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Abstract
Introduction: Some studies have reported an association between serum zinc levels and psoriasis. This
study aimed to assess the serum zinc level and thyroid dysfunction between psoriasis patients and
healthy controls. Also, we evaluated the effect of oral zinc therapy in psoriasis patients with serum zinc
deficiency. 

Materials and Methods: A total of 100 psoriasis patients and 100 healthy age- and sex-matched
volunteers were enrolled in this prospective cross-sectional study. Finally, 52 psoriasis patients with
serum zinc deficiency were randomly divided into two groups: one in which clobetasol cream alone was
treated (group A), and one in which clobetasol cream plus oral zinc sulfate was treated (group B). The
treatment response was assessed with Psoriasis Area and Severity Index (PASI) score. 

Results: The mean serum zinc level in psoriasis patients and controls was 62.3 ± 14.3 μg/dL and 87.7 ±
35.2 μg/dL, respectively (P-value= .001). Serum zinc deficiency was found in 52% and 26% of psoriasis
patients and control subjects, respectively. Thyroid dysfunction was found in 8% of patients with
psoriasis compared with 7% in control subjects (P-value=.361). At the end of the 12th week of treatment,
the mean value of % reduction from baseline values of PASI Score in group A was 23.8 ± 18.2%, whereas
this was 21.31 ± 17.8% in group B (P-value=.486). 

Conclusion: Although the prevalence of serum zinc deficiency is higher in psoriasis patients compared
with healthy subjects, oral zinc supplementation does not appear to have therapeutic benefits in these
patients. Also, we could not find any relationship between thyroid dysfunction and psoriasis.

Introduction
Psoriasis is a chronic inflammatory skin disorder characterized by well-demarcated erythematous
plaques covered by silvery-white scales [1]. Prevalence and incidence of psoriasis vary in different parts
of the world. A systematic review of published population-based studies found that the occurrence of
psoriasis varied according to age, geographic region, and demographic characteristics. The prevalence of
psoriasis in adults ranged from 0.91% to 8.5%, and in children from 0% to 2.1%. The incidence of
psoriasis in adults ranged from 78.9 to 230 cases per 100,000, and in children, the reported incidence
estimate was 40.8 cases per 100,000 [2]. In another recently published systematic review, the estimates
of the prevalence of psoriasis in adults ranged from 0.51% to 11.43%, and in children from 0% to 1.37%
[3]. About 7.4 million American adults were affected by psoriasis in 2013, and the prevalence of psoriasis
among adults in the United States has been estimated to be 3.2 percent [4]. There are no clear race,
ethnicity, or gender predilections for psoriasis. Although psoriasis affects people of all ages, it seems to
be two peaks in the age of onset: a first peak in the age group 30 to 39 years and a second peak in the
age group 50 to 60 years [2]. In recent years, great advances have been made in the understanding of
psoriasis pathogenesis. It is known that the combination of environmental triggers, genetic
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predisposition, and innate immune response initiate the pathogenesis of psoriasis that results in an
adaptive immune response [5].

Zinc is an essential trace element that is necessary for growth at all stages of life and plays a key role in
the functioning of the immune system, physical growth and development, reproductive health, sensory
function, and neurobehavioral development [6]. Zinc deficiency is a serious health problem worldwide
affecting developed as well as developing countries [7]. The estimated global prevalence of zinc
deficiency is 17.3% [8] and ranges from 11% to 80% [9]. Prevalence of serum zinc deficiency and dietary
zinc inadequacy seems to be lower in Iranians, compared to some other populations. In Iran, the
estimated prevalence of zinc deficiency is 3.0 and 2.4 % in men and women, respectively [10].

