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Introduction
Psoriasis is a persistent, inflammatory skin 
disease that affects people who are genetically 
prone to it. It affects approximately 2% of 
the population, with over 50 percent of cases 
occurring during the first thirty years of life.[1] 
It is closely associated with cardiovascular 
disease, diabetes, and metabolic disorders 
such as overweight, high blood pressure, and 
dyslipidemia.[2]

Growth differentiation factor‑15 (GDF-15), 
a member of the transforming growth factor 
β family, has been linked to cardiovascular, 
metabolic, and inflammatory illnesses. 
GDF‑15 is found throughout the majority 
of tissues, including endothelial cells 
and fat cells.[3,4] Therefore, this study 
aimed to measure the serum level of 
GDF‑15 and evaluate its link to metabolic 
syndrome  (MetS) in psoriatic patients 
compared with healthy controls.

Patients and Methods
The time frame for this case‑control 
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Abstract
Background: Psoriasis is a chronic inflammatory condition of the skin that can be related to a variety 
of other conditions, including cardiovascular disease and metabolic syndrome. Growth differentiation 
factor‑15 (GDF‑15) is a cytokine that reacts to cellular stress. GDF‑15 serum levels may have clinical 
uses in a variety of inflammatory and cardiovascular conditions. Objectives: To determine the levels 
of GDF‑15 in the serum of patients with generalized plaque psoriasis  (GPP) and its correlation 
with the metabolic syndrome. Patients and Methods: This case‑control study included 50  patients 
with GPP and 50 age‑  and sex‑matched healthy volunteers as controls. A  general examination was 
performed, with a particular emphasis on measurements of body mass index, circumference of the 
waist, and blood pressure. Psoriasis severity was assessed using the Psoriasis Area and Severity 
Index  (PASI) score. In addition, laboratory tests, including fasting blood sugar, lipid profile, and 
serum GDF‑15 level measurement, were made. Results: Patients had significantly higher median 
GDF‑15 levels compared to controls  (P  <  0.001). GDF‑15 showed a substantial correlation with 
both disease duration and PASI score (P < 0.001 for each). GDF‑15 levels were considerably greater 
in participants with metabolic syndrome compared with those without  (P  =  0.01). Limitation: The 
relatively small sample size could be a disadvantage and drawback of the study. Conclusion: Serum 
GDF‑15 levels are linked to the severity of psoriasis and the associated metabolic disorders.
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study was March 2022‑August 2023. 
The outpatient clinic at Benha University 
Hospitals’ Department of Dermatology, 
Venereology, and Andrology was used to 
enroll 100 participants.

The study was done with authorization from 
the Benha Faculty of Medicine’s ethical 
committee for human subjects research 
(Ms.26.11.2021). All participants provided 
signed and informed permission.

Participants were split up into two groups: 
patient group  (n  =  50) and age‑  and 
sex‑matched control group (n = 50).

Patients who had been diagnosed with 
generalized plaque psoriasis for more than 
six months and had a Psoriasis Area and 
Severity Index (PASI) score of at least 
eight were included in the study.

Participants were not allowed to take part 
in the study if they had unstable psoriasis 
(pustular or erythrodermic psoriasis), 
psoriatic arthritis, systemic or topical 
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medication for psoriasis in the month prior to the study, 
pregnant or nursing women.

A thorough medical history and a general examination, 
including blood pressure readings  (both diastolic (DBP) 
and systolic (SBP)), were performed on each participant. 
The focus of anthropometric measurements was on waist 
circumference  (WC) and body mass index  (BMI), which 
was calculated as weight  (kg) divided by height  (m2). The 
cutaneous examination was conducted by calculating the 
PASI score to determine the type, site, extent, and severity 
of psoriasis.

The modified National Cholesterol Education 
Program‑Adult Treatment Panel III  (NCEP‑ATP III) 
recommendations were used to analyze the MetS 
criteria. Three of the following criteria were necessary 
for the diagnosis: WC of 102  cm in men or 88  cm in 
women is the first indicator of abdominal obesity. Other 
indicators include serum triglycerides  (TG) of 150  mg/dL, 
high‑density lipoprotein‑cholesterol  (HDL) of 40 mg/dL in 
men or 50 mg/dL in women, fasting blood sugar  (FBS) of 
100 mg/dL, and blood pressure of 130/85 mmHg.[5]

Each participant had a five‑milliliter venous blood sample 
drawn to test their FBS and lipid profile. Additionally, 
blood GDF‑15 was measured using the commercially 
available specific kit  (Cat #: DZE201120038, HuTai Road, 
Baoshan District, Shanghai, China) and the enzyme‑linked 
immunosorbent assay (ELISA) approach.

