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Abstract

Background/Aim: Psoriasis is a persistent systemic disorder character-
ised by chronic inflammation and linked to multiple comorbidities, includ-
ing arthritis, cardiometabolic disorders, obesity and hyperlipidaemia. Ob-
jective of this study was to identify the relationship of abnormal lipid profiles
and psoriasis, as well as to pinpoint factors that correlate with disease
severity.

Methods: A cross-sectional study was carried out at the dermatology
clinic over 6 months from the 1 August 2024 to the 1 February 2025. Pa-
tients aged 15 years and above with a diagnosis of psoriasis were enrolled.
For each patient two sets of data were collected, demographical charac-
teristics (age, sex, disease duration and the body mass index (BMI)) and
the lipid profile (total cholesterol (TC), total triglyceride (TG), low-density li-
poprotein (LDL) and high-density lipoprotein (HDL)). The psoriasis severity
determined by the Psoriasis Area and Severity Index (PASI) and according-
ly, the association between patients' BMI and lipid profile with PASI score
were assessed.

Results: A total of 93 psoriasis patients were recruited over the study
period. The mean of the patients age was 45.49 + 10.71 years with about
two-thirds of them being females. Severe psoriasis where significantly cor-
related with BMI and elevated serum levels of TG and TC, LDL and low
levels of HDL, p < 0.001. PASI score had a positive significant correlation
with each of BMI (p < 0.001), disease duration (p = 0.046), TC (p < 0.001),
TG (p < 0.001) and LDL-C (p = 0.003). On the other hand, the PASI score
displayed a significant negative correlation with HDL-C (p < 0.001)
Conclusion: A significant association between psoriasis severity and
metabolic disturbances, including dyslipidaemia and overweight was
found in Iraqi adults with psoriasis.
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Introduction

Psoriasis is a prevalent systemic immunometa-
bolic disease that impacts up to 4 % of the gener-
al population and unfortunately, remains incur-
able."2 It is not merely a dermatological condition
butis also associated with multiple comorbidities,
including inflammatory arthritis, cardiometabol-

ic disorders and depression, all of which signifi-
cantly impact patients’ quality of life.3

The disease manifests in various forms with pso-
riasis vulgaris being the most common type.* It
arises from an interplay between biological pre-
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disposition and external stimuli including infec-
tion, microbiota dysbiosis of the skin and gut,
anxiety, smoking, overweight, medications and
alcohol consumption.>¢

As an incurable disease, psoriasis requires a per-
sonalised treatment plan aimed at controlling
symptoms of the disease and identifying and pre-
venting comorbidities. This approach helps to re-
duce the severity of symptoms while minimising
both the physical and psychological consequenc-
es.! Identifying factors associated with psoriasis
severity is crucial for optimising treatment strat-
egies, among these, dyslipidaemia in isolation or
as part of metabolic syndrome. Dyslipidaemia
was extensively linked to psoriasis”® and has
been proposed as a significant correlate of dis-
ease severity.”1?

The metabolic disturbances in psoriasis have
been the venue of diverse literatures during the
last century.!® However, most of these studies
were conducted outside the Mediterranean area
where dyslipidaemia is prevalent because of ge-
netic and environmental causes like lifestyle
and dietary habits.!? Studies examining the cor-
relation between dyslipidaemia and psoriasis
severity in Middle Eastern populations are lim-
ited.”® This study aimed to assess the association
between abnormal lipid profiles and psoriasis
severity in adult patients, as well as to identify
factors that correlate with disease severity.

Methods

A cross-sectional study was carried out at the der-
matology outpatient care facility over 6 months
from the 1 August 2024 to the 1 February 2025.
Patient enrolled in the study after matching the
inclusion criteria: the age of 15 years and above
and a diagnosis of psoriasis. Individuals were ex-
cluded if they had a history of familial hyperlip-
idaemia or diabetes, or if they had received top-
ical psoriasis treatment within the past month
or systemic therapy for psoriasis within the six
months preceding the study.

For each patient incorporated in the present
study two sets of data were collected, patients’
demographical characteristics (age, sex, disease
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duration and the body mass index (BMI) that de-
termined by dividing the patient’s weight in kg
by the square value of length in meters and when
the resultant value > 25 the adult considered
overweight), the lipid profile was determined by
fasting sample obtained after at least 12 hours of
fasting where a venous sample are obtained (5
mL) for assessment of total cholesterol (TC), tri-
glyceride level (TG), low-density lipoprotein level
(LDL) and high-density lipoprotein level (HDL).
The following limits are taken as the level of lip-
id profile which define dyslipidaemia:** TC = 200
mg/dL, LDL-C = 130 mg/dL, HDL< 40 mg/dL (for
men), < 50 mg/dL (for women) and = TG 150 mg/
dL. Ethical consent was signed by all patients re-
cruited before blood samples were obtained.

