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Abstract
Background
Although numerous studies have been conducted to determine the relationship between psoriasis and
thyroid dysfunction, contrasting results have been reported. The link between psoriasis and thyroid disease
has not been elucidated well. This study aimed to determine the frequency of thyroid dysfunction and its
relationship with gender, age, duration, and severity of psoriasis among patients with psoriasis.

Methodology
Psoriasis was diagnosed clinically, and the severity of the disease was assessed by the Psoriasis Area Severity
Index (PASI) score and the body surface area (BSA) involved, as measured by Wallace’s rule of nine. A total
of 111 patients with psoriasis were analyzed for thyroid dysfunction, which included thyroid-stimulating
hormone, free T3, free T4, and anti-thyroid peroxidase (anti-TPO) antibody levels. SPSS version 23.0 (IBM
Corp., Armonk, NY, USA) was used for analysis.

Results
Out of the 111 analyzed psoriasis patients, deranged thyroid status was observed in 22 patients. Anti-TPO
was increased in 19 patients. Patients with thyroid dysfunction had a more severe form of psoriasis (both by
PASI score and BSA involvement) than those with mild psoriasis (61.9% vs. 38.1%), whereas patients with
increased anti-TPO had a milder disease.

Conclusions
This study illustrated deranged thyroid status and thyroid autoimmunity in 19.8% and 17.1% of psoriasis
patients, respectively, suggesting thyroid dysfunction and autoimmunity. However, further studies are
required to expand our knowledge of psoriasis and its association with thyroid dysfunction and thyroid
autoimmunity, as well as with age, gender, disease duration, and severity of psoriasis.

Categories: Dermatology, Endocrinology/Diabetes/Metabolism, Rheumatology
Keywords: thyroid disorders, thyroid autoimmunity, hypothyroidism, hyperthyroidism, psoriasis

Introduction
Psoriasis is a chronic, immunologically mediated, proliferative skin disorder. Various studies have revealed
that autoimmune diseases are more prevalent in patients with psoriasis and psoriatic arthritis than in the
general population. Individuals with psoriasis are almost twice as likely to develop another autoimmune
condition than those without psoriasis [1]. Autoimmune disorders linked with psoriasis include vitiligo,
diabetes mellitus, autoimmune thyroiditis, rheumatoid arthritis, and inflammatory bowel disease. Patients
with psoriasis have an increased incidence of thyroid diseases, including hyperthyroidism, hypothyroidism,
Graves’ disease, and Hashimoto thyroiditis [1]. Graves’ and Hashimoto’s disease are the most common cause
of hyperthyroidism and hypothyroidism, respectively, in iodine-replete areas. Among thyroid antibodies,
anti-thyroid peroxidase (anti-TPO) antibodies are the most frequent autoantibodies in patients with
autoimmune thyroid disease (AITD), present in approximately 90% of the patients with Hashimoto’s
thyroiditis. Although the exact link in the pathogenesis is not well understood, both AITD and psoriasis
share several similar inflammatory pathways, which is possibly the connection between the two disorders.
Genetic, environmental, immune defects, and hormonal factors participate in the pathogenesis of psoriasis.
It is postulated that thyroid hormones bind to the receptors present on the skin and produce epidermal
growth factor (EGF), which leads to keratin synthesis and epidermal hyperplasia [2,3]. Several studies have
implicated the role of T-helper type 1 (TH-1) cell-mediated inflammation and their various inflammatory
pathways in the immunopathogenesis of psoriasis and AITD [4]. There is no current evidence regarding the
association of human leukocyte antigen (HLA). Our study intends to assess the frequency of thyroid
dysfunction and thyroid autoimmunity in patients with psoriasis and determine the association among
thyroid dysfunction, thyroid autoimmunity, and clinical features, including gender, age, duration, and
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severity of psoriasis.