Some investigators have reported an association between low serum zinc levels and a variety of
dermatological conditions including acne vulgaris, rosacea, psoriasis, vitiligo, leprosy, warts, cutaneous
leishmaniasis, alopecia areata, hidradenitis suppurativa, oral aphthosis, and Behcet's disease [11, 12]. It
has been shown that in the majority of skin disorders associated with zinc deficiency, oral zinc
supplementation seems to be a safe and effective treatment in improving symptoms [11]. There are not
many studies of serum zinc levels in patients with psoriasis. Some researchers have reported the
effectiveness of oral zinc therapy in psoriasis patients, while others have not found the same [13, 14].
Also, it has been reported that a topical formulation of zinc pyrithione can be used for the treatment of
localized psoriasis [15]. This study was conducted to assess the serum level of zinc in patients with
psoriasis and to evaluate the thyroid dysfunction in psoriasis. Also, we evaluated the effect of oral zinc
therapy in psoriasis patients with serum zinc deficiency.

Methods And Materials
Design and population

The study was approved by the Ethics Committee of the Ardabil University of Medical Sciences. This was
a prospective cross-sectional study. Patients presenting with psoriasis to the dermatology outpatient
clinic of Imam Khomeini Hospital in Ardabil, Iran between May 2013 and January 2018 were recruited for
the study subjects. A total of 100 patients with psoriasis and 100 healthy controls were included. The two
groups were matched for age and sex. The diagnosis of psoriasis was made clinically based on the
history and characteristic appearance of erythematous papules and plaques with a silver scale in
common locations such as the scalp, elbows, knees, and back.

A total of 200 participants 15 or more years old were enrolled in this study. All patients were assessed by
a thorough history, physical examination, and routine laboratory investigations. Patients were examined
to assess the clinical type of the disease and its surface area. Patients who met each of the following
criteria were excluded from the study [16]: (1) under any treatment with zinc in the one month prior to
diagnosis; (2) gastrointestinal disease associated with chronic diarrhea ; (3) Liver dysfunction; (4) renal
failure; (5) heart failure; (6) history of alcohol abuse; (7) history of active malignancy; (8) malabsorption
disorders; (9) pregnancy; (10) under immunosuppressive treatment; (11) history of vegetarian diet within
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1 month prior to the study; (12) subjects suffering from other pigmentation disorders; (13) under any
treatment with a topical or inhaled corticosteroid or systemic steroids within 1 month prior to the study;
(14) diabetes mellitus; (15) receiving any medication that could change serum levels of zinc such as
chelating agents, glucocorticoids, diuretics, clofibrates, or supplements; and (16) under any treatment
with topical hydroquinone, isotretinoin or with any drugs that can induce hyperpigmentation within 1
months prior to the study. Written informed consent was obtained from the participants.

Data collection

A questionnaire was completed for each patient, which included the data of demographic status, medical
and drug history, extension and duration of psoriasis, and familial status for psoriasis. Then, for all
participants, laboratory tests were recommended, which comprised complete blood count, fasting blood
sugar, serum levels of zinc, calcium, albumin, 25-hydroxy vitamin D3, phosphorus, liver function, renal
function, and thyroid function tests.

Measurement of serum zinc level

All subjects (psoriasis patients and healthy controls) were investigated for the measurement of serum
zinc level. A 5 ml intravenous blood sample was taken from eligible cases and controls. Supernatant
serums were separated by centrifugation for 10 min at 4000 rpm and stored at − 40°C until time of
analysis. Blood samples were withdrawn by zinc-free plastic syringes and placed in zinc-free centrifuge
tubes. A serum zinc concentration was assayed by atomic absorption spectrophotometry (Spectra AA 10
plus, Varian, Dickinson, Texas, USA) using commercial kits (Zinc Assay Kit, Elitech, France). The normal
value of serum zinc level in adults was accepted as 68 - 107 micrograms per deciliter. Zinc deficiency
was defined as a serum zinc level of fewer than 68 micrograms per decilitre.