The extent and severity of psoriasis were as-
sessed using the Psoriasis Area and Severity In-
dex (PASI),*> which is a frequently adopted tool
for assessing the severity and extent of psoriasis.
[t quantifies disease severity based on the extent
of the body surface area affected and the inten-
sity of key symptoms (erythema, induration and
desquamation). The human body was categorised
into four main parts (head, upper limbs, trunk
and lower limbs), with each scored separately
for severity (0-4) and affected area (0-6). The
final PASI score ranged from 0 to 72, with higher
scores reflect greater disease severity. Clinically,
PASI < 10 is mild, 10-20 is moderate and > 20 is
severe. Since this scoring system is subjective, it’s
prone to inter-observer variability. To address
this issue along with potential bias, the score was
determined by two dermatologists who are not
involved in the current study. In cases of minor
discrepancies between the scores, the average of
the two scores was used.

Statistics

All statistical analyses were performed using
the Statistical Package for Social Sciences (SPSS),
version 25 (Chicago, USA). A significance thresh-
old of p < 0.05 was established. Continuous vari-
ables were analysed using the Student t-test and
presented as mean #* standard deviation (SD).
Binomial variables were examined using the Chi-
square test and expressed as frequencies and
percentages. Pearson’s correlation analysis was
performed to evaluate the relationships between
the Psoriasis Area and Severity Index (PASI)
score and other factors.
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Results

A total of 93 patients with psoriasis were en-
rolled. The average age of the patients was 45.49
+ 10.71 years with about two-thirds of them be-
ing females. Normal and overweight were report-
ed in 67.74 % and 32.23 %, respectively. Slight-
ly more than half of the patients (51.61 %) had
0-6 months disease duration, 41.36 % had > 6-12
months duration and 6.45 % had > 12 months du-
ration, as shown in Table 1.

Table 1. Demographic characteristics of the study population
(n=93)

Variables Value
Age, years
Mean = SD 370+13.34
Range 18-66
Sex
Male 33(35.48 %)
Female 60 (64.52 %)
Body mass index, kg/m?
Normal weight 63 (67.74 %)
Overweight 30 (32.23 %)
Disease duration, months
0-6 48 (51.61 %)
> 6-12 39 (41.36 %)
>12 6 (6.45 %)

SD: standard deviation;

Elevated serum level of TG, TC and LDL was report-
ed in 52.69 %, 51.61 % and 25.81 % of the patients,
respectively. On the other hand, a reduced level of
HDL was found in 29.03 % of them (Table 2).

Table 2: The lipid profile in the studied sample with psoriasis
(n=93)

Variables Value

Triglycerides, mg/dL

Normal 44 (47.31 %)
Elevated 49 (52.69 %)
Total cholesterol, mg/dL
Normal 45 (48.39 %)
Elevated 48 (51.61 %)
LDL, mg/dL
Normal 69 (74.19 %)
Elevated 24 (25.81 %)
HDL, mg/dL
Normal 66 (70.97 %)
Reduced 27 (29.03 %)

LDL: low-density lipoprotein level; HDL: high-density lipoprotein level;
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According to the PASI score, 12 patients (12.9 %)
had mild disease, 42 subjects (45.16 %) had mod-
erate severity and 39 patients (41.94 %) had se-
vere disease (Figure 1).

e 3\
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Figure 1: Psoriasis severity according to the Psoriasis Area and
Severity Index (PASI) score

Two demographic characteristics were signifi-
cantly associated with psoriasis severity. Over-
weight patients represented 53.85 % of the se-
vere group compared with 0 % and 21.43 % of
the mild and moderate group, respectively with
significant differences. Moreover, > 6-12 and >
12 months disease duration were more prevalent
among patients with severe disease (61.54 % and
7.69 %, respectively) than either those with mild
disease (0 % for both) or those with moderate
disease (35.71 % and 7.14 %, respectively) with
significant differences (Table 3).