Materials And Methods
We included patients with psoriasis of any clinical type who presented consecutively to the Dermatology
Department from 2020 to 2021 and consented to participate in this study. Pregnant or lactating mothers
were excluded from the study. The study was approved by the Institutional Ethics Committee (Registration
number: 337/IEC/PGM/2020). Clinicodemographic profile, history, and disease severity were recorded.
Psoriasis was diagnosed clinically, and the disease severity was assessed by the Psoriasis Area Severity Index
(PASI) score and body surface area (BSA) involved, as measured by Wallace’s rule of nine at the time of
initial presentation. PASI score of >12 and BSA involvement of >10 were defined as severe. Blood samples
were collected on an empty stomach. Thyroid-stimulating hormone (TSH), free T3 (FT3), free T4 (FT4), and
anti-TPO were measured using Advia Centaur XP immunoassay (Siemens, Munich, Germany). TSH of 0.35-
5.5 µlU/mL, FT3 of 2.3-4.2 pg/mL, FT4 of 0.89-1.76 ng/mL, and anti-TPO of 0-60 U/mL were taken as the
normal reference range. Anti-thyroglobulin antibodies and anti-thyroid stimulating hormone receptor
antibodies were not measured as they were not available in our Institute. Subclinical hypothyroidism was
defined as high TSH and normal FT3 and FT4 levels, subclinical hyperthyroidism as low TSH and normal FT3
and FT4 levels, hypothyroidism as high TSH and low FT3 and FT4 levels, and hyperthyroidism as low TSH
and high FT3 and FT4 levels.

Statistical analysis
SPSS version 23.0 (IBM Corp., Armonk, NY, USA) was used for analysis. Qualitative variables were
summarized as number (N) and frequencies (%), while quantitative variables were summarized as mean and
standard deviation (M ± SD). Wilcoxon-Mann-Whitney U test, chi-squared test, and Fisher’s exact test were
used for correlating the variables. A p-value of <0.05 calculated at 5% level (95% confidence interval) was
considered significant.

Results
Table 1 depicts the baseline clinicodemographic features and thyroid function abnormalities of 111 psoriasis
patients. Of the 111 analyzed patients, 86 (77.5%) were males and 25 (22.5%) were females. The mean age
(years) was 39.86 ± 13.84, ranging from 18 to 71 years. In total, 61 (55.0%) patients were aged ≤40 years (type
1 psoriasis) and 50 (45.0%) were aged >40 years (type 2 psoriasis). The mean total duration of illness (years)
was 5.35 ± 5.49, with the majority presenting within five years. In most patients, the scalp was the initial site
of involvement (47.7%). Overall, 98 (88.3.5%) patients had plaque-type psoriasis, followed by palmoplantar
psoriasis (6.3%), erythrodermic (1.8%), guttate (1.8%), and pustular psoriasis (1.8%). In total, 29 (26.1%)
patients experienced winter exacerbation, and 13 (11.7.4%) experienced summer exacerbation. The mean
PASI score was 10.57 ± 9.61. Overall, 74 (67.9%) patients had a PASI score of ≤12, and 35 (32.1%) had a PASI
score of >12 (severe). The mean BSA (%) was 11.95 ± 15.16. Overall, 73 (65.8%) patients had BSA of ≤10%
and 38 (34.2%) had BSA of >10% (severe).
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Clinical parameters frequency

Age (years) (39.86 ± 13.84)

≤40 years 61 (55.0%)

>40 years 50 (45.0%)

Gender

Male 86 (77.5%)

Female 25 (22.5%)

Total duration of illness (years)

≤5 years 78 (70.3%)

>5 years 33 (29.7%)

Initial site of involvement

Scalp 53 (47.7%)

Lower limbs 29 (26.1%)

Upper limbs 18 (16.2%)

Trunk 11 (9.9%)

Type of psoriasis

Plaque psoriasis 98 (88.3%)

Palmoplantar 7 (6.3%)

Erythrodermic 2 (1.8%)

Guttate 2 (1.8%)

Pustular psoriasis 2 (1.8%)

