14.08 ± 7.36; 11.80 (4.8–41.2) 11.57 ± 5.00; 11.00 (5–23.2) 13.14 ± 10.09; 10.65 (3.9–41.9)
Female 14.22 ± 9.06; 11.45 (4.8–41.2) 11.60 ± 3.29; 11.90 (6.4–17.3) 16.74 ± 13.37; 10.85 (4.0–41.9)
Male 13.96 ± 5.78; 12.90 (5.3–22.6) 11.54 ± 6.16; 8.40 (5–23.2) 9.99 ± 4.36; 10.65 (3.9–21.2)

Cortisolb, (ng/mL) 146.07 ± 63.66; 131 (67–387) 169.04 ± 61.14; 146 (91–292) 147.72 ± 67.64; 134 (59–313)
Female 133.43 ± 41.85; 127 (67–228) 158.75 ± 54.35; 139.5 (100–263) 133.31 ± 59.86; 131 (67–313)
Male 157.12 ± 77.71; 133.5 (80–387) 177.27 ± 66.77; 146 (91–292) 159.44 ± 73.12; 141.5 (59–300)

T
3

c, (ng/dL) 105.30 ± 19.99; 99 (77–159) 111.11 ± 16.74; 110 (89–159) 106.90 ± 23.84; 99 (72–159)
Female 105.93 ± 23.42; 97 (84–159) 108.17 ± 14.76; 110.5 (89–133) 106.07 ± 31.36; 95 (72–159)
Male 104.75 ± 17.22; 99 (77–138) 113.47 ± 18.33; 110 (91–159) 107.62 ± 15.67; 99 (86–136)

T
4
, (mg/dL) 9.48 ± 1.65; 9.50 (6–13.1) 9.18 ± 1.49; 9.20 (5.9–12.3) 8.93 ± 1.19; 8.60 (6.5–10.9)
Female 9.52 ± 1.78; 9.50 (7.4–13.1) 9.55 ± 1.26; 9.20 (8–12.3) 8.81 ± 0.95; 8.60 (7.5–10.9)
Male 9.44 ± 1.58; 9.65 (6–12) 8.91 ± 1.62; 9.20 (5.9–11.2) 9.03 ± 1.39; 8.95 (6.5–10.7)

TSH, (mIu/L) 2.82 ± 1.96; 2.28 (0.5–8.2) 2.07 ± 1.25; 1.76 (0.9–6.6) 2.65 ± 1.63; 2.67 (0.8–6.8)
Female 2.80 ± 1.92; 2.58 (0.5–7.3) 2.23 ± 1.13; 2.02 (0.9–4.6) 2.65 ± 1.30; 2.79 (0.8–5.0)
Male 2.84 ± 2.07; 1.99 (0.9–8.2) 1.94 ± 1.36; 1.66 (1.1–6.6) 2.64 ± 1.91; 2.28 (0.8–6.8)

Data are expressed as mean ± SD; median (range).
aThe mean PRL level was significantly higher in the pretreatment serum of the patients compared with their posttreatment levels (paired 𝑡-test, 𝑃 = 0.04).
bPatients had a significant increase in their serum cortisol levels after achieving PASI 75 (Wilcoxon signed-rank test, 𝑃 = 0.03).
cA significant increase was observed in plasma T3 levels of patients after achievement of PASI 75 (Wilcoxon signed-rank test, 𝑃 = 0.04).

In this study, the mean PRL level was significantly higher
in the pretreatment serum of the patients when compared to
their posttreatment levels (𝑃 = 0.04, Table 1). However, no
significant differencewas observed in themean level of serum
PRL of the cases (before achieving PASI 75) and controls (𝑃 =
0.64) (Table 1). Also, after achieving PASI 75, the patients’
mean serum level of PRL did not differ significantly when
compared to healthy controls (𝑃 = 0.83, Table 1).

Patients showed a significant increase in their serum cor-
tisol levels after achieving PASI 75 (median cortisol levels
were 131 ng/mL at baseline and 146 ng/mL after their therapy,
𝑃 = 0.03). Comparing cases and controls, no significant
difference was observed in mean serum cortisol levels of the
two groups (𝑃 = 0.95 and Table 1).

