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4.1. Association of Type | Psoriasis with Some Demoqgraphic

Traits.

Psoriasis is a chronic, multisystem inflammatory disease, affects both
gender equally, the Pathogenesis is multifactorial, and has a bimodal age of
onset (Whan et al., 2017). Early onset PSO (type 1) accounting for
approximately 75% of patients and occurs before the age of 40 years,
Patients have a strong family history and the majority of them are CW6
positives. Late onset PSO (type I1) presents after the age of 40 years, Patients
have no family history and are Cw6 negative (Sunil and Rahul., 2016). This
study intentionally targeted type | PSO because of its great genetic
association specially to HLA type.

The results in (Table 3-1) show that there is minor shifting toward female
gender with respect to incidence of PSO. Nearly same results found by
Springate et al.,, 2017 who found that female being more likely to be
diagnosed with type | PSO in compare to type Il which show little difference
in gender distribution. This female predominance was also demonstrated by
Mercy et al., 2013.

The study also found a higher percentage of patient were in urban than
rural resident. Little are the study that focus on PSO prevalence in
association with residency. Salah and Bassam 2012 found that about three
quarters of psoriatic patients reside city in Iraq while the rest inhabitants of
rural areas or immigrated to urban areas recently. Hypothetically, there are
two explanations for this finding. First, urban social and physical
environment (e.g. traffic noise) contributing to increased stress (Oliver et al.,
2017).
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Second, skin microbiota alteration in PSO also associated with residency,
based on the facts that the skin microbiota resembles those in soil, and as the
early cross-talk between the developing immune system and microbiota
affect the immune function in later life (Jenni et al., 2017). This can lead to
the hygiene hypothesis which postulate that reduction in microbial exposure
in urban area due to improved sanitary measures can promoting autoimmune
disease development. In contrast to rural area were microbes specially
helminth (present in mud, water, soil, plants, animals) in close contact.
Immune regulatory properties of microbes from environment, especially
helminthes led to their therapeutic application in experimental models and
clinical studies of several immune-mediated conditions including PSO
(Mathilde et al., 2015).

Another finding in (table 3-3) is that, lower percentage of patients were
smoker compare to relatives and non-relatives group. The association
between PSO and smoking is bidirectional, with the entrance of stress as
third party, this relation become more complex. Making a triangle with
reversible effect with each other’s. smoking can be risky for PSO both
psychologically and physiologically. While smoker do smoke to mitigate
stress, smoking itself can cause stress (Natalie et al., 2013). Furthermore,
although a proven relation between smoking and both prevalence and
severity of PSO has been existed, patient with PSO had a higher tendency to
smoking (Li et al., 2017). In Iraq, (Ata et al., 2003) found a significant
association with smoking prior to the onset of the disease while no significant
association after the onset of PSO. while (Khalifa et al., 2009) found that the
smoker had earlier age of onset of PSO, more chronic disease and less

response to treatment.
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The discrepancy of current finding with several studies that showed an
association between smoking and PSO (Richer et al., 2016) and (Li et al.,
2012) can be easily solved because about 35% of patients in this study below
20 years and female make 52% of total patients for which smoking is
inadmissible in Irag. On the other hands about 16% of patients are active
smoker and about 42% of relative are smoker make high percentage of
patients a passive smoker (second hand smoker). Smoking induce oxidative
stress and free radical production, increased secretion of IL2, IL12, TNF and
IFNy, and abnormal angiogenesis (Armstrong et al., 2014). Free radical
production during smoking activate signaling pathways implicated in PSO,
such as nuclear factor kB, while smoking byproduct (nicotine) activate T cell
to produce IL17 and IL22 major cytokines involved in the PSO pathogenesis
(Eun et al., 2017). Smoking also increases the production of numerous pro-
inflammatory cytokines such as, IL-1, IL-6 and TNF-a while decreases the
levels of anti-inflammatory cytokines such as IL-10 (Arnson et al., 2010).
Passive smoking as equal as active smoking risks, and can cause serious
diseases in infants and children, with female were more likely to be exposed
(Hamideh et al., 2016) and (Jing et al., 2016).