Seasonal exacerbation

None 64 (57.7%)

Winter 29 (26.1%)

Summer 13 (11.7%)

Monsoon 5 (4.5%)

PASI score (10.57 ± 9.61)

≤12 74 (67.9%)

>12 35 (32.1%)

BSA (%) (11.95 ± 15.16)

≤10% 73 (65.8%)

>10% 38 (34.2%)

TABLE 1: A summary of clinical details.
PASI: Psoriasis Area and Severity Index; BSA: body surface area

Table 2 shows the summary of the thyroid function test. In total, six (5.4%) patients had low TSH, and 16
(14.4%) patients had high TSH. Overall, 12 (10.8%) patients had low FT3, and two (1.8%) patients had high
FT3. Seven (6.3%) patients had low FT4, and four (3.6%) had high FT4. Anti-TPO increased in 19 (17.1%)
patients. Out of the 111 psoriasis patients, 22 (19.8%) patients had deranged thyroid functions; seven (6.3%)
subclinical hypothyroidism, eight (7.2%) hypothyroidism, five (4.5%) subclinical hyperthyroidism, and two
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(1.8%) hyperthyroidism.

Thyroid function tests Frequency

TSH

Low 6 (5.4%)

WNL 89 (80.2%)

High 16 (14.4%)

FT3

Low 12 (10.8%)

WNL 97 (87.4%)

High 2 (1.8%)

FT4

Low 7 (6.3%)

WNL 100 (90.1%)

High 4 (3.6%)

Anti-TPO

WNL 92 (82.9%)

High 19 (17.1%)

TFT

WNL 89 (80.2%)

Subclinical hypothyroidism 7 (6.3%)

Hypothyroidism 8 (7.2%)

Subclinical hyperthyroidism 5 (4.5%)

Hyperthyroidism 2 (1.8%)

TFT impression

Normal 89 (80.2%)

Abnormal 22 (19.8%)

TABLE 2: Summary of thyroid function tests.
TFT: thyroid function test; TSH: thyroid-stimulating hormone; WNL: within normal limit; FT3: free T3; FT4: free T4; anti-TPO: anti-thyroid peroxidase

Table 3 shows the comparative clinicoepidemiologic features of patients with normal thyroid function tests
and thyroid dysfunction. A more significant number of males than females (81.8% vs.18.2%), patients aged
40 years or below than older patients (63.6% vs. 36.4%), having psoriasis for ≤5 years than more than five
years (72.7% vs. 27.3%), and moderate-to-severe psoriasis (both by PASI score and BSA involvement) than
mild psoriasis (61.9% vs. 38.1%) showed thyroid dysfunction. However, there was no statistically significant
difference in gender, age, duration, and severity of psoriasis compared to patients with normal thyroid
function tests.

Parameters
TFT impression

P-value
Normal (n = 89) Abnormal (n = 22)

Age (years) 40.44 ± 14.22 37.55 ± 12.19 0.4241

2022 Yumnam et al. Cureus 14(3): e22987. DOI 10.7759/cureus.22987 4 of 10



Age

0.3612≤40 years 47 (52.8%) 14 (63.6%)

>40 years 42 (47.2%) 8 (36.4%)

Gender

0.7773Male 68 (76.4%) 18 (81.8%)

Female 21 (23.6%) 4 (18.2%)

Total duration of illness (years) 5.47 ± 5.88 4.86 ± 3.63 0.5931

Total duration of illness   

0.7782≤5 years 62 (69.7%) 16 (72.7%)

>5 years 27 (30.3%) 6 (27.3%)

Type of psoriasis

0.1863

Plaque psoriasis 80 (89.9%) 18 (81.8%)

Palmoplantar 6 (6.7%) 1 (4.5%)

Erythrodermic 1 (1.1%) 1 (4.5%)

Guttate 1 (1.1%) 1 (4.5%)

Pustular psoriasis 1 (1.1%) 1 (4.5%)