Statistical analysis
The data were analyzed with SPSS Version  25  (IBM 
Inc., Chicago, IL, USA). Analytical statistics such as the 
Student’s t‑test and Mann–Whitney U‑test were used, along 
with descriptive statistics such as mean, standard deviation, 
number, percent, median, and range. Several tests were used, 
including the Chi‑square test, Pearson correlation coefficient 
test, and receiver operating characteristic  (ROC) curve, with 
significance set at P < 0.05.

Results
The study groups had no significant differences in 
age, gender, BMI, or WC  (P  >  0.05) for each. Patients 
had considerably higher mean SBP and DBP versus 
controls (P = 0.01 and 0.04, respectively) [Table 1].

Patients had significantly increased mean FBS and 
TG levels compared to controls  (P  =  0.04 and 0.01, 
respectively). Patients showed considerably greater median 
GDF‑15 levels versus controls  (P  <  0.001). There was 
no significant difference in cholesterol, HDL, or low 
density lipoprotein (LDL) levels between patients and 
controls (P > 0.05) [Table 2].

GDF‑15 showed a substantial correlation with both disease 
duration  (P  <  0.001) and PASI score  (P  <  0.001). There 
was an insignificant relation between GDF‑15 and the 
other variables, including patient age, BMI, SBP, DBP, 
FBS, cholesterol, TG, HDL, and LDL  (P  >  0.05 for 
each) [Table 3, Figures 1 and 2].

Participants with MetS had significantly greater levels of 
GDF‑15 than those without (P = 0.01) [Table 4].

A ROC curve demonstrated that a GDF‑15 cut‑off value 
of 1699.7 pg/dl may predict Mets risk in psoriasis patients 
with 85% sensitivity and 86.7% specificity  (Area under 
the curve (AUC): 0.90 and 95% confidence interval  (CI): 
0.82‑0.98) [Figure 3].

Discussion
Among the various cutaneous disorders associated with 
MetS, psoriasis has the strongest association.[6] Psoriatic 
patients have a minimum of two-fold increased chance of 
developing MetS. Patients over  40 years of age and those 
with higher PASI scores are more likely to experience 
MetS.[7]

According to the current study, psoriatic patients had 
higher levels of MetS than controls. Patients with psoriasis 
had noticeably higher mean SBP and DBP. Comparable 

Table 1: Clinical characteristics of the study groups
PTest of significanceControl (n=50)Patient (n=50)

0.2t=1.343.2±12.647.1±12.5Age (Year) (Mean±SD)
0.1t=1.627.03±3.8628.59±4.57BMI (Kg/m2) (Mean±SD)
0.1t=1.781.03±8.985.36±12.03Waist circumference (Cm) (Mean±SD)

0.4χ2=0.830 (60%)
20 (40%)

25 (50%)
25 (50%)

Sex
Female n (%)
Male n (%) 

0.01*t=2.6118.00±14.95127.60±16.23SBP (mmHg) (Mean±SD)
0.04*t=2.178.33±6.9981.80±7.20DBP (mmHg) (Mean±SD)

0.001*χ2=9.77 (14)
43 (86)

21 (42)
29 (58)

Metabolic syndrome
Present n (%)
Absent n (%)

*Significant. t=Independent t‑test, χ2=Chi‑square test. SD=Standard deviation, BMI=Body mass index, SBP=Systolic blood pressure, 
DBP=Diastolic blood pressure
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outcomes were also documented.[8,9] Additionally, a 
favorable relationship between blood pressure and PASI 
was shown.[10‑12] However, Langan et  al.[13] argued that 
there was no evident association.

Psoriasis, hypertension, and Mets have been interconnected 
in a number of studies, particularly due to chronic 
inflammation. These three conditions cause oxidative 
damage to nucleic acids and share inflammatory and 
anti‑inflammatory signals.[14]

In the same context, compared to controls, the included patients 
had significantly higher mean FBS and TG. This is consistent 
with the findings of Qian et al.[15] who found that 685 psoriasis 
patients had blood glucose levels that were greater than those 
of the controls.

Studies on the relationship between psoriasis and 
dyslipidemia have shown mixed results. In certain research, 
psoriasis patients had noticeably greater triglyceride levels 
than controls, but there was no discernible change in their 
HDL levels.[16,17] Similarly, Gisondi et  al.[18] showed that 
psoriasis patients had higher rates of hypertriglyceridemia 
and Mets than controls. However, there was no difference 
in HDL, diabetes, or hypertension levels. However, 
Farshchian et  al.[19] found no difference between psoriasis 
patients and controls in terms of FBS, TG, cholesterol, 
HDL, LDL, and VLDL levels.

