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Introduction: Psoriasis is a chronic immune-mediated skin condition. One of the intriguing challenges 
in studying psoriasis has been identification of correlations between this disease and gender and body 
weight. 

Objectives: A multicenter retrospective study was conducted among patients with moderate-to-severe  
psoriasis who attended the outpatient clinics of 6 University Hospitals in Italy. The effects of apremi-
last on weight and body mass index (BMI) according to gender after 24 weeks and 48 weeks of  
therapy were considered.

Methods: We enrolled retrospectively 120 adult patients with moderate-to-severe psoriasis who un-
derwent apremilast treatment for at least 24 weeks. Baseline characteristics, including age, gender, 
psoriasis area severity index (PASI), comorbidities, smoking and alcohol habits, relevant medical his-
tory and previous psoriasis systemic and biologic treatments were recorded. Weight and BMI were 
evaluated at baseline (T0) and at 24 (w24) and 48 weeks (w48). A descriptive statistical analysis has 
been performed.
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Introduction

Psoriasis is a chronic immune-mediated skin condition, posing 

both physical and psychological challenges for patients [1].  

This complex dermatological condition is characterized by 

the presence of red, scaly plaques on the skin, often accom-

panied by itching and pain. However, beyond the physical 

aspect, psoriasis can heavily affect quality of life, impacting 

self-esteem, social relationships, and even individuals emo-

tional well-being [2]. One of the most intriguing challenges 

in studying psoriasis has been the identification of correla-

tions between this disease and various factors, including 

gender and body weight. In addition to environmental expo-

sures (such as air pollution and sunlight) and lifestyle factors 

(diet and physical activity), the concept of the exposome also 

includes psychosocial practices. Meanwhile, its outcomes, 

including epigenomics, transcriptomics, proteomics, and 

metabolomics, are gaining attention as key mechanisms in 

disease development. The term “exposome” refers to all the 

environmental factors, both infectious and non-infectious, 

that a person is exposed to throughout their life. It encom-

passes the cumulative impact of these factors on health, po-

tentially leading to disease or influencing its progression. 

The exposome plays a role in all skin diseases, including 

psoriasis. Factors such as lifestyle habits (diet, smoking, 

obesity, sun exposure), pre-existing conditions, exposure to 

infectious agents, as well as individual characteristics like 

skin microbes, oxidative stress, and immune responses, all 

contribute to the development and progression of psoriatic 

lesions in different ways [3]. Research has shown that psoria-

sis may manifest differently depending on the patient gender 

[4-5]. Regarding sex hormones, estrogens inhibit the produc-

tion of psoriasis-related cytokines like IL-1β and IL-23. For 

instance, men are more likely to develop plaque psoriasis on 

the scalp and trunk, while women are more prone to present 

lesions on the face and neck [6]. Moreover, while men tend 

to develop psoriasis at an earlier age and have more severe 

symptoms, women are more likely to experience fluctua-

tions in disease activity associated with hormonal changes, 

such as menstruations, pregnancy or menopause [7]. In fact, 

psoriasis lesions tend to appear or worsen during puberty 

and improve during menopause [8]. These differences may 

be attributed to a combination of genetic, hormonal, and 

environmental factors, requiring further exploration for full 

understanding. Moreover, an intriguing link has emerged 

between psoriasis and body weight, considering obesity as 

a part of the exposome [9]. Epidemiological studies have 

established a significant association between obesity and a 

higher risk of developing psoriasis, suggesting a possible role 

of systemic chronic low-grade inflammation in the disease 

pathogenetic process [10].