PASI score 9.56 ± 9.25 14.81 ± 10.17 0.0091

PASI score category

0.0012≤12 66 (75.0%) 8 (38.1%)

>12 22 (25.0%) 13 (61.9%)

BSA (%) 10.38 ± 13.67 18.27 ± 19.22 0.0031

BSA

0.0012≤10% 65 (73.0%) 8 (36.4%)

>10% 24 (27.0%) 14 (63.6%)

TSH (µIU/mL) 2.95 ± 1.06 5.83 ± 3.69 0.0011

FT3 (pg/dL) 3.05 ± 0.72 2.47 ± 1.16 0.0011

FT4 (ng/dL) 1.33 ± 0.36 1.07 ± 0.76 0.0071

Anti-TPO (IU/mL) 38.36 ± 23.58 48.23 ± 27.01 0.1351

TSH

<0.0013
Low 0 (0.0%) 6 (27.3%)

WNL 89 (100.0%) 0 (0.0%)

High 0 (0.0%) 16 (72.7%)

FT3

<0.0013
Low 4 (4.5%) 8 (36.4%)

WNL 84 (94.4%) 13 (59.1%)

High 1 (1.1%) 1 (4.5%)

FT4

<0.0013
Low 0 (0.0%) 7 (31.8%)

WNL 87 (97.8%) 13 (59.1%)
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High 2 (2.2%) 2 (9.1%)

Anti-TPO

0.0573WNL 77 (86.5%) 15 (68.2%)

High 12 (13.5%) 7 (31.8%)

TFT

<0.0013

WNL 89 (100.0%) 0 (0.0%)

Subclinical hypothyroidism 0 (0.0%) 7 (31.8%)

Hypothyroidism 0 (0.0%) 8 (36.4%)

Subclinical hyperthyroidism 0 (0.0%) 5 (22.7%)

Hyperthyroidism 0 (0.0%) 2 (9.1%)

TABLE 3: Association between thyroid function tests and clinical parameters.
1Wilcoxon-Mann-Whitney U test; 2Chi-squared test; 3Fisher’s exact test

TFT: thyroid function test; PASI: Psoriasis Area and Severity Index; BSA: body surface area; TSH: thyroid-stimulating hormone; WNL: within normal limit;
FT3: free T3; FT4: free T4; anti-TPO: anti-thyroid peroxidase

Table 4 presents the comparative clinicodemographic features of normal patients and those with thyroid
autoimmunity. Men and patients aged ≤40 years had more autoimmunity than older (>40 years) and female
patients (89.5% vs. 10.5% and 73.75% vs. 26.3%, respectively). However, more patients with thyroid
autoimmunity showed milder disease in both PASI scores (63.2% vs. 36.8%) and BSA involved (68.4% vs.
31.6%). There was no statistically significant difference between normal patients and those having thyroid
autoimmunity regarding gender, age, duration, and severity of psoriasis.

Parameters
Anti-TPO

P-value
WNL (n = 92) High (n = 19)

Age (years) 41.24 ± 14.08 33.21 ± 10.60 0.0201

Age

0.0712≤40 years 47 (51.1%) 14 (73.7%)

>40 years 45 (48.9%) 5 (26.3%)

Gender

0.2333Male 69 (75.0%) 17 (89.5%)

Female 23 (25.0%) 2 (10.5%)

Total duration of illness (years) 5.43 ± 5.67 4.97 ± 4.66 0.8351

Total duration of illness

0.7212≤5 years 64 (69.6%) 14 (73.7%)

>5 years 28 (30.4%) 5 (26.3%)

Type of psoriasis

1.0003

Plaque psoriasis 80 (87.0%) 18 (94.7%)

Palmoplantar 6 (6.5%) 1 (5.3%)

Erythrodermic 2 (2.2%) 0 (0.0%)

Guttate 2 (2.2%) 0 (0.0%)

Pustular psoriasis 2 (2.2%) 0 (0.0%)
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PASI score 10.67 ± 10.11 10.14 ± 6.96 0.5981

