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Abstract

Introduction: Chronic-plaque psoriasis is a chronic inflammatory dermatological disease. Obesity co-
morbidities, including non-alcoholic fatty liver disease, are highly prevalent in patients with chronic- 
plaque psoriasis. Recently, weight loss has been a highly recommended intervention to improve the se-
verity of psoriatic symptoms, psoriasis-induced chronic systemic inflammation, psoriasis-associat-
ed cardiovascular risk factors, quality of life, and the efficacy of anti-psoriatic drugs. This study was 
designed to assess the effect of a 12-week low-calorie-diet intervention on aspartate transaminase, 
psoriasis severity (assessed via Psoriasis Area and Severity Index – PASI), alanine transaminase, quality 
of life (assessed via Dermatology Life Quality Index – DLQI), triglycerides, waist circumference (WC), and 
body mass index (BMI) in class I obese men with chronic-plaque and non-alcoholic fatty liver disease. 
Material and methods: Sixty men with age ≥ 18 years with class I obesity and with chronic plaque 
psoriasis and non-alcoholic fatty liver disease were included in the study. All participants were ran-
domly assigned to one of two groups: the first group as the low-calorie-diet group (30 men received 
immunosuppressive drugs, followed a low-calorie diet, and increased their energy expenditure through 
a daily 15,000-step outdoor walking program for 12 weeks) and the second as the control group  
(30 men received immunosuppressive drugs only). The primary outcome consisted of the results 
of the area and severity index. Weight, BMI, WC, laboratory results such as triglycerides, liver enzymes 
(alanine transaminase and aspartate transaminase) as well as DLQI were considered as secondary 
outcomes. 
Results: While no significant improvements were achieved in the measured variables of the control 
group, the low-calorie-diet group demonstrated significant improvement in all the measured variables. 
Conclusions: The results of the present study confirmed that 12-week low-calorie-diet intervention 
controls BMI, increases the response of psoriasis to pharmacological agents and improves the quality 
of life. Diet interventions significantly control the elevated hepatic enzymes (aspartate and alanine 
transaminases) and triglycerides in male patients with chronic-plaque psoriasis and non-alcoholic fat-
ty liver disease.

Key words: weight loss, low-calorie diet, psoriasis, non-alcoholic fatty liver disease.

Introduction

Chronic plaque psoriasis (CPP) is a chronic inflamma-

tory dermatological disease. The CCP is characterized by 

erythematous plaques, dense silvery scales, and red/white 
skin blotches [1]. The association between psoriasis-in-
duced chronic inflammation and the development of car-
diovascular and metabolic diseases has repeatedly been 
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documented. Non-alcoholic fatty liver disease (NAFLD) 
is one of the highly prevalent metabolic diseases/com-
plications in patients with psoriasis, especially obese 
ones [2, 3]. The estimated percentage of NAFLD in pa-
tients with psoriasis is 85% [4, 5] but the cause of this 
high percentage is not fully explained [6]. 

Psoriasis-induced chronic inflammation (evoked 
from skin- or blood-derived cytokines) [7], increased en-
ergy intake [8], and lack of energy expenditure [9] are 
the suggested causes of development of NAFLD and 
other cardiovascular risk factors (e.g. metabolic syn-
drome) in psoriatic patients [7]. 

Recently, weight loss has been a highly recom-
mended intervention in many disorders [10]. It is rec-
ommended in psoriatic patients to improve the severi-
ty of psoriatic symptoms [11], psoriasis-induced chronic 
systemic inflammation, psoriasis-associated cardio-
vascular risk factors [12], quality of life, and the effica-
cy of anti-psoriatic drugs, especially in mild-to-severe 
stages of CPP [13].

No study has investigated the effect of weight loss 
on triglycerides, liver enzymes, psoriasis severity, and 
quality of life in men with psoriasis and NAFLD, so this 
study was the first to examine this effect.