Assessment of response to treatment

A number of scoring systems have been proposed to evaluate the severity of psoriasis. Psoriasis Area
and Severity Index (PASI) score is one of the most widely used instruments for measuring the severity of
psoriasis [16]. PASI combines the assessment of the severity of lesions and the area affected into a
single score in the range 0 (no disease) to 72 (maximal disease), with higher scores indicating more
severe disease. The body was divided into four sections head (10% of a person's skin); arms (20% of a
person's skin); trunk (30% of a person's skin); legs (40% of a person's skin). Each of these areas was
scored by itself, and then the four scores were combined into the final PASI. For each section, the percent
of the area of skin involved was estimated and then transformed into a grade from 0 to 6: (0) 0% of the
involved area, (1) less than 10% of the involved area, (2) 10–29% of the involved area, (3) 30–49% of the
involved area, (4) 50–69% of the involved area, (5) 70–89% of the involved area, and (6) more than 90%
of the involved area. In addition, within each area, the severity was estimated by three clinical signs
(erythema, induration, and scaling). Severity was evaluated on a scale of 0 (none), 1 (mild), 2 (moderate),
3 (severe), 4 (very severe).
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Intervention

In this double-blinded randomized control study, psoriasis patients with serum zinc deficiency were
randomly divided into two groups: The patients in group A were treated with 0.05% clobetasol propionate
cream twice daily alone, and patients in group B were treated with 0.05% clobetasol propionate cream
twice daily plus oral zinc sulfate (220 mg twice daily). The treatment for the two groups continued after
12 weeks. PASI score was measured before and after the treatment period. Evaluation of the response
after 12 weeks of treatments was presented as a % reduction from baseline values of PASI Score.

Statistical Analysis

The statistical analysis of the data was done using the SPSS software for Windows, version 21 (SPSS
Inc., Chicago, IL, United States). A P-value of < 0.05 was considered statistically significant. Quantitative
variables were expressed as means ± standard deviations. The comparison of the continuous variables
was accomplished with Student’s t-test, and, for the comparison of the categorical variables, the Pearson
chi-squared test (χ2 test) and Fisher exact test were used. The results were expressed as means ±
standard deviations.

Results
Baseline characteristics

A total of 100 patients with psoriasis and 100 healthy volunteers were enrolled in this study. Of the 100
patients with psoriasis, 58 (58%) were men, and 42 (42%) were women, whereas of the 100 healthy
subjects, 59 (59%) were men, and 41 (41%) were women. In the psoriasis group, 64 patients (64%) were
single and 36 patients (36%) were married, while in the control group, 59 patients (59%) were single and
41 patients (41%) were married, and there was no significant difference between the groups in terms of
marital status. The mean age of the psoriasis patients was 29.49 ± 5.46 years with an age range of 17 to
68 years, whereas the mean age of the controls was 30.42 ± 6.51 years with an age range of 16 to 71
years. The two groups showed no significant differences in age or gender. Among the patients with
psoriasis, chronic plaque-type was seen in 98% of cases, and postular type in 2% of cases. A positive
family history of psoriasis in first degree relatives was present in 79 (79%) of the cases. The mean
duration of the disease was 13.25 ± 7.06 days, with a range between 2 and 30 days.

Prevalence of psoriasis by age group 

In the control group, 75 subjects (75%) were less than 45 years and 25 subjects (25%) above 45 years old,
while in the psoriatic group, 74 patients (74%) were less than 45 years and 26 patients (26%) above 45
years old. The maximum age ranges in both groups were between the ages of 25–35 years so that the
control group included 30 subjects (30%) aged 25-35 years, whereas the psoriatic group included 31
patients (31%) aged 25-35 years. The age distribution of psoriasis patients and the control group are
shown in Table 1. 
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Prevalence of serum zinc level

Serum zinc levels in psoriasis patients and control subjects were presented in Table 2. Serum zinc levels
in control subjects ranged from 64 to 128 micrograms per deciliter with a mean value of 87.7 ± 35.2
micrograms per deciliter, whereas serum zinc levels in psoriasis patients ranged from 41 to 95
micrograms per deciliter with a mean value of 62.3 ± 14.3 micrograms per deciliter. Paired t-test results
showed that there is a significant difference between zinc serum levels in psoriasis patients compared
with healthy subjects (p-value = 0.001). Serum zinc deficiency was found in 52% and 26% of psoriasis
patients and control subjects, respectively.