PASI score category

0.6272≤12 62 (68.9%) 12 (63.2%)

>12 28 (31.1%) 7 (36.8%)

BSA (%) 12.11 ± 16.16 11.16 ± 9.20 0.2921

BSA

0.7892≤10% 60 (65.2%) 13 (68.4%)

>10% 32 (34.8%) 6 (31.6%)

TSH (µIU/mL) 3.46 ± 2.15 3.82 ± 2.48 0.4431

FT3 (pg/dL) 3.04 ± 0.84 2.47 ± 0.79 0.0031

FT4 (ng/dL) 1.32 ± 0.48 1.06 ± 0.40 0.0201

Anti-TPO (IU/mL) 30.71 ± 12.30 86.84 ± 11.97 <0.0011

TSH

0.0943
Low 4 (4.3%) 2 (10.5%)

WNL 77 (83.7%) 12 (63.2%)

High 11 (12.0%) 5 (26.3%)

FT3

0.0593
Low 7 (7.6%) 5 (26.3%)

WNL 83 (90.2%) 14 (73.7%)

High 2 (2.2%) 0 (0.0%)

FT4

0.6563
Low 5 (5.4%) 2 (10.5%)

WNL 83 (90.2%) 17 (89.5%)

High 4 (4.3%) 0 (0.0%)

TFT

0.1253

WNL 77 (83.7%) 12 (63.2%)

Subclinical hypothyroidism 5 (5.4%) 2 (10.5%)

Hypothyroidism 5 (5.4%) 3 (15.8%)

Subclinical hyperthyroidism 3 (3.3%) 2 (10.5%)

Hyperthyroidism 2 (2.2%) 0 (0.0%)

TFT Impression

0.0573Normal 77 (83.7%) 12 (63.2%)

Abnormal 15 (16.3%) 7 (36.8%)

TABLE 4: Association between anti-TPO and clinical parameters.
1Wilcoxon-Mann-Whitney U test; 2Chi-squared test; 3Fisher’s exact test

TFT: thyroid function test; PASI: Psoriasis Area and Severity Index; BSA: body surface area; TSH: thyroid-stimulating hormone; WNL: within normal limit;
FT3: free T3; FT4: free T4; anti-TPO: anti-thyroid peroxidase
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Table 5 highlights the association between the type of psoriasis and thyroid dysfunction. Plaque psoriasis
(18) was associated with a higher number of thyroid dysfunction (seven hypothyroidism, five subclinical
hypothyroidism, four subclinical hyperthyroidism, and two hyperthyroidism).

Thyroid dysfunction
Type of psoriasis

Plaque psoriasis (n = 98) Palmoplantar (n = 7) Erythrodermic (n = 2) Guttate (n = 2) Pustular psoriasis (n = 2)

Subclinical hypothyroidism 5 (5.1%) 1 (14.3%) 0 (0.0%) 1 (50.0%) 0 (0.0%)

Hypothyroidism 7 (7.1%) 0 (0.0%) 1 (50.0%) 0 (0.0%) 0 (0.0%)

Subclinical hyperthyroidism 4 (4.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (50.0%)

Hyperthyroidism 2 (2.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

TABLE 5: Association between the type of psoriasis and thyroid dysfunction.