Material and methods

Inclusion criteria

The men with psoriasis were recruited through fixed 
posters on the walls of the internal diseases and derma-
tology outpatient clinics of Zefta and Mitghamer Gen-
eral Hospitals. This study included 60 class I obese men. 
The men were stable mild-to-severe psoriatics with NAFLD 
(the diagnosis of fatty liver was confirmed through abdom-
inal ultrasonography). The included men were ≥ 18 years 
old. The recruited psoriatic men received immunosuppres-
sive therapies without changes in the last 6 months.

Exclusion criteria

Men with other forms of psoriasis, such as arthro-
pathic/guttate, pustular, and erythrodermic psoriasis, 
were excluded. Men with psoriasis who had received 
phototherapy and biologic interventions for at least  
12 weeks before enrolment were also excluded. 

Psoriatic men with cancer, hepatitis, other autoimmune 
diseases, or disorders within the kidneys or the heart were 
excluded. Psoriatic smokers and alcoholics were also ex-
cluded. Psoriatic men using weight loss prescriptions or fol-
lowing diet and/or exercise programs were also excluded.

Assessed for eligibility (n = 85)
Enrollment

Randomized (n = 64)

Excluded (n = 21)
• Not fit to inclusion criteria (n = 17)
• Refused the participation (n = 2)
• Other reasons (n = 2)

Low-calorie diet group (daily walking program 
plus low-calorie restriction, and administration 

of immunosuppressive drugs for 12 weeks) 
(n = 32)

Control group (n = 32) administered immuno-
suppressive agents only for 12 weeks

Allocation

Two men discontinued the diet restrictions  
and withdrawn from the participation in study

The authors lost the follow-up to two men due 
to their not-reachable changed phone numbers

Follow-up

Analysed (n = 30)
Excluded from analysis (n = 0)

Analysed (n = 30)
Excluded from analysis (n = 0)

Analysis

Fig. 1. Flow chart of psioriasis men.
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Randomization

The included psoriatic men were randomly assigned 
via a computerized random block two-group list to 
one of the following psoriasis groups: the low-calorie- 
diet group (30 men received immunosuppressive drugs, 
followed a low-calorie diet, and increased their energy 
expenditure through a daily 15,000-step outdoor walk-
ing program for 12 weeks) or the control group (30 men 
received immunosuppressive drugs only) (Fig. 1). 

Low-calorie diet

The low-calorie-diet meal plan was formulated based 
on the total energy intake or basal metabolic rate (BMR) 
of participating men. The basal metabolic rate – calcu-
lated from the Harris-Benedict equation which was re-
vised by Mifflin and St Jeor in 1990 – was obtained as 
follows: BMR of men = (10 × weight in kilograms) + (6.25 
× height in centimeters) – (5 × age in years) + 5 [14]. Af-
ter calculating the total energy intake, the third author 
(who supervised the nutrition program of this study) 
subtracted 500 kcal/day as a 500 kcal/day deficit.

Based on the recommended intake of nutrients, 
a well-balanced low-calorie-diet meal plan (3 main meals 
per day) was introduced to each psoriatic man. Meal-plan 
macronutrients contained the following items: fats (20–
30%), proteins (10–15%), carbohydrates (55–65%), dietary 
fiber, as well as fruits/vegetables [15]. Men were inter-
viewed every week to follow, discuss, and monitor their 
adherence to the suggested low-calorie-diet meal plan. 

Walking program

Psoriatic men were recommended to achieve 
a goal-setting of 15,000-step outdoor walking per day. 
This walking program was conducted at a moderate in-

tensity (60% of target heart rate, THR). Target heart rate 
was calculated from the Karvonen formula (THR = HRrest +  
(HRmax– HRrest) × training fraction), while HRmax was 
calculated from the following equation: 220 – age 
(years) and the traction fraction was 60% HRmax [16, 17]. 
The heart rate and the number of steps were recorded/
monitored through a bracelet digital pedometer during 
the outdoor walking program. 