The relationship between psoriasis and obesity is com-

plex and bidirectional. On one hand, obesity may contribute 

to the onset and severity of psoriasis through mechanisms 

involving adipose tissue-derived cytokines and insulin resis-

tance, which promote systemic inflammation and exacerbate 

immune dysregulation [11]. On the other hand, psoriasis 

itself can influence body weight, as the physical discomfort 

and self-consciousness associated with skin lesions may 

lead to lifestyle changes, such as adopting restrictive diets 

or avoiding physical activities [12]. Adipocytes release a 

range of cytokines associated with inflammation, contrib-

uting to inflammatory responses, including in psoriasis. In 

psoriatic lesions, unsaturated fatty acids, some of which 

have anti-inflammatory and anti-proliferative effects, show 

notable variations. Disruptions in the urea cycle and the 

phenylalanine-tyrosine pathway can result in higher levels 

of ornithine and phenylalanine in these lesions. The rapid 

skin cell turnover in psoriasis also affects nucleotide metab-

olism, leading to reduced levels of certain metabolites due 

to increased demand and accelerated breakdown of purines 

and pyrimidines. Studies have found that elevated levels of 

proline and hydroxyproline, amino acids involved in the urea 

cycle and collagen production, may be linked to the sever-

ity of psoriasis [3]. This psoriasis-related inflammation and 

psychosocial stress can adversely affect metabolic health and 

contribute to weight gain, forming a vicious cycle that further 

complicates disease management [13]. Gender-specific fac-

tors could allow tailored approaches for each single patient, 

taking in consideration comorbidities, changes in lifestyle 

but above all therapies. At the same time, managing clini-

cal responses becomes increasingly complex in patients with 

multi-failure psoriasis, who have undergone multiple biologic 

treatments, as their immune system undergoes dynamic fluc-

tuations [14]. Addressing their evolving immunologic land-

scape presents significant challenges, requiring individualized 

Results: The analysis showed a significant reduction in body weight in females at w24 and w48  
(P < 0.001), with a mean difference of −2.6 kg at w24 and of -5.7 kg at w48. We observed a reduction 
of weight of 3.6% at w24, and 7.9% at w48. Similar assessments were also observed for BMI, which 
was reduced in women by 3.6% at w24 and 8% at w48. In men, no changes in weight and BMI were 
observed at w24 and/or w48.

Conclusions: Understanding the interplay between psoriasis, gender, and body weight is essential for 
effective disease management and improving patient outcomes.
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approaches to achieve therapeutic efficacy among changing 

treatment paradigms and individual patient responses.

Objectives

In last years, to the already rich therapeutical armamen-

tarium of monoclonal antibodies, the small molecules have 

found a unique position [15]. Among them, apremilast, a 

phosphodiesterase-4 inhibitor (PDE4i) approved for the 

treatment of moderate-to-severe psoriasis and psoriatic ar-

thritis (PsA), has been suggested to have a potential beneficial 

metabolic effect [16-17]. To further confirm these hypothe-

ses, a multicenter retrospective study was conducted among 

patients with moderate-to-severe psoriasis attending the out-

patient clinic of 6 University Hospital in Italy, considering the 

effects of apremilast on weight and body mass index (BMI) 

according to gender after 24 weeks and 48 weeks of therapy.

Methods

We enrolled retrospectively adult patients (aged >18 years) 

with a confirmed diagnosis of moderate-to-severe psoriasis 

who underwent apremilast treatment for at least 24 weeks 

in the period from March 2018 to November 2023. Baseline 

characteristics, including age, gender, psoriasis area severity 

index (PASI), comorbidities, smoking and alcohol habits, rel-

evant medical history and previous psoriasis systemic and 

biologic treatments were recorded. Weight and body mass 

index (BMI) were evaluated at baseline (T0) and at 24 (w24) 

and 48 weeks (w48). A descriptive statistical analysis has 

been performed. One-way or mixed paired ANOVA were 

used to evaluate the change of weight and BMI among differ-

ent follow-up visits. A P value less than 0.05 was considered 

statistically significant.