Discussion
Despite the various updates in the treatment and pathogenesis of psoriasis, the association of thyroid
disorders with psoriasis remains obscure. In this study, we investigated the frequency of thyroid dysfunction
and its clinical correlation in 111 psoriasis patients. Although no gender predilection has been reported in
the literature, in this study, the majority were males (77.5%), with a male-to-female ratio of 3.44:1. This
supports other studies where the majority of psoriasis patients were males [5,6]. However, the exclusion of
females in most studies might be a reason for this. In this study, the most common age group affected was
the third to the fourth decade, and psoriasis was relatively uncommon in the elderly (>60 years). This was
consistent with the age distribution of psoriasis reported in previous studies [7,8]. The most common type of
psoriasis observed was chronic plaque psoriasis (88.3%). This was in concordance with the study by Bedi et
al. and Dogra et al. [9,10]. In this study, the second most common type of psoriasis was palmoplantar
psoriasis, which accounted for 6.3% of the total psoriasis cases. This was more than that reported by Bedi et
al. (2%). In most studies, palmoplantar psoriasis comprised only 3-4% of all psoriasis cases. In contrast,
other studies reported palmoplantar psoriasis to be the most common [11]. Although psoriasis can begin
from any site, the most common initial site of involvement observed in this study was the scalp, which is
consistent with previous studies reported in the literature [12].

In a recent study, Rana et al. observed deranged thyroid function in 10% of psoriasis patients and reported
hypothyroidism and hyperthyroidism in 5.4% and 2.7% of patients, respectively [13]. Similarly, in this study,
deranged thyroid function was seen in 19.8% of the patients, of which hypothyroidism was seen in 7.2%,
followed by subclinical hypothyroidism (6.3%), subclinical hyperthyroidism (4.5%), hyperthyroidism (1.8%).
A greater number of patients with deranged thyroid function showed moderate-to-severe disease compared
to euthyroid patients regarding their PASI score as well as BSA involved (51.7% vs. 40.6%; 48.3% vs. 42.5%,
respectively), which is consistent with our findings (61.9% vs. 25.0%; 63.6% vs. 27%, respectively). This is in
concordance with the case-control study by Arican et al. who found a significantly higher PASI score in
psoriasis patients with deranged thyroid function than euthyroid psoriasis patients [14]. They hypothesized
that this might be due to the direct or indirect effects of thyroid hormones on the course of psoriasis, and the
excessive production of thyroid hormones possibly aggravates psoriasis because of their hyperproliferative
effects. In a U.S.-based National Health and Nutrition Examination Survey data (2011-2012) analysis,
patients with psoriasis had a risk of increased thyroid function [15]. However, the association was not
significant after adjusting confounding variables. Patients with active psoriasis had significantly lower
levels of TSH than those without active disease. Using the same data from 2009 to 2014, Liu et al. performed
an analysis again, and the odds of having thyroid disease were increased in all adult psoriasis patients [16].
These findings were also in agreement with a nationwide cohort study from Taiwan [17]. However, Gul et
al., Robati et al., Arican et al., and Vassilatou et al. did not find any significant difference in thyroid
parameters among psoriatic patients [14,18-20].

Du et al. showed near-normal thyroid function among psoriasis vulgaris patients compared to other types of
psoriasis. FT3 and FT4 levels were lower in pustular psoriasis and erythrodermic psoriasis patients,
respectively [21]. The authors reported that the decrease in FT3 or FT4 in patients with erythrodermic
psoriasis was possibly due to diffuse erythema and repeated shedding of scales, causing water and
electrolyte disturbances as well as metabolic abnormalities. Hence, such patients can develop the euthyroid
sick syndrome, which presents as low T3 or low T4 syndrome and can be easily misdiagnosed as
hypothyroidism. On the contrary, in our study, among the various types of psoriasis, plaque-type presented
with a more significant number of deranged thyroid hormones, which may be due to more plaque psoriasis
than other types of psoriasis. It has been reported that there is an increased prevalence of thyroid
dysfunction in palmoplantar pustulosis, but the majority of the patients were smokers, which could interfere
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with thyroid function [22].

