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HLA-Cw6 allele and 
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ABSTRACT 
Objective. To evaluate the association 
between liver fibrosis and the HLA-
Cw6 allele in psoriatic arthritis (PsA)         
patients.
Methods. A retrospective longitudi-
nal study involving PsA patients with 
determination of the HLA-Cw6 allele 
was performed. Liver fibrosis was es-
timated by using the FIB-4 (fibrosis-4) 
score. A multivariate logistic model 
was undertaken to assess the odds ratio 
(OR), with its 95% confidence interval, 
of liver fibrosis after adjustment for po-
tential confounding factors. 
Results. A total of 209 PsA patients 
were included: 25.3% HLA-Cw6 were 
positive, 59.8% were receiving biologi-
cal disease-modifying anti-rheumatic 
drugs (bDMARDs), 29.6% had arterial 
hypertension (AHT), 24% dyslipidae-
mia, and 4.2% acute myocardial infarc-
tion (AMI). The HLA-Cw6 allele was 
more frequent in PsA patients with nor-
mal FIB-4 values (p=0.024), as opposed 
to AHT (p=0.002), AMI (p=0.023) and 
dyslipidaemia (p=0.030), which were 
found more frequently in subjects with 
altered FIB-4 values. The presence 
HLA-Cw6 and the use of bDMARDs 
were confirmed as protective fac-
tors against liver fibrosis (OR 0.210, 
0.062–0.707, p=0.012 and OR 0.397, 
0.166–0.949, p=0.038, respectively). 
Conversely, AHT emerged as a risk fac-
tor (OR 2.973, 1.125–7.858, p=0.028).
Conclusion. In PsA, the HLA-Cw6      
allele and bDMARDs behave as pro-
tective factors for liver fibrosis, while 
AHT is an independent risk factor.

Introduction
Psoriatic arthritis (PsA) is a systemic 
inflammatory disease with an impor-
tant genetic background. The major 
histocompatibility complex class I al-
leles of both the HLA (human leukocyte 
antigen)-B and HLA-C loci and their 
haplotypes include the greatest genetic 
information related to PsA heritability 
and disease expression. One allele in 
particular, the HLA-Cw6 allele, has tak-
en on a prominent role in recent years. 
There is a higher prevalence of this al-
lele in PsA patients than in the general 
population (1), and there are studies 
indicating possible susceptibility to 

the development of PsA in HLA-Cw6-
positive psoriasis patients (2). However, 
other authors suggest that HLA-Cw6 is 
mainly associated with psoriasis and is 
not associated with PsA (1). Moreover, 
HLA-Cw6 does not appear to interfere 
with the PsA phenotype, as it was even-
ly distributed in a cohort of patients with 
different clinical patterns (3). Therefore, 
the association between PsA and HLA-
Cw6 has always been debated, making 
it interesting to explore its relationship 
with other domains and comorbidities 
of the disease. 
Non-alcoholic fatty liver disease 
(NAFLD) is not only increased in PsA 
patients but is also the leading cause of 
liver disease in these patients. It is one 
of the consequences of metabolic syn-
drome and is strongly related to “psori-
atic disease” (PsD). NAFLD can range 
from indolent hepatic steatosis, evolve 
to non-alcoholic steatohepatitis, even 
progress to fibrosis and be complicated 
with cirrhosis. Although the gold stand-
ard for the evaluation of these altera-
tions is liver biopsy and imaging tech-
niques are also very useful, some indi-
ces have recently appeared, such as the 
FIB-4 (fibrosis-4) score (4). These non-
invasive tests can accurately predict the 
likelihood of liver fibrosis, reducing the 
need for biopsies.
The objective of our study was to eval-
uate the relationship between the HLA-
Cw6 allele and the FIB-4 index in pa-
tients with PsA for the first time.