Results

A total of 120 patients (63 male [M]: 63 [52.5%]) and  

57 female [F] [47.5%]) with psoriasis treated with apremi-

last for at least w24 and with a follow-up visit at w48 were 

enrolled. Twenty-eight patients (11 M [17.5%]) and 14 F 

[24.5%]) discontinued apremilast before w48; among them, 

5 dropped-out at follow-up visit, 16 patients reported ad-

verse events (gastrointestinal symptoms, diarrhea), and  

7 patients had primary failure. The mean age of the patients 

was 63.5 ± 6.3 years (64.4 ± 13.2 in the male group and 62.6 ±  

11.7 in the female group). Mean duration of psoriasis was 

about 21.9 ± 0.7 years in all patients (23.2 ±14.9 in male and 

20.2 ± 13.7 in female). Data about smoking, alcohol habits 

and comorbidities are reported in Table 1. Considering spe-

cial sites of psoriasis, 30 patients (25%) had nail involvement 

(15 M – 23.8% and 15 F – 26.3%), 30 patients (25%)  

reported involvement of palms and soles (11 M – 17.5% 

and 19 F – 33.3%), 55 patients (45.8%) on the scalp (23 

M – 36.5% and 32 F – 56.1%), and 16 (13.3%) on genitalia 

(7 M – 11.1% and 9 F – 15.8%). Forty-one patients (34.2%; 

19 M – 30.1% and 22 F – 38.6%) had concomitant PsA. 

Out of 120 patients, 31.7% (n= 38, 17 M – 27% and 31  

F – 36.9%) were naïve to systemic therapies and 67.5% (n = 81,  

45 M – 71.4% and 36 F – 63.2%) were bio-naïve. Data 

about previous systemic or biologic therapies are reported 

in Table 1. The mean duration of therapy with apremilast 

expressed in months was 25.2 ± 19.4 (28.4 ± 20.9 in males 

and 21.5 ± 17.1 in females). The mean baseline PASI score 

for all patients was 10.1 ± 3.39 with higher values in males 

(10.7 ± 4.8) than females (9.75 ± 1.17). Because the focus of 

the study was to assess changes in weight and BMI according 

to the gender of enrolled patients, PASI values were not an-

alyzed at w24 and w48. Patients baseline characteristics are 

reported in Table 1. In male patients, the average weight was 

87.1 ± 19.7 kg at baseline, 86.8 ± 19.5 kg at week 24, and 

87 ± 20.1 kg at week 48, with a corresponding BMI of 24.8 ±  

5.1 at baseline, 24.7 ± 5.1 at week 24, and 24.6 ± 5.3 at 

week  48. For women, the average weight decreased from  

72.1 ± 15.6 kg at baseline to 69.6 ± 15.3 kg at week 24, and 

further to 66.4 ± 15.7 kg at week 48. Their mean BMI fol-

lowed a similar trend, starting at 22.3 ± 4.9 at baseline, drop-

ping to 21.5 ± 4.8 at week 24, and reaching 20.5 ± 5.1 at week 

48. The most notable changes were observed in women, with 

a more significant reduction in both weight and BMI over 

time. Values about weight and BMI are reported in Table 2. 

The analysis showed a significant reduction in body weight 

in females at w24 and w48 (P < 0.001), with a mean differ-

ence of −2.6 kg (95% confidence interval [CI] −15; −0.2) at 

w24 and of -5.7 kg; (95% CI −15; −3) at w48. We observed a 

reduction of weight of 3.6% at w24 (P < 0.001), and 7.9% at 

w48 (P < 0.001). Similar assessments were also observed for 

BMI, which was reduced in women by 3.6% at w24 and 8% 

at w48 (P < 0.001) (Figure 2). In men, no changes in weight 

and BMI were observed at w24 and/or w48, and the values 

remained almost unchanged (Figures 1 and 2).

Conclusions

In our research, we detected a notable decrease in both 

mean weight and BMI in women treated with apremilast. 