In our study, anti-TPO antibodies were elevated in 17.1% of the patients, with the maximum number of
patients having less severe disease. Rana et al. also noted an increase in anti-TPO antibodies in 13.5% of the
patients, with most having a milder disease in terms of PASI as well as BSA involved (66.7% vs. 33.3%; 74.4%
vs. 25.6%, respectively), which is in agreement with our study [13]. Manvi et al. reported a prevalence of
hypothyroidism with elevated anti-TPO in 8.6% of their patients, suggestive of autoimmune thyroid
function; however, there was no significant difference in the prevalence of thyroid autoimmunity between
psoriatic patients and the normal population [23]. In the Rotterdam Study, an association was not found
between anti-TPO positivity and thyroid function with prevalent psoriatic disease [24]. However, they stated
that this might be because most participants suffered from a milder disease. However, there was a positive
trend between TSH and prevalent psoriatic disease and FT4 and incident psoriatic disease. The authors also
conducted a meta-analysis and proposed that an association exists between anti-TPO positivity and AITD
with prevalent psoriatic disease [25].

The risk of thyroid dysfunction and autoimmunity increases in those with psoriatic arthritis [26-28]. AITD
and the risk of other autoimmune diseases also increase in psoriatic arthritis [24]. This might be explained by
the stronger systemic inflammation, which is proved by the higher levels of interleukin-6, CD16+
proinflammatory monocytes, osteoprotegerin, high-sensitive C-reactive protein, and vascular endothelial
growth factor in psoriatic arthritis compared to psoriasis alone [29]. The risk is further increased in psoriatic
arthritis with polyarticular involvement and longer disease duration.

Alidrisi et al. reported a significantly higher prevalence of ant-TPO antibodies, Tg antibodies,
hypoechogenicity, pseudo-nodularity, and increased vascularity in patients with psoriasis compared to the
control group, demonstrating a clear association between psoriasis and Hashimoto’s thyroiditis [30].
Psoriasis patients with late-onset (age ≥40 years) and obesity were significantly more likely to have positive
TPO antibodies, with a prevalence of 42.1% and 40.7%, respectively. Types of psoriasis, severity, duration,
age, gender, smoking status, type 2 diabetes, and personal and family history did not correlate with thyroid
autoimmunity. They stated that Hashimoto’s thyroiditis is associated with HLA class II alleles and early-
onset psoriasis with class I HLA, specifically the HLA-C allele, which is not implicated in Hashimoto’s
susceptibility. In comparison, late-onset psoriasis had no clear HLA association, which may explain the
increased prevalence of thyroid antibodies with increasing age. This finding corroborates the study by Rana
et al. [13]. They also opined that the higher prevalence of TPO antibodies in obese psoriatic patients might
be related to adipokine-derived cytokines, including leptin, which was present in higher concentrations. On
the contrary, increased anti-TPO was seen more in patients aged ≤40 years in this current study.

The significance of thyroid dysfunction as a risk factor for the chronicity and severity of psoriasis needs
robust evidence. The exact role of thyroid hormones and antibodies in the etiopathogenesis and whether
treatment with anti-thyroid drugs can be an option in psoriasis needs confirmation with well-designed
experimental and prospective clinical studies demonstrating the effect of these hormones on keratinocytes.
Serial measurements of thyroid hormones and antibodies are required to further characterize the
relationship. The geographical and genetic link of these two diseases and the other associated factors such
as diabetes, obesity, and stress that can affect thyroid function needs to be studied.

Limitations
Because this was an observational, cross-sectional study, the temporal relationship between thyroid diseases
and psoriasis could not be established. Data at a single time point could not reflect long-term exposure to
various biochemical factors that might have been important effect modifiers of thyroid disease. Our study
did not include a control group of healthy individuals and there were no psoriatic arthritis patients in the
study. Additionally, serial thyroid measurement and ultrasonography were not done.

Conclusions
This study aimed to expand our knowledge of psoriasis and its association with thyroid dysfunction, thyroid
autoimmunity, and clinical features, including age, gender, disease duration, and severity of psoriasis. The
present study illustrated deranged thyroid status and increased anti-TPO in 19.8% and 17.1% of psoriasis
patients, respectively, suggesting thyroid dysfunction and autoimmunity. Dermatology, endocrinology, and
rheumatology consultations are warranted for the early identification of thyroid diseases in psoriasis and
psoriatic arthritis patients to provide better clinical care and management.
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