Elevated serum levels of TG and TC were more
frequent among patients with severe disease
(84.61 % for both) than either those with moder-
ate disease (30.95 % and 28.57 %, respectively)
or those with mild disease (25 % for both) with
significant differences. In contrast, 46.15 % of pa-
tients with severe disease had reduced levels of
HDL compared with 85.71 % of those with mod-
erate disease and 0 % of those with mild disease
with significant differences (Table 4).
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Table 3: The association of demographic variables with psoriasis severity

Variables (nNLITZ) I\I(I:d:zazt)e (ﬁe:?g) p-value
Age, years
Mean = SD 34.5+16.12 4014 +12.6 38.92 £17.8
Range 19-60 18-63 20-66 0.427
Sex
Male 3(25.00 %) 12 (28.57 %) 18 (46.15 %) 0.183
Female 9 (75.00 %) 30 (71.43 %) 21 (53.85 %)
BMI, kg/m?
Normal weight 12 (100.00 %) 33 (78.57 %) 18 (46.15 %) < 0,001
Overweight 0 (0.00 %) 9(21.43 %) 21 (53.85 %)
Duration, months
0-6 12 (100.00 %) 24 (57.14 %) 12 (30.77 %)
> 6-12 0(0.00 %) 15 (35.71 %) 24 (61.54 %) 0.001
> 12 0(0.00 %) 3(7.14 %) 3(7.69 %)
BMI: body mass index;
Table 4: Association of lipid profile with psoriasis severity
Variables (nwl"%) IV(Ir(l)dze‘rét)e (ﬁe;ngg) p-value
TG, mg/dL
Normal 9 (75.00 %) 29 (69.05 %) 6 (15.38 %)
Elevated 3(25.00 %) 13 (30.95 %) 33(84.62 %) <0.001
TC, mg/dL
Normal 9 (75.00 %) 30 (71.43 %) 6 (15.38 %) - 0,001
Elevated 3(25.00 %) 12 (28.57 %) 33 (84.62 %) :
LDL, mg/dL
Normal 9 (75.00 %) 33 (78.57 %) 27 (69.23 %) 0.629
Elevated 3(25.00 %) 9(21.43 %) 12 (30.77 %)
HDL, mg/dL
Normal 0(0.00 %) 6 (14.29 %) 21 (53.85 %) <0.001
Reduced 12 (100.00 %) 36 (85.71 %) 18 (46.15 %)

TC: total cholesterol; TG. triglyceride level; LDL: low-density lipoprotein level; HDL: high-density
lipoprotein level;

Table 5: Pearson’s correlation between by the Psoriasis Area
and Severity Index (PASI) score and other variables

Variables e

r p-value
Age 0.005 0.963
BMI 0.456 < 0.001
Duration 0.207 0.046
TC 0.553 < 0.001
TG 0.492 < 0.001
HDL -0.368 < 0.001
LDL 0.304 0.003

BMI: body mass index; TC: total cholesterol; TG. triglyceride
level; LDL: low-density lipoprotein level; HDL: high-density
lipoprotein level;
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Figure 2: Scatter plot and regression line between by the Psoriasis Area and Severity Index (PASI) score in psoriatic patients with pa-
tients’ body mass index (BMI), disease duration, total cholesterol (TC), triglyceride (TG), low-density lipoprotein (LDL) and high-density

lipoprotein

(HDL) levels
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Pearson’s correlation was used to investigate the
correlation of the PASI score with other variables.
PASI score had a positive significant correlation
with each of BMI (p < 0.001), disease duration (p
=0.046), TC (p <0.001), TG (p < 0.001) and LDL-C
(p = 0.003). However, the PASI score displayed a
significant negative correlation with HDL-C (p <
0.001) as seen in Table 5, Figure 2.

Discussions

In this study, the relationship of derangements
in four serum lipids with psoriasis severity were
examined in Iraqi adults diagnosed with psoria-
sis. Elevated levels of TG, TC and LDL in 52.69 %,
51.61 and 25.81 %, respectively were reported,
while 29.03 % had reduced HDL levels. By divid-
ing the patients into 3 groups by psoriasis severi-
ty that was estimated by PASI score, patients with
severe psoriasis had significantly higher TG and
TC levels (p < 0.001). Mild and moderate severity
psoriasis is associated with higher reduction of
HDL levels (p < 0.001). By Pearson’s correlation,
significant correlations between severity of pso-
riasis and dyslipidaemia and BMI were report-
ed as PASI score correlated positively with BMI
(p < 0.001), disease duration (p = 0.046), TC (p
< 0.001), TG (p < 0.001) and LDL-C (p = 0.003),
while negatively correlating with HDL-C (p <
0.001).