We observed a steady trend of weight reduction as early as 

w24 and almost doubled at w48. Weight loss was higher in 

overweight patients who reported mean changes of about 

12 kg at both w24 and w48. However, given the documented 

correlation between weight loss and apremilast use and the 

potential risks associated with substantial weight reduction, 
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Table 1. Demographic and Medical History Data at Baseline of Patients Enrolled

All Patients (100% - N = 120) Males (52.5% - N = 63) Females (47.5% - N = 57)

Age (years) 63.5 ± 6.3 64.4 ± 13.2 62.6 ± 11.7

Weight (kg) 79.9 ± 19.3 kg 87.1 ± 19.7 kg 72.1 ± 15.6

BMI 23.6 ± 4.9 24.8 ± 5.1 22.3 ± 4.9

Duration of disease (years) 21.9 ± 0.7 23.2 ±14.9 20.2 ± 13.7

Mean PASI 10.1 ± 3.39 10.7 ± 4.8 9.75 ± 1.17

Smoke
•	current
•	 former
•	no

24.2% (29)
20.8% (25)
55% (66)

25.4% (16)
30.1% (19)
44.4% (28)

22.8% (13)
10.5% (6)

66.6% (38)

Alcohol
•	yes (occasional)
•	no

30% (36)
70% (84)

36.5% (23)
63.5% (40)

22.8% (13)
77.2% (44)

Special sites
•	scalp
•	palms/soles
•	nails
•	genitalia

45.8% (55)
25% (30)
25% (30)

13.3% (16)

36.5% (23)
17.5% (11)
23.8% (15)
11.1% (7)

56.1% (32)
33.3% (19)
26.3 (15)
15.8% (9)

Psoriatic arthritis (PsA) 34.2% (41) 30.1% (19) 38.6% (22)

Comorbidities
•	diabetes
•	CVDs
•	HCV
•	dyslipidemia
•	hypertension
•	glaucoma
•	cancer
•	depression
•	 thyroidopathy
•	HS
•	vitiligo
•	 latent TB

95% (114)
11.7% (14)

5% (6)
0.8% (1)
9.2% (11)
24.2% (29)
0.8% (1)

36.7% (44)
1.7% (2)
2.5% (3)
0.8% (1)
0.8% (1)
0.8% (1)

92.1% (58)
11.1% (7)
6.3% (4)

-
7.9% (5)

20.6% (13)
-

36.5% (23)
-

4.8% (3)
1.6% (1)
1.6% (1)
1.6% (1)

98.3% (56)
12.3% (7)
3.5% (2)
1.8% (1)

10.5% (6)
28.1% (16)
1.8% (1)

36.8% (21)
3.5% (2)

-
-
-
-

Previous systemic 
therapies (phototherapy or 
cDMARDs)

Naïve 31.7% (38)
CyA 36.7% (44)
MTX 37.5% (45)
ACI 13.3% (16)

DMF 22.5% (27)
nbUVB 37.5% (45)

Naïve 27% (17)
CyA 38.1% (24)
MTX 31.7% (20)
ACI 15.9% (10)

DMF 25.4% (16)
nbUVB 39.7% (25)

Naïve 36.8% (21)
CyA 35.1% (20)
MTX 43.9% (25)
ACI 19.3% (11)
DMF 10.5% (6)

nbUVB 35.1% (20)

Bionaïve 67.5% (81) 71.4% (45) 63.2% (36)

Previous mAbs (number) 1) 14.2% (17)
2) 8.3% (10)
3) 0.8% (1)
4) 2.5% (4)
5) 1.7% (2)
6) 0.8% (1)

11.1% (7)
6.3% (4)
1.6% (1)
1.6% (1)

-
-

17.5% (10)
10.5% (6)

-
3.5% (2)
3.5% (2)
1.8% (1)

Duration of therapy with 
apremilast (months)