Correlation between serum zinc levels and extent of the skin lesions

In addition, the mean extent of the skin lesions was 424.53 ± 289.29 cm2, with a range between 27.5 and
960 cm2. The data analysis showed that there is no significant relationship between serum zinc level and
duration of disease in patients with psoriasis (p-value=0.63). However, a significant relationship was
observed between serum zinc level and extent of skin lesion (p-value=0.001), so that decreased serum
zinc level is concomitant with the increased extent of skin lesion.

Evaluation of thyroid dysfunction in psoriasis patients 

Among patients with psoriasis, 8 (8%) had thyroid dysfunction, while in the control subjects, 7 (7%) had
thyroid dysfunction. There was no significant correlation between serum zinc level with thyroid
dysfunction in patients with psoriasis compared with the control group (P = 0.361). The prevalence of
thyroid dysfunction in psoriasis patients compared with the control group is shown in Table 3. None of
the mean serum levels of calcium, phosphorus, FBS, liver, and renal function tests showed any
statistically significant differences in patients with psoriasis compared with the control group.

The effect of treatment

In the present study, 52 patients with psoriasis had a serum zinc deficiency. At week 12 of treatment, all
patients completed the trial. All the patients were randomly allocated into two groups, one in which 0.05%
clobetasol propionate cream (group A, n= 26) was treated and one in which 0.05% clobetasol propionate
cream plus oral zinc sulfate (group B, n= 26) was treated. The two groups were matched for age and
gender (34 male, 18 female; mean age: 28.14 ± 6.27 years). As the groups were originally matched for
age and gender, differences in their mean age and gender were not statistically significant.

The mean values of PASI score before and after treatment in both groups of patients are shown in Table
4. At week 12 of treatment, the mean value of % reduction from baseline values of PASI Scores in patients
on 0.05% clobetasol propionate cream (group A) was 23.8 ± 18.2%, whereas this was 21.31 ± 17.8% in
patients on 0.05% clobetasol propionate cream plus oral zinc sulfate (group B). However, our results
showed that there was no significant difference in % reduction from baseline values of PASI score
between the two groups.
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Discussion
There are several types of psoriasis that plaque-type psoriasis, occurring in 85%–90% of affected
patients, is the most common form of psoriasis. Guttate psoriasis occurs in about 10% of patients, and
erythrodermic and pustular types each occur in fewer than 3% of patients [17]. In our study, chronic
plaque-type psoriasis was seen in 98% of cases, and postular type in 2% of cases. Previous studies
reported that the prevalence of a positive family history of psoriasis in first-degree relatives ranged from
4.5 to 91% [18]. In the current study, a positive family history of psoriasis in first degree relatives was
present in 79% of the cases.

There was a lack of agreement in the published studies about whether the prevalence of psoriasis
differed between men and women. The results of a recent meta-analysis showed that there are no
differences in the frequency of psoriasis between genders were found in the United States, United
Kingdom, Norway, Spain, Scotland, and Taiwan in individuals of all ages combined. On the other hand,
other studies reported a slightly higher prevalence of psoriasis in female subjects than male subjects in
Swedish and Germany. In contrast, psoriasis was more frequent in men than in women in Denmark,
Australia, Sweden, and China [2]. In the present study, approximately three-fourths of patients with
psoriasis had less than 45 years of age, and the majority of patients were seen in the age range of 25 to
35 years. The findings were in line with those reported in other studies. Recent reports indicate that the
two-peak age of onset is considered for psoriasis; the early age of onset is between 20 to 29 or 30 to 39
years of age, and the second with a peak value around 60 years, after which the prevalence reduced.
Psoriasis is uncommon before the age of 9 years [2].