According to Table 1, no difference was observed in the
mean levels of thyroid hormones (T

3
, T
4
, and TSH) between

cases (before achieving PASI 75) and controls (𝑃 = 0.80, 𝑃 =
0.13, and 𝑃 = 0.63, resp.). Also, the mean levels of these
parameters did not differ significantly between patients (after
achieving PASI 75) and controls (𝑃 values at least 0.31). A sig-
nificant increase was observed in the patients’ plasma levels
of T
3
after the achievement of PASI 75 (the median T

3
level

was 99 ng/dL at baseline and 110 ng/dL after the treatment,
𝑃 = 0.04). However, no significant changes were found in
T
4
and TSH levels after treatment (𝑃 = 0.31 and 𝑃 = 0.20,

resp.).
Comparison of the patients and controls revealed no

significant differences between females and males in the
mean levels of serum PRL, cortisol, thyroid hormones T

3

and T
4
, and TSH, except for a significantly lower level of

prolactin in healthy males (𝑃-values at least 0.24) (Table 1).
Male patients showed a significant decrease in the mean level
of serum PRL after the achievement of PASI 75 (𝑃 = 0.01)

(Table 1). Also, at the beginning of the study,male patients had
higher levels of serum PRL in comparison with male controls
(𝑃 = 0.02) (Table 1). There was a significant increase in the
male patients’ plasma levels of T

3
after the achievement of

PASI 75 (𝑃 = 0.047). No other significant differences were
found in the measured items of male and female participants.

No significant associations were observed between the
serum PRL and cortisol levels and severity of psoriasis at the
beginning of the study. Also, there were no significant corre-
lations between changes in PRL and cortisol levels and the
percentage of PASI decrease. Furthermore, no associations
were observed between changes in thyroid hormones and
PASI improvement. No correlation was found between PRL
and cortisol levels of the participants.

5. Discussion

The association of endocrine system with psoriasis has been
a matter of interest for many researchers as it is thought to be
an autoimmune disorder that flares up by psychoemotional
stress [16, 17]. In our study, the levels of the measured
hormones before and after treatment had no difference bet-
ween patients and controls. Achievement of PASI 75 was
accompanied by a significant change in PRL, T

3
, and cortisol

levels; however, there was no correlation between changes in
the hormonal levels and the PASI score changes. In addition,
there was no difference between genders with regard to
changes in the hormonal levels. On the other hand, compar-
ison of the male patients and male controls showed that their
PRL level was significantly higher before treatment and after
achieving PASI 75; however, they hadno significant difference
in the level of this hormone. PRL levels are higher in male
patients in comparison with control group and returns to
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normal by treatment. Yet, our study could not determine
whether PRL had a causative role in psoriasis in males.

In our study, no significant differences were observed in
PRL levels between psoriasis patients and normal controls,
which was similar to the results of the study performed by
Gorpelioglu et al. [7]; however, the PRL levels have been
reported to be higher in psoriasis patients in some other stud-
ies [5, 18]. In our study, no association was found between
PRL and the severity of psoriasis. The association of PRL
levels with the severity of psoriasis is another issue of con-
troversy; some reports have claimed no correlation [7] while
some other studies have reported a significant positive cor-
relation [18]. The contradictory results in different studies
might be due to the local production of PRL; in a study by
El-Khateeb et al. [19], a significant difference was reported
between PRL levels of the psoriasis lesional skin and serumor
nonlesional skin.This finding can justify the lack of difference
in PRL levels in our study; in addition, the difference found
in some studies might be due to enrolling more severe cases.

In our study, a significant increase was seen in total T
3

after achieving PASI 75 response while T
4
and TSH did not

change significantly. Different reports with regard to these
hormones are available; some show higher levels of both T

4

and free T
3
while the results of some other studies indicate

higher levels of T
4
with no association with severity [8–10].

The receptors of T
3
are expressed in epidermal keratinocytes

[11] and may have a role in the proliferation of these cells by
increasing epidermal growth factor (EGF); the EGF receptors
expression is increased in psoriasis [20] that may highlight
the effect of thyroid hormones in the pathogenesis of psori-
asis. Previous reports of successful treatment of psoriasis by
antithyroid medications is another evidence of their role in
psoriasis pathogenesis; however, the mechanism of action is
unknown [12, 13].

The levels of cortisol increased in our patients after
achieving PASI 75 response, which shows the important role
of low cortisol levels in the pathogenesis of psoriasis. In other
words, low cortisol levels predispose patients with psoriasis
to exacerbations by psychoemotional stress. Alterations in
the activity of hypothalamus-pituitary-adrenal (HPA) axis
might play a role in the pathogenesis of psoriasis [10, 14].
In addition, the effect of cortisol on the balance of T-helper
type 1 (TH1) and type 2 (TH2) lymphocytes provides evidence
for the role of this hormone in the pathogenesis of this
disease by dysregulation of the TH1/TH2 balance [21, 22].
The immunomodulatory effects of cortisol in pathogenesis
of psoriasis are highlighted by the fact that the earliest
immunologic event in new psoriasis lesions is accumulation
of CD4+ and CD8+ T-helper lymphocyte and extravasation
of T-helper lymphocytes [23].

One limitation to our study was that we could not meas-
ure the level of stress in each patient; however, this variable
was randomly distributed among our participants and none
of them was under obvious stress at the time of hormonal
measurement. In addition, patients with psoriasis frequently
experience exacerbation and remission and are on treatment
regimens most of the time; hence, finding patients who were
not on therapeutic regimens and new cases of psoriasis was
a big challenge and the reason for a smaller sample size. We

focused on serum levels of PRL and other hormones; how-
ever, future studies might measure these hormonal levels in
the skin and evaluate the expression of their receptors simul-
taneously. In conclusion, we found no correlation between
hormones levels and the severity of psoriasis. Furthermore,
according to our results, the only hormone that increases in
psoriasis is PRL in male patients, which returns to the same
level as healthy controls after treatment.