25.2 ± 19.4 28.4 ± 20.9 21.5 ± 17.1

ACI = acitretin; BMI = body mass index; CVDs = cardiovascular diseases; CyA = cyclosporin A; DMF = dimethylfumarate;  
cDMARDs = conventional disease modifying anti-rheumatic drugs; HS = hidradenitis suppurativa; mAbs = monoclonal antibodies;  
MTX = methotrexate; nbUVB = narrowband UVB; PASI = Psoriasis Area and Severity Index; TB = tuberculosis.
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percentage change in weight of 1.53% over the 156-week 

treatment period with apremilast [20]. Notably, a higher 

baseline BMI was associated with a greater proportion of pa-

tients experiencing weight loss, primarily observed within the 

initial year of treatment. Moreover, no discernible correlation 

was established between gastrointestinal adverse events, such 

careful monitoring is imperative, particularly for individuals 

with below-average body weight [18-19].

In accordance with our study findings, pivotal trials have 

underscored weight loss as a significant adverse event in pa-

tients in treatment with apremilast. An amalgamated analysis 

of phase 3 trials ESTEEM 1 and ESTEEM 2 revealed a mean 

Figure 1. Boxplot of weight. Males (light gray) at baseline, w24 and w48 and females (dark gray) at baseline, w24 and w48.

Table 2. Weight and body mass index According to Gender at Baseline and After 24 and 48 Weeks of 
Therapy With Apremilast

Weight BMI

Baseline Week 24
Week 48  

(p < 0.001) Baseline Week 24
Week 48  

(p < 0.001)

Males 87.1 ± 19.7 86.8 ± 19.5 87 ± 20.1 24.8 ± 5.1 24.7 ± 5.1 24.6 ± 5.3

Females 72.1 ± 15.6 69.6 ± 15.3 66.4 ± 15.7 22.3 ± 4.9 21.5 ±4.8 20.5 ± 5.1

BMI = body mass index.

Figure 2. Boxplot of body mass index. Males (light gray) at baseline, w24 and w48 and females (dark gray) at baseline, w24 and w48.
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patient is essential, allowing for targeted action on both skin 

disease and comorbidities and aiming to restore well-being 

[27]. From the result of our study, however, weight loss and 

BMI reduction appear to be the exclusive preserve of women 

while men are less affected by these changes (Figure 3).

To date, gender dermatology has focused almost exclu-

sively on possible differences in the therapeutic efficacy of 

systemic drugs or mAbs [28]. The mechanism underlying the 

results of our study is not fully elucidated. There is a mor-

phological difference between fat accumulation in women 

and that in men, which gender hormones related, along with 

the density of their respective receptors [29]. In fact, adipo-

cytes have specific receptors for androgens with a higher 

density in visceral fat cells than in adipocytes isolated from 

subcutaneous fat [30]. In particular, alpha1-adrenergic re-

ceptors play a significant inhibitory role in lipogenesis, while 

alpha2-adrenergic receptors inhibit lipolysis [31]. Alpha2s 

are 17 times more numerous in women than in men [32]. 

Thus, a role of apremilast on alpha2 inhibition and alpha1 

over-activation could be hypothesized, which would explain 

the greater weight loss in women than in men. However, fur-

ther studies are needed to substantiate this hypothesis.

Considering these intricate connections, a multidis-

ciplinary approach involving dermatologists and endo-

crinologists is essential for comprehensive psoriasis care. 

Collaborative efforts aimed at addressing both the derma-

tological and systemic aspects of the disease, while consider-

ing the unique characteristics of each patient, are crucial for 

achieving optimal outcomes and enhancing quality of life. 

In conclusion, understanding the interplay between psoria-

sis, gender, and body weight is essential for effective disease 

management and improving patient outcomes. By being 

able to understand the complexities of these relationships 

as diarrhea, nausea, or vomiting, and weight loss in patients 

treated with apremilast [17]. Other studies have evaluated the 

reduction in weight and/or BMI during apremilast therapy. 