As a way to confirm adherence to the recommended 
program of physical activity, a daily phone call to each 
participant was made to complete the recommended 
daily outdoor walking program.

Outcomes 

The primary outcome of this study was the Psoriasis 
Area and Severity Index (PASI). A licensed dermatologist 
used the validated PASI scoring system, and assessed ery-
thema condition, scaliness state, and density of psoriatic 
plaques in different body regions (head, neck, upper and 
low limbs, and trunk). Scores of PASI ranged from 0 to 72 
(higher scores indicated severe psoriatic conditions) [18].

The secondary outcomes of this study were anthro-
pometry (weight, body mass index – BMI, and waist 
circumference – WC), triglycerides (TG), liver enzymes 
(alanine transaminase – ALT, and aspartate transami-
nase – AST), and Dermatology Life Quality Index (DLQI).

The DLQI is a 10-item self-answered questionnaire that 
was designed to assess the quality of life in patients with 
chronic skin diseases [19]. The DLQI assesses the effect 
of skin diseases, including psoriasis, on daily activities, symp-
toms and sentiments, leisure, school or work, personal con-
tacts or relationships, and treatment. The DLQI is obtained 
by summing the score of each item resulting in a maximum 
of 30 and a minimum of zero. The higher the DLQI score, 
the more quality of life is impaired [20].

Table I. Basic data of psoriatic groups

Parameters Weight-loss group
Mean ±SD

Control group 
Mean ±SD

p-value

Age [years] 52 ±11.20 51.33 ±11.54 0.820

Body mass index [kg/m2] 31.99 ±3.92 32.60 ±4.09 0.557

Waist circumference [cm] 109.78 ±13.11 108.86 ±13.13 0.786

Fasting glucose in blood [mg/dl] 112.06 ±31.21 111.53 ±21.84 0.939

Daily immunosuppressive therapies

Cyclosporine 10 patients 10 patients 

Etanercept 5 patients 5 patients 

Infliximab 5 patients 5 patients 

Methotrexate 5 patients 5 patients 

Adalimumab 5 patients 5 patients 

SD – standard deviation; p-value is > 0.05 so it is not significant.
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Statistical analysis

The normal distribution of psoriatic men’s data was 
confirmed through the Shapiro test. Paired and unpaired 
tests of IBM SPSS (version 18) compared the men’s data 
within and between groups, respectively.

Power analysis 

Before starting the psoriatic interventions in both 
men’s groups, the sample size was calculated using 
Franz-Fual G*power (3.1.9.2, Germany). Based on men’s 
data from a pilot study, the effect size of the main 
outcome (PASI) was 0.82. Taking into account a 20% 
dropout rate, the proper minimum sample size for this 
psoriatic study was 32 men in each men’s group with 
a power of 90%.

Bioethical standards

The current randomized-controlled psoriatic trial 
(NCT05125757) was conducted following the Declara-

tion of Helsinki. The consent form and psoriatic pro-
tocol were reviewed by the Local Cairo-University Sci-
entific Board (the Permission Ref. No. of the Physical 
Therapy Faculty was P.T.REC/012/003344). According to 
the guidelines of Consolidated Standards Of Reporting 
Trials (CONSORT) the checklist was completed and all 
steps were implemented. 

Results 

Before starting the psoriatic interventions, there 
was no significant difference between the weight-loss 
and control groups in terms of age, immunosuppressive 
therapies, and fasting blood glucose (Table I). The be-
fore-treatment values of the primary outcome (PASI) 
and secondary outcomes (AST, BMI, ALT, WC, TG, and 
DLQI) did not show a significant difference between 
the weight-loss and control groups (Table II). 