The results observed in the present study showed a significant reduction in serum zinc level in psoriasis
patients as compared to healthy subjects. We hypothesize that this could have happened for two
reasons: first, it is possible that the decrease in serum zinc level in psoriasis patients may exacerbate the
disease. Secondly, the progression of psoriasis may be associated with a reduction in serum zinc level. In
agreement with the findings of our investigation, some researchers have reported significantly low serum
zinc levels in psoriatic patients [19-21], although other authors found no such difference [22, 23]. For
example, a study in Germany found that in contrast to the data given in the literature, there was no
significant difference between serum zinc level in patients with atopic dermatitis and psoriasis Vulgaris
compared with healthy subjects. They suggested that zinc replacement therapy in patients with atopic
dermatitis and psoriasis appears to be indicated only in those with a documented zinc deficiency [24]. In
our study, a reverse relationship was observed between serum zinc level and the extent of a skin lesion in
patients with psoriasis. Indeed, a greater extent of skin involvement was correlated with lower serum zinc
levels. This is in agreement with the results of Nigam [25], who showed that patients with more than 20%
body surface area involvement were significantly decreased serum zinc concentration compared with
those with less than 20% body surface area involvement.

In order to determine the relationship between plasma zinc level and the extent of skin involvement in
psoriasis, McMillan, and Rowe [26] evaluated plasma zinc, serum albumin, and alkaline phosphatase (a
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zinc-dependent enzyme) were measured in 35 psoriatic patients as compared with age- and sex-matched
healthy controls. There was no significant difference between these two groups as a whole for plasma
zinc level, but psoriatic patients with less than 10% body surface area involvement had significantly
higher mean plasma zinc levels compared with the control group. In addition, a significant relationship
was observed between the extent of surface involvement and the plasma zinc level, those with more than
10% body surface area involvement having lower levels than those with less than 10% body surface area
involvement. These findings are consistent with the results of our study [26]. Some researchers have
demonstrated that the zinc content of neutrophils is significantly reduced in patients with psoriasis
compared with both healthy subjects and patients with seborrhoeic dermatitis, which this reduction was
unrelated to the extent of skin involvement [27]. However, zinc levels of plasma and erythrocyte were
unchanged.

Zinc supplementation can have a valuable role in patients with psoriasis. It has been suggested that oral
zinc sulfate at a total dose of 120 mg/day of elemental zinc, for 6 months may be an effective and well-
tolerated disease-modifying anti-rheumatic drug (DMARD) in psoriatic arthritis [28]. In a previous study,
the researchers found that oral zinc sulfate seems to be valuable in the treatment of psoriatic arthritis
[13]. In addition, another study evaluated the efficacy of a topical formulation of 0.25% zinc pyrithione in
an emollient base compared with an emollient alone in the treatment of patients with localized psoriasis
involving less than 10% of body skin areas. However, the results observed in this study showed a topical
formulation of zinc pyrithione can be used to treat localized psoriasis [15]. These findings are not
consistent with the results of the present study. Our study showed that oral zinc sulfate (220 mg twice
daily) is not effective in psoriasis patients with serum zinc deficiency. In line with this result, Voorhees et
al. [29], reported oral zinc therapy in psoriasis no better than placebo though it did increase zinc
concentration in psoriatic scales, uninvolved skin, and urine. In addition, Housman et al. [30] found
topical 0.25% zinc pyrithione spray does not appear to enhance the efficacy of clobetasol propionate
0.05% foam after 2 weeks of therapy. These findings support our study results.