Blood GDF‑15 levels have shown a significant association 
with inflammatory diseases, such as rheumatoid arthritis, 
scleroderma, and coronary artery disease.[20‑22] By acting on 
nearby cells, the released GDF‑15 can control inflammatory 
interactions in autocrine, paracrine, and endocrine ways. 
GDF‑15 often sets off an adaptive response that protects 
tissue by strongly inhibiting proliferation, inflammation, 
and apoptosis.[23]

The current study found that patients had significantly 
higher median GDF‑15 levels than controls. GDF‑15 
showed a statistically significant positive correlation with 
disease duration and PASI score. This is consistent with 
the findings of Taşolar et  al.[24] and Akbari et  al.[25] who 
discovered that the more severe forms of psoriasis had 
higher GDF‑15 serum levels and gene expression.

Various hypotheses might be proposed for the action of 
GDF‑15 in psoriasis. The first hypothesis proposes that, in 
terms of immunomodulatory protective actions, an increase 
in its serum and gene expression levels in severe forms of 
psoriasis may delay the progression of the disease to more 
severe forms. GDF‑15 works as a β2 integrin antagonist, 
trapping leukocytes on the endothelium and preventing 
them from moving to the inflammatory region.[26] The 

Table 2. Laboratory data of the study groups
Mean±S.D Test of 

significance
P

Patient (n=50) Control (n=50)
FBS (mg/dl) 132.40±19.42 123.20±17.92 t=2.1 0.04*
Cholesterol (mg/dl) 192.50±54.29 188.00±55.68 t=0.4 0.4
TG (mg/dl) 143.42±63.49 114.10±34.83 t=2.6 0.01*
HDL (mg/dl) 38.92±5.57 40.23±4.861 t=1.1 0.1
LDL (mg/dl) 62.92±46.32 66.10±43.724 t=0.3 0.8
GDF‑15(pg/dl)

Median
Range

1670.43
546.41‑9853.08

704.09
90.19‑3963.67

Mann‑Whitney 
U=5.5

<0.001*

*Significant, S.D=Standard deviation, FBS=Fasting blood sugar, TG=Triglycerides, HDL=High density lipoprotein, LDL=Low density 
lipoprotein, GDF‑15=Growth differentiation factor‑15

Table 3: Correlation between GDF‑15 and other 
variables

r P
Age 0.05 0.74
BMI 0.07 0.64
Waist circumference 0.118 0.299
SBP 0.104 0.358
DBP 0.122 0.280
FBS 0.103 0.365
Duration of psoriasis 0.53 <0.001*
PASI score 0.61 <0.001*
*Significant, BMI=Body mass index, SBP=Systolic blood 
pressure, DBP=Diastolic blood pressure, PASI=Psoriasis area 
severity index, r=Pearson’s correlation coefficient
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Figure  1: Correlation between growth differentiation factor‑15 (GDF‑15) 
and psoriasis duration
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second hypothesis states that such an increase may worsen 
the inflammatory condition of psoriasis.[25]

On the other hand, participants with MetS had considerably 
greater levels of GDF‑15 than those without. This is 
congruent with Carballo‑Casla et  al.[27], who found that 
MetS was consistently related to greater GDF‑15 levels. 
Shin et  al.[28] documented the link between serum GDF‑15 
levels and cardiovascular risk.

Lipid disorders are a defining hallmark of MetS and a 
major cause of coronary artery disease. The existing study 
demonstrated no significant relationship between GDF-15 
and lipid profile, blood sugar, or blood pressure. Similarly, 
a study found no correlation between GDF15 levels and 
LDL, triglycerides, or total cholesterol. However, the same 
study found that GDF15 was substantially related to lower 
HDL.[29] Investigations have established a link among 
hypertension, GDF15 expression, and circulating serum 
levels.[30]

Limitations
The primary drawback of the current work may be its 
single‑centered design and small sample size. Longitudinal 
investigations of GDF‑15 in psoriatic patients of all ages, 
including children and adults, are advised. Further studies 
into serum GDF‑15 levels before and after psoriasis 
treatments or lifestyle and dietary modifications may 
provide additional advantages.

Conclusion
The results presented above suggest that in psoriatic 
individuals, serum GDF¬‑15 may serve as a marker for the 
onset of Mets.
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