Material and methods
We performed a retrospective longitu-
dinal study involving consecutive PsA 
patients of our clinics older than 18 
years, fulfilling the Classification for 
Psoriatic Arthritis criteria (CASPAR) 
(first diagnosis 1982, last 2018). All of 
them had determination of the HLA-
Cw6 allele (clinic protocol). The FIB-4 
index was calculated to estimate liver 
fibrosis, both at the onset of PsA and 
at the last available visit. This index in-
cludes age, transaminases and platelets: 
a score <1.3 points rules out advanced 
fibrosis (F0-F1), a score >2.67 points 
implies significant fibrosis (F3-F4), and 
a score between 1.3 and 2.67 points is 
an intermediate zone (F2) in which an-
other diagnostic test must be performed. 
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The latest available FIB-4 score was 
selected as our main variable, and was 
categorised as a dichotomous variable 
into normal (F0-1, non-advanced fibro-
sis zone) and altered (F2-3-4, interme-
diate and significant fibrosis zones) for 
analysis purposes.
Differences between groups were ex-
amined using descriptive statistics 
(mean, SD, median, IQR) based on 
symmetric or asymmetric distribution, 
and absolute values and percentages 
were used for qualitative variables. 
Patient characteristics at baseline (sex, 
mean age at PsA onset, psoriasis, acute 
reactant factors, HLA-Cw6 status, 
treatment, cardiovascular comorbidi-
ties) were collected and evaluated as 
possible risk factors for liver fibrosis. 
A bivariate analysis was carried out us-
ing parametric and non-parametric hy-
pothesis contrast tests to determine the 
association between the main and the 
secondary variables. Bivariate correla-
tions were analysed using Pearson’s co-
efficient to determine multicollinearity. 
A multivariate logistic regression mod-
el was plotted to identify the relation-
ship between HLA-Cw6 status and 
liver fibrosis (based on FIB-4 scores). 
Odds ratios (OR) were calculated with 
95% confidence intervals and adjusted 
for potential confounding factors. Vari-
ables were selected if they modified 
the crude OR by more than 10%. Sta-
tistical significance was assumed at a 
p-value <0.05. The selection of inde-
pendent variables in the multivariate 
model was based on clinical judgement 
and those with a value of p<0.20 were 
selected for the bivariate analysis. Mul-
ticollinearity between independent var-
iables was also explored using Pearson 
and Spearman correlations to build the 
model. All analyses were performed 
with SPSS software (IBM SPSS statis-
tics version 20.0).

Results
Two hundred and nine patients with 
PsA were included. Clinical character-
istics are attached in Table I.
FIB-4 scores could be calculated for 
154/209(73.7%) patients at the onset 
of PsA, with a mean score of 1.53±9.05 
points, of which 58.9% were in the FIB-
4 F0-1 zone (non-advanced fibrosis). At 

the latest available visit, FIB-4 scores 
could be calculated for 180/209(86.1%) 
patients, with a mean score of 1.35±0.85 
points, of which 86.4% were in the FIB-
4 F0-1 zone. The mean platelet count 
was 259.25±66.89 x103/μL at the onset 
of the disease, and 231.51±63.29 x103/
μL at the the latest available visit.
Table II shows the bivariate analysis, 
and Table III shows the multivariate 
analysis. The HLA-Cw6 allele was 
found more frequently in PsA patients 

with normal FIB-4 values (18.54 vs. 
6.74, p=0.024), as opposed to in those 
with AHT (42.2 vs. 57.8, p=0.002), AMI 
(16.7 vs. 83.3, p=0.023) and dyslipidae-
mia (45.9 vs. 54.1, p=0.030), which 
were found more frequently in subjects 
with altered FIB-4 values. Having the 
HLA-Cw6 allele was confirmed in the 
multivariate analysis as a protective 
factor against liver fibrosis (OR 0.210, 
CI 95% 0.062–0.707, p=0.012) as well 
as the use of bDMARDs (OR 0.397, CI 

Table I. Clinical features of the patients. 

Patients	 209
     Men (%)	 119 	(56.9)
     Women (%)	 90 	(43.1)
Mean age at PsA diagnosis (years ± SD)	 42.7	±	14.2
Current age (years ± SD)	 56.8	±	14.4
Disease duration (years ± SD)	 13.6	±	7.7
HLA Cw6 positive (%)	 53 	(25.3)
Psoriasis (%)	 177 	(84.7)

Type of PsA
     Axial (%)	 23 	(11)
     Peripheral (%)	 96 	(46)
     Axial and peripheral (%)	 90 	(43)
CRP mg/l at diagnosis (mean ± IQR)	 5.0 	(2.5-12.2)
ESR mm/h at diagnosis (mean ± IQR)	 16.9 	(9-28)

PsA treatment (past and/or current)
   Methotrexate (%)	 166 	(79.4)
   bDMARDs (%)	 125 	(59.8)
   Anti-TNF drugs	 101 	(80.8)

Cardiovascular comorbidities
   AHT (%)	 50/169 	(29.6)
   Dyslipidaemia (%)	 40/167 	(24)
   Diabetes mellitus (%)	 17/168 	(10.1)
   AMI (%)	 7/168 	(4.2)

For cardiovascular comorbidities, data available in 169 patients for hypertension (AHT), 167 for dys-
lipidaemia, 168 for diabetes mellitus, and 168 for acute myocardial infarction (AMI).
PsA: psoriatic arthritis; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; bDMARDs: 
biological disease-modifying anti-rheumatic drugs; TNF: tumour necrosis factor. 

Table II. Bivariate descriptive analysis of the characteristics related to current FIB-4 scores.
 