Some investigators have reported an association between thyroid dysfunction and a variety of
dermatological conditions [31]. There is currently no evidence to support an association between thyroid
dysfunction and psoriasis. The present study demonstrated thyroid dysfunction in 8% of patients with
psoriasis compared with 7% in control subjects, however; the difference was not statistically significant.
In line with this result, Gul et al. [32], reported thyroid autoimmunity in patients with psoriasis who did not
have arthritis was no different from that found in healthy individuals. Most researchers have reported that
there is no connection between thyroid dysfunction and psoriasis. For example, a study by Vassilatou et
al. [33] evaluated prospectively 114 psoriatic patients, 30 of them with psoriatic arthritis, and 286
subjects without psoriasis or known thyroid disease or autoimmune disease. Autoimmune thyroiditis in
psoriatic patients was not related to the age of psoriasis onset, psoriasis duration, PASI score, psoriatic
arthritis, and obesity. They eventually concluded that psoriatic patients with or without psoriatic arthritis
do not have an increased risk for autoimmune thyroiditis. These findings are consistent with the results
of our study.
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Another study [34] evaluated prospectively 100 psoriatic patients compared with a control group of 54
patients, without known thyroid gland abnormalities. These authors found no significant difference in the
thyroid gland functions between the psoriatic and the control patients. They observed that in patients
with severe psoriasis, there are increased TSH levels and positive auto-antibodies titer compared to
patients with mild psoriasis. In contrast, some researchers have reported thyroid function follow-up and
suitable treatments should be performed regularly in female patients at high risk, especially those who
have thyroid-stimulating hormone within the normal range but at the higher limit, those with positive anti-
thyroid peroxidase antibodies, and those who have a small hypoechoic thyroid pattern in ultrasound [35].

The present study has several limitations that should be considered. First, this study was a single-center
with a limited sample size and these results may not be generalizable to other centers. Large-scale
population studies are necessary in order to confirm these observations. Second, Serum zinc level
measurement may be affected by several factors, including stress, infection, or other metabolic
conditions [36].

Conclusion
Although the prevalence of serum zinc deficiency is higher in psoriasis patients compared with healthy
subjects, oral zinc supplementation does not appear to have therapeutic benefits in these patients. In
addition, we could not find any relationship between thyroid dysfunction and psoriasis.
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Tables
Table 1: Age distribution of patients

 

Groups

Age groups (years)

15 to 25 25 to 35 35 to 45 45 to 55 55 to 65 65 to 75

Control, n (%) 26 (26%) 30 (30%) 19 (19%) 15 (15%) 7 (7%) 3 (3%)

Case, n (%) 25 (25%) 31 (31%) 18 (18%) 15 (15%) 7 (7%) 4 (4%)

Total, n (%) 51 (25.5%) 61 (30.5%) 37 (18.5%) 30 (15%) 14 (7%) 7 (3.5%)

 

Table 2: The serum zinc level in psoriasis patients and controls.

Study subjects Serum zinc level (μg/dL) p value

Range Mean ± SD

Psoriasis group (n = 100) 41 to 95 62.3 ± 14.3  

0.001Control group (n= 100) 64 to 128 87.7 ± 35.2

 

Table 3: Prevalence of thyroid dysfunction in psoriasis patients compared with control group
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Groups

Number of normal thyroid
function (%)

Number of
hypothyroidism (%)

Number of
hyperthyroidism

(%)

 

p
value

Psoriatic
group

(n = 100)

92 (92%) 7 (7%) 1 (1%)  

0.361

Control
group
(n = 100)

93 (93%) 5 (5%) 2 (2%)

 Table 4: Mean values of PASI score before, after treatment, and mean differences in both groups of
patients.

 

Groups

PASI score (Mean ± SD)  

Differences
(Mean ± SD)

 

P-valueBefore
treatment

12 weeks after
treatment

Clobetasol propionate cream (group
A)

5.6 ± 1.9 1.4 ± 0.7 4.6 ± 3.1 p<0.001

Clobetasol propionate cream plus oral
zinc sulphate (group B)

6.1 ± 2.3 1.3 ± 0.4 4.9 ± 3.4 p<0.001

p-value between groups before and
after treatment

p =0.314 p =0.416 p =0.486  