Numerous types of dyslipidaemias have been re-
ported in patients with psoriasis with high TG, TC
and LDL being the most reported.'® In the current
study, elevated serum level of TG, TC and LDL was
reported in 52.69 %, 51.61 % and 25.81 % of the
patients, respectively and reduced level of HDL
was found only in 29.03 %, this result goes with
a previous Iraqi study.!” In addition, a study done
in Lebanon showed that Lebanese patients with
psoriasis had a higher prevalence of dyslipidae-
mia than controls.'® In the UK a prospective large
population-based study concluded that higher se-
rum levels of HDL had decreased risk of psoria-
sis.’? The lipid derangements in psoriasis patients
have been described previously, but whether this
represents a coincidental finding or there is a true
correlation between psoriasis and alterations of
lipid profile is still a matter of debate as the avail-
able data fail to build a conclusion.? Adding to this
conflict, dyslipidaemia is proved to be common in
Iraqi adults, so further research is required to
establish a causal relationship between psoriasis
and dyslipidaemia.?0-2?
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Multiple theories adopted to explain the charac-
teristic derangements in lipid profile in psoriasis
patients including high levels of TC, TG, LDL and
decreased HDL. Authors suggest an increased
synthesis of cholesterol in response to loss of
cholesterol from the scaling of skin in patients
with psoriasis. Others suggested structural and
functional gastrointestinal abnormalities which
indirectly affect lipid levels.?® A gut microbial
dysbiosis has been suggested to result in meta-
bolic disturbance in adults with psoriasis with
resultant disease progression.*

In the current study, only 32.23 % of patients
with psoriasis were overweight but overweight
was associated significantly with severe psori-
asis (p < 0.001). A bidirectional relationship has
been proved between overweight and psoriasis.'?
Psoriasis may contribute to overweight through
various mechanisms, including its psychological
impact, which can lead to depression and social
isolation. These factors may, in turn, result in
unhealthy eating habits, increased alcohol con-
sumption and reduced physical activity. A me-
ta-analysis by Mirghani et al*® outlined that over-
weight is a significant co-morbidity in adults with
psoriasis as it was associated with obesity. On the
other hand, obesity may itself represent a trigger
for psoriasis in genetically susceptible individu-
als.2®

Whether dyslipidaemia and overweight carry an
association with the severity of psoriasis is a sub-
ject of debate. In this study severe psoriasis was
associated significantly with dyslipidaemia and
overweight and by Pearson correlation a signifi-
cant positive correlation was found between PASI
score and each of BMI, disease duration, TC, TG
and LDL-C, while significant negative correlation
with HDL-C were reported. In Egypt the severity
of psoriasis patients was found to correlate with
metabolic syndrome which constitutes dyslipi-
daemia and central obesity as PASI scores were
correlated positively with waist circumference
and LDL-C, however, neither the TC and TG level
nor BMI correlated significantly with PASI which
does not match the result of the current study.
These conflicting results have been also docu-
mented by several other studies.?”%°

The positive correlation between BMI and PASI
score had been attributed to the fact that over-
weight status linked a chronic low-grade inflam-
mation with proinflammatory cytokines secre-
tions and leptin with the resultant increased
inflammatory milieu can exacerbate keratino-
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cyte proliferation, angiogenesis and immune ac-
tivation, leading to more severe psoriatic lesions
and higher PASI scores.?® Others proved that in-
creased BMI is associated with insulin resistance
and superior values of IGF-1 that linked to kera-
tinocyte hyperproliferation that represents the
hallmark of psoriasis.?’” While the correlation
with dyslipidaemia explained by lipid abnormali-
ties may activate dendritic cells and promote Th1
and Th17 responses, leading to increased kerat-
inocyte proliferation and sustained skin inflam-
mation, correlating with higher PASI scores.3°

Other studies argue against a significant correla-
tion between dyslipidaemia and high BMI with
PASI score as mixed results regarding the cor-
relations are reported.?* For example, a study by
Rocha-Pereira et al investigated lipid profiles in
psoriasis patients but did not establish a direct
correlation between dyslipidaemia and PASI
scores. These discrepancies may be attributed to
various factors, including differences in study de-
sign, sample sizes, patient populations and meth-
odologies used to assess psoriasis severity and
metabolic parameters.

Based on the results of the current study, clini-
cians should consider integrated management
strategies targeting both psoriasis and metabolic
dysfunction, including lifestyle interventions and
lipid-lowering therapies where appropriate.

This study had some limitations to be declared,
including the small sample size and the single
centre settings that limit the ability to drive con-
clusions and possibility of bias during patient se-
lection and the inability to investigate the tempo-
ral relation between the severity of psoriasis and
dyslipidaemia and overweight which is a known
downside of cross-sectional studies in general.*

Conclusion

s N
A significant correlation between psoriasis se-
verity, as measured by PASI score and metabol-
ic disturbances, including dyslipidaemia and
overweight, in Iraqi adults with psoriasis was
found. Early detection and treatment of dyslip-
idaemia and overweight in these patients are
advisable.
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