While the pre-versus-post comparison of primary and 
secondary outcomes of the control group (received immu-
nosuppressive therapies only) did not show a significant 

Table II. Mean ±SD outcomes of the trial 

p-value (among fatty liver groups with psoriasis)Control group Weight-loss group Outcomes

0.557 32.60 ±4.0931.99 ±3.92Pre BMI [kg/m2]

0.005*32.83 ±4.1029.98 ±3.56Post 12-wk BMI [kg/m2]

0.053< 0.001*Within-group p-value 

0.786108.86 ±13.13109.78 ±13.11Pre WC [cm]

0.043*109.63 ±13.69103.13 ±10.54Post 12-wk WC [cm]

0.056< 0.001*Within-group p-value 

0.61130.06 ±14.8332 ±14.61Pre AST [U/l]

0.005*30.46 ±14.8121.46 ±8.34Post 12-wk AST [U/l]

0.103< 0.001*Within-group p-value 

0.90236.90 ±15.0437.40 ±16.46Pre ALT [U/l]      

0.0001*37.36 ±15.2321.30 ±8.06Post 12-wk ALT [U/l]      

0.055< 0.001*Within-group p-value 

0.956166.43 ±88.10165.16 ±90.82Pre TG [mg/dl]

0.004*179.56 ±89.91124.20 ±48.54Post 12-wk TG [mg/dl]

0.167< 0.001*Within-group p-value 

0.3619.80 ±7.768.16 ±5.94Pre PASI

0.088.71 ±6.826.05 ±4.77Post 12-wk PASI 

0.052< 0.001*Within-group p-value 

0.40219.16 ±4.3420.26 ±5.67Pre DLQI

0.001*17.36 ±4.9012.93 ±5.32Post 12-wk DLQI

0.078< 0.001*Within-group p-value 

AST – aspartate transaminase, ALT – alanine transaminase, BMI – body mass index,  PASI – Psoriasis Area and Severity Index, DLQI – Der-
matology Life Quality Index, SD – standard deviation, TG – triglycerides, WC – waist circumference, wk – week.

*p-value is < 0.05 so it is significant.
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improvement (p > 0.05), the same comparison within 
the weight-loss group showed a highly significant improve-
ment in primary and secondary outcomes (p < 0.001). While 
the between-group post-treatment comparison of second-
ary outcomes demonstrated a significant improvement in 
favor of the weight-loss group, the primary outcome (PASI) 
did not show the same result (Table II).

Discussion

This study is the first one reporting a significant im-
provement in WC, PASI, BMI, ALT, DLQI, AST, and TG af-
ter a 12-week low-calorie-diet program in class I obese 
men with CPP and NAFLD. The improvement mechanism 
of psoriasis severity after the applied weight-loss pro-
gram is not fully clarified.

Dietary interventions are associated with a de-
creased body mass, lowered visceral adipose-tissue 
size [21], improved skin-derived inflammatory back-
ground of psoriasis, improved adipocyte-induced sys-
temic chronic inflammation, decreased size of hypertro-
phic adipocytes [22], and lowered hepatic lipid buildup 
and liver enzymes in obese patients with CCP [23].

Exacerbations of psoriasis are thought to be influenced 
by psychological stressors. Exercise-induced strength 
of the immune system is associated with improved psy-
chological stress, mood, depression, sense of wellbeing, 
quality of life, and exacerbations of psoriasis [24]. 

A study conducted in 2014 supported our results. 
This study investigated the response of PASI after adding 
a 20-week weight-loss program (diet restriction with 120 
minutes of exercise per week) to the systemic pharmaco-
therapies of active psoriasis in overweight and obese pa-
tients. Patients (n = 151) who underwent the supervised 
weight-loss program showed a 48% reduction in the me-
dian PASI. Patients (n = 152) who received general infor-
mation about diet restriction and increasing physical ac-
tivity showed a 25.5% reduction in the median PASI [25].

Supporting the present results, besides the signifi-
cant improvements in TG, DLQI, WC, and BMI, a study 
concluded that pharmacological agents and 12-week en-
ergy-intake restriction showed more PASI improvement 
compared to pharmacological agents alone in obese pa-
tients with psoriasis [20].