	 Normal current FIB-4 (n=106)	 Altered current FIB-4 (n=74)	 p-value

Male sex (%)	 60.4	 39.6	 0.627
PsA age onset (years)1	 37.33±11.71	 51.53±12.33	 0.630
Positive HLA-Cw6 (%)	 18.54	 6.74	 0.024
ESR (mm/h)2	 16 (9-32)	 10 (6-19)	 0.362
CRP (mg/l)2	 5.31 (2.41-12.97)	 3.30 (2.11-9.00)	 0.348
bDMARDs (%)	 64.3	 35.7	 0.059
Methotrexate (%)	 56.8	 43.3	 0.211
Leflunomide (%)	 11.3	 10.8	 0.915
Psoriasis (%)	 58.9	 41.1	 0.648
AHT (%)	 42.2	 57.8	 0.002
Diabetes (%)	 6.7	 15.8	 0.079
AMI (%)	 0.7	 3.4	 0.023
Dyslipidaemia (%)	 45.9	 54.1	 0.030

FIB-4: fibrosis-4 index; ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; PsA: psoriatic 
arthritis; bDMARDs: biological disease-modifying anti-rheumatic drugs; AHT: arterial hypertension; 
AMI: acute myocardial infarction. 
1Mean±SD  2Median (IR). p-values <0.05 are shown in bold.
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95% 0.166–0.949, p=0.038). Converse-
ly, AHT emerged as a risk factor (OR 
2.973, CI 95% 1.125–7.858, p=0.028).

Discussion
In our study, having the HLA-Cw6 al-
lele and receiving bDMARDs behaved 
as protective factors for liver fibrosis 
in PsA patients, while AHT was an in-
dependent risk factor. The presence of 
psoriasis was not related to hepatic fi-
brosis in our PsA cohort.
Recently, the term NAFLD has been 
replaced by metabolic-associated fatty 
liver disease (MAFLD) (5), and is the 
most common cause of chronic liver 
disease in the western world. The rela-
tionship between MAFLD and PsD has 
been widely described, and this associ-
ation appears independent of a coexist-
ing metabolic syndrome and the use of 
hepatotoxic therapies (6). In our study, 
we chose the fibrosis stage of MAFLD, 
as it is the most useful marker for pre-
dicting future mortality in these patients 
(7). In addition, we selected the last 
available FIB-4 score for each patient 
instead of the PsA-onset FIB-4 score to 
assess this fibrosis stage with the great-
est possible accuracy.
Although the use of MTX was present 
in almost 80% of the patients, its use did 
not give rise to differences between the 
group with normal and altered FIB-4 
values, nor did it appear to be a risk fac-
tor for fibrosis, similar to other studies 
(8). In addition, receiving bDMARDs 
(almost 60% of the patients) was a pro-
tective factor against fibrosis. Our hy-
pothesis is that better systemic inflam-

matory control in PsA patients could 
lead to better control of MAFLD and 
therefore prevent patients from reach-
ing the liver fibrosis stage. This thesis 
is supported by recent studies. CD8 T 
cells have been shown to be important 
in the immune-mediated pathogenesis 
of MAFLD. Additionally, TNF-α pro-
motes insulin resistance and induces 
transforming growth factor ß and con-
nective growth factor, which have 
been implicated in the development of 
MAFLD and, consequently, in contrib-
uting to liver fibrosis (9). Moreover, the 
IL-12 and IL-17/23 axis are associated 
with MAFLD (10, 11). It is therefore 
not striking that we found the use of 
bDMARDs to be a protective factor for 
liver fibrosis, and Seitz et al. showed 
that anti-TNF-α drugs may exert a pro-
tective effect against liver fibrosis in 
PsA patients who are treated with MTX 
(8). Targeted treatments seem to protect 
against the evolution of liver fibrosis in 
PsA patients.
We found a prevalence of HLA-Cw6 of 
25.3% in our series, according to other 
publications (12). This allele is mainly 
associated with psoriasis (1), but it is 
also connected to PsD and higher sys-
temic inflammation levels (13), which 
opens up an interesting field of re-
search. Atherosclerosis, one of the PsA 
cardiovascular comorbidities (14), is an 
immune-mediated inflammatory car-
diovascular disease whose incidence 
is increased in these patients (15), and 
is associated with HLA-Cw6 and with 
higher ESR levels (12). However, un-
til now, obesity has not been associated 

with HLA-Cw6 in PsA patients (13), 
nor has AHT that was present in almost 
30% of our sample similar to others 
series (6, 9, 12), but knowledge in this 
field is still scarce. 
Our study has some limitations. A ret-
rospective design implies the loss of 
some data, measuring liver fibrosis by 
other methods, and the impossibility of 
obtaining information that could have 
been useful in the analysis, such as 
Body Mass Index or other PsA activity 
data. However, we think that our sam-
ple is large and that the data loss in the 
information we studied is minimal.

Conclusion
In conclusion, in terms of liver fibro-
sis in PsA patients, we suggest placing 
special emphasis on the control of AHT 
within the cardiovascular risk factors 
and providing a tight-control treat-
ment, as it seems to change the natural 
progression to MAFLD. Furthermore, 
requesting the HLA-Cw6 allele sta-
tus could help us to better stratify risk 
groups, allowing us to predict patients 
with a higher risk of liver fibrosis, con-
ditioning their follow-up and possibly 
their management.
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