In a 6-month prospective open-label study involving patients 

with PsA and psoriasis treated with apremilast, consistent 

reductions in weight and BMI were reported. The study 

demonstrated an average weight loss of 2.2 kg, a significant 

decrease in waist circumference at week 4, and a reduction 

in hip circumference at week 12 [21]. Further consideration 

would be needed regarding the possible role of the molecule 

on visceral fat. The differentiation between visceral and sub-

cutaneous fat assumes significance in the assessment of car-

diovascular disease (CVD) risk, given the metabolic activity 

of the former and its impact on cardiovascular homeostasis 

[22]. Dysregulated inflammation in visceral adipose tissue 

exacerbates endothelial dysfunction, altering immune cell 

and adipokine profiles [23]. A study highlighted a 6% reduc-

tion in both subcutaneous and visceral fat in patients treated 

with apremilast, with a steady downward trend from week 

16 to 52 [24]. Consequently, the observed decline in both 

subcutaneous and visceral fat in patients receiving apremi-

last treatment suggests a potential protective effect against 

CVDs. Additionally, interventions targeting weight loss have 

demonstrated efficacy in reducing psoriasis severity among 

overweight or obese individuals [25]. Obesity and elevated 

BMI, recognized as CVDs risk factors, have also been associ-

ated with diminished short-term clinical responses to various 

systemic treatments, particularly biologics [26]. Therefore, 

the documented influence of apremilast on weight loss and 

adiposity reduction holds promise for improving metabolic 

profiles and treatment responses within this specific patient 

population. This finding is part of the now widespread and 

shared belief that a comprehensive approach to the psoriatic 

Figure 3. Comparison between males (light gray) and females (dark gray) for weight and bdy mass index at baseline, w24 and w48.
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DOI: 10.3389/fimmu.2021.711060

14.	 Manzo Margiotta F, Michelucci A, Capalbo E, et al. Efficacy of 

Risankizumab after Intra-Class Switching between Anti IL-23 
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tion. Ital J Dermatol Venereol. 2024 Feb;159(1):64-65. PMID: 
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Triglyceride/High-Density Lipoprotein Cholesterol (TG/HDL-C) 

Ratio as a Risk Marker for Metabolic Syndrome and Cardio-
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PMID: 36900073 PMCID: PMC10001260 DOI: 10.3390 

/diagnostics13050929

20.	 Crowley J, Diamant D, Joly P, et al. Long-Term Safety and Tol-

erability of Apremilast in Patients with Psoriasis: Pooled Safety 

Analysis for ≥156 Weeks from 2 Phase 3, Randomized, Controlled 

Trials (ESTEEM 1 and 2). J Am Acad Dermatol. 2017 Aug;77(2): 

310-317.e1. PMID: 28416342 DOI: 10.1016/j.jaad.2017.01.052

21.	 Shah BJ, Mistry D, Chaudhary N, Shah A. Real-World Efficacy 

and Safety of Apremilast Monotherapy in the Management of 

Moderate-to-Severe Psoriasis. Indian Dermatol Online J. 2020 

Jan 13;11(1):51-57. PMID: 32055509 PMCID: PMC7001393 

DOI: 10.4103/idoj.IDOJ_169_19

22.	 Abraham TM, Pedley A, Massaro JM, Hoffmann U, Fox CS. 

Association between Visceral and Subcutaneous Adipose Depots 

and Incident Cardiovascular Disease Risk Factors. Circulation. 

2015 Oct 27;132(17):1639-47. PMID: 26294660 PMCID: 

PMC4779497 DOI: 10.1161/CIRCULATIONAHA.114.015000

23.	 Kawai T, Autieri MV, Scalia R. Adipose Tissue Inflammation and 
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Apremilast With Vascular Inflammation and Cardiometa-

bolic Function in Patients With Psoriasis: The VIP-A Phase 4, 
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ogy. 2022 Dec 1;158(12):1394-1403. PMID: 36129688 PMCID: 
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through further research and clinical practice, we can pave 

the way for more personalized and holistic approaches to 

psoriasis care, ultimately empowering individuals to better 

cope with the challenges posed by this chronic condition.
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