In support of the present findings, besides the im-
provements in insulin, liver enzymes (ALT and AST), and 
inflammatory markers (C-reactive protein, monocyte che-
moattractant protein-1, leptin, and adiponectin), obese 
women with CPP who received cyclosporine and 24-week 
energy-intake restriction showed more PASI improve-
ment than women who received cyclosporine only [26].

Again, patients with psoriasis who received biologi- 
cal treatment and a 24-week low-calorie diet showed 

more PASI improvement than patients who received bio-
logical treatment only [27]. Additionally, besides the im-
provement in PASI, AST, DLQI, ALT, and TG, the strict ad-
herence to 24-week energy-intake restriction increased 
the efficacy of topical treatments in ten obese patients 
with CPP [23]. 

Furthermore, supporting our findings, weight loss via 
a 16-week low-calorie diet is highly associated with sig-
nificant PASI and TG improvements in class I obese pa-
tients with CPP [28]. Additionally, in support of our results, 
the randomized assignment of overweight patients with 
psoriasis to a low-calorie-diet group (n = 16) or control 
group (n = 16, patients were advised to continue eating 
normal healthy foods) produced greater improvements in 
BMI, WC, PASI, and DLQI in the low-calorie-diet group [29]. 

Based on the results of a published systematic re-
view in 2015, as support to our results, weight loss 
through energy-restriction-intake programs guarantees 
a greater response of psoriasis to systemic or immu-
nosuppressive pharmacotherapies [30]. The significant 
loss of body weight in our study was supported by an-
other study that reported that obese patients with pso-
riasis who were in the disease-remission period and 
following a low-calorie diet showed a significant body 
mass decrease after 12 weeks [31]. Again, supporting us, 
the nonconventional weight-loss procedures such as 
jejunoileal [32] or gastric bypass bariatric surgery guar-
antee a greater effect of systemic agents on psoriasis 
severity in obese patients [33, 34]. 

Future research with longer tracking periods will be 
helpful to verify whether the improvement trend involv-
ing the PASI, DLQI, TG, AST, and ALT has been sustained. 
It will also be beneficial for future psoriasis trials to com-
pare the effect of different diet protocols on psoriasis 
severity and psoriasis-induced NAFLD. Lastly, it will also 
be beneficial for future trials to compare the effect of di-
etary interventions versus supervised exercise rehabili-
tation programs on the measured outcomes.

It is known that the inflammatory processes caused 
by metabolic syndrome overlap with the inflammato-
ry processes caused by psoriasis. Therefore, proving 
this relationship seems interesting and should lead to 
further clinical studies using similar assumptions. It 
is also worth comparing the results of groups treated 
with lifestyle changes (diet plus exercise) and different 
drugs that were administered in this study, of course on 
a much larger number of patients.

Study limitations

The authors analyzed the effect of the weight-loss 
program on psoriasis severity in class-I obese men with 
CPP and NAFLD, but this effect was not investigated 



121Effect of weight loss on psoriasis-induced non-alcoholic fatty liver disease

Reumatologia 2023; 61/2

in class II or class III obese patients since obesity and 
NAFLD rates have increased alarmingly among CPP 
patients. The psoriatic study has another limitation, 
because the sample is limited to men. This work could 
benefit from including women to determine the com-
parative responses of psoriatic women and men to 
weight loss programs. 

However, this study also has significant strengths. 
The patients who completed this weight-loss interven-
tional trial after the low dropout comprised 60 psoriatic 
men. To carry out a better assessment after the inves-
tigation, all of the men were at a similar baseline. To 
increase the adherence of men to the low-calorie-diet 
meal plan, the dietary intervention was reviewed weekly 
in face-to-face consultations as a support to the applied 
weight loss program. 

Conclusions

The 12-week low-calorie-diet intervention not only 
controls BMI, increases the response of psoriasis to 
pharmacological agents, and improves the quality 
of life, but it also controls the elevated hepatic enzymes 
and TG in class-I obese men with chronic plaque psori-
asis and NAFLD.

The authors declare no conflict of interest.
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