Conflict of Interests

The authors have no conflict of interests to declare.

Funding

The study was conducted by the fund provided by Skin
Research Center, Shahid Beheshti University of Medical Sci-
ences.

Acknowledgment

The authors wish to add that this paper is the result of a der-
matology specialty thesis in Shahid Beheshti University of
Medical Sciences.

References

[1] M. Ozawa and S. Aiba, “Immunopathogenesis of psoriasis,”
Current Drug Targets: Inflammation andAllergy, vol. 3, no. 2, pp.
137–144, 2004.

[2] J. J. Wisnieski, “Urticarial vasculitis,” Current Opinion in Rheu-
matology, vol. 12, no. 1, pp. 24–31, 2000.

[3] K. Asadullah, H.-D. Volk, andW. Sterry, “Novel immunothera-
pies for psoriasis,” Trends in Immunology, vol. 23, no. 1, pp. 47–
53, 2002.

[4] E. A. Langan, C. E.M. Griffiths, and R. Paus, “Exploring the role
of prolactin in psoriasis,” Archives of Dermatological Research,
vol. 304, no. 2, pp. 115–118, 2012.

[5] A. S. M. Giasuddin, A. I. El-Sherif, and S. I. El-Ojali, “Prolactin:
does it have a role in the pathogenesis of psoriasis?” Dermatol-
ogy, vol. 197, no. 2, pp. 119–122, 1998.

[6] G. C. Priestley, D. J. Gawkrodger, J. Seth, S. M. Going, and J. A.
Hunter, “Growth hormone levels in psoriasis,” Archives of Der-
matological Research, vol. 276, no. 3, pp. 147–150, 1984.

[7] C. Gorpelioglu, E. Gungor, and N. Alli, “Is prolactin involved in
etiopathogenesis of psoriasis?” Journal of the EuropeanAcademy
of Dermatology and Venereology, vol. 22, no. 9, pp. 1135–1136,
2008.

[8] O. Arican, K. Bilgic, and K. Koc, “The effect of thyroid hor-
mones in psoriasis vulgaris,” Indian Journal of Dermatology,
Venereology and Leprology, vol. 70, no. 6, pp. 354–356, 2004.

[9] S. B. Hoath, J. Lakshmanan, S.M. Scott, andD. A. Fisher, “Effect
of thyroid hormones on epidermal growth factor concentration
in neonatal mouse skin,” Endocrinology, vol. 112, no. 1, pp. 308–
314, 1983.

[10] F. Z. Zangeneh and A. Fazeli, “The significance of stress hor-
mones in psoriasis,”ActaMedica Iranica, vol. 46, no. 6, pp. 485–
488, 2008.



The Scientific World Journal 5

[11] R. C. J. Ribeiro, J. W. Apriletti, B. L. West et al., “The molecular
biology of thyroid hormone action,” Annals of the New York
Academy of Sciences, vol. 758, pp. 366–389, 1995.

[12] A. N. Elias, K. Dangaran, R. J. Barr, M. K. Rohan, and M. M.
Goodman, “A controlled trial of topical propylthiouracil in the
treatment of patients with psoriasis,” Journal of the American
Academy of Dermatology, vol. 31, no. 3, pp. 455–458, 1994.

[13] A. R. Elias and R. J. Barr, “Low-dose oral propylthiouracil in the
treatment of plaque psoriasis,” International Journal of Derma-
tology, vol. 34, no. 7, pp. 519–520, 1995.

[14] A.W.M.Evers, E.W.M.Verhoeven, F.W.Kraaimaat et al., “How
stress gets under the skin: cortisol and stress reactivity in psori-
asis,” British Journal of Dermatology, vol. 163, no. 5, pp. 986–991,
2010.

[15] M. J. Tanner, N. C. Hadlow, and R. Wardrop, “Variation of
female prolactin levels with menopausal status and phase of
menstrual cycle,”Australian andNewZealand Journal of Obstet-
rics and Gynaecology, vol. 51, no. 4, pp. 321–324, 2011.

[16] K. Foitzik, E. A. Langan, and R. Paus, “Prolactin and the skin: a
dermatological perspective on an ancient pleiotropic peptide
hormone,” Journal of Investigative Dermatology, vol. 129, no. 5,
pp. 1071–1087, 2009.

[17] F. Malekzad, R. Robati, H. Abaei, S. Hejazi, A. Ayatollahi, and
S. Younespour, “Insulin resistance in psoriasis: a case-control
study,” Iranian Journal of Dermatology, vol. 14, no. 58, pp. 136–
139, 2012.
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