4.2. Association of Type | Psoriasis with Family History.

Psoriasis is highly heritable disease with a heritability estimate of 68%
(Lonnberg et al., 2013). In current study, about 53% of psoriatic patients
have at least one family member affected. Several study in Dutch,
Singaporean, Australian and USA found nearly same finding with minor
differences due to variation in genetic background of each population
(Bronckers et al., 2015).
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During a study conducted on Iraqi children, about 37% of them have a
positive family history of PSO (Khalil., 2008). PSO considered as a heritable
disease, but not 100% as a genetic disease based on twin studies. so PSO is
a complex disease that not simply explained by Mendelian inheritance rules
(Hiz et al., 2017). Although the inheritance pattern is still unclear, patients
with childhood PSO have a positive family history, Siblings and first-degree
relatives of patients show a more increased risk in developing PSO (Mak et
al., 2009). The risk for developing PSO is 41% if both parents psoriatic; 14%
if one parent is psoriatic, 6% if one sibling is psoriatic and only 2% when no

parent or sibling is psoriatic (Hani and Muhammad., 2013).

4.3. Prevalence of Type | Psoriasis According to Severity.

The PSO severity ranges from a few scattered plaques to the involvement
of the entire body surface. PSO area severity index (PASI) and body surface
area (BSA) are regarded as clinician-based assessment of severity. These
measures although arbitrary, can provide primary assessment to select the
proper treatment regime, its measured before, during and after treatment (Al-
Hamdi et al., 2006). The severity ranges from mild disease with a limited
localized inflammatory skin lesion to severe disease involving widespread

plaques that cover more than 10% of the body surface area (Gladman., 2015).

During current study (table 3-4), highest percentage of patients suffer
from mild PSO lesion. This finding in concordance with Jashin., 2017 who
state that Approximately 80% psoriatic patients have mild to moderate
disease while the remainder have moderate to severe disease. In survey
conducted from 2003 through 2011 in the United States, 36-49% of untreated
patients presented with mild PSO, compared to 29% Among those receiving
treatment (Armstrong et al., 2013).

(o)



Chapter Four Discussion

4.4. Association of HLA-Cw6, Cw7 and Cw17 Allele with the

Prevalence of Type | Psoriasis.

Recently, it becomes well establishes that PSO has complex, strong and
hetero-genetically genetic background. Considering the multifactorial nature
of PSO (genetic predisposition, immune dysregulation and environmental
triggers), the HLA and cytokines gene polymorphism can be nominating to
be responsible for both genetic predisposition and immune dysregulation.
HLA-C belongs to the MHC | receptors which are critical for CD8+ T cell
priming which supports their important role in the pathogenesis of PSO
(Harden et al., 2015). HLA-Cw6 have been strongly linked with PSO
(Marina et al., 2016). The normal frequency of CW6 vary with different
population and range from 4-16%, while sharply increase in psoriatic
patients to about 50% (Gourraud et al., 2014).

During current study (table 3-5,6,7), the CW6 allele significantly
associated with psoriatic patients than apparently healthy non relative
control. Cw7 also significantly associated with PSO. While cw17 show no
significant association with PSO. These three HLA type make the mainstay
of this study. The frequencies of CW6 antigen in Iragi Arab Muslims and
Kurd Muslims about 2%, while CW7 20% in Arab versus 9% in Kurd
(Batool et al., 2006). Another study found that from 13 different HLA-C
alleles in Iragi Kurd seven alleles had frequencies higher than 4% including
HLA CW6, CW7 and CW17 (Antonio et al., 2017). Ahmed., 2008 in his
survey about HLA typing in UC patients in Irag, detect CW6 and CW?7 in
12% and 18% of healthy control respectively.
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Several studies conducted in Iraq that investigate the association of HLA
types with PSO. Batool., 2013 in attempt to summarize some HLA alleles
related to specific diseases in Iraq identified cw7 among others as risk allele
for PSO. Ahmed., 2016 revealed that cw17 (but not CW6 or CW7) among
others were significantly associated with PSO in Iragi patients. In
Neighboring Countries, a study about childhood PSO in Kuwait by Nanda et
al., 2000 showed a significant association with CW1. CW6 significantly
increase in frequency in the type | patients compared with controls in Turkish
(Mustafa et al., 2006). CW6 allele although no statistically significant,
increased in patients with type | compared with controls in Omanis (Fatma
et al., 2009). The global association of CW6 allele with PSO have been
validated with different population, including South Asians (Aditi et al,
2016), and East Asians (Zhou, 2016), Europeans (Lenz, 2015). and Egyptian
(Khalda et al., 2010).

Fine mapping studies have identified HLA-C*06:02 as strongest
associate to PSO. The SNP (rs4406273) is in strong linkage disequilibrium
with HLA-C*06:02 and acts as a surrogate marker (Stuart et al., 2015). Most
studied populations have shown strong evidence of association between this
SNP and PSO (Okada et al., 2014). But it is difficult to detect routinely
because of polymorphism of HLA-C, sequence similarity to other allele, and
it is 3 bases away from another SNP (Philip et al., 2015). The importance of
CWEG allele associated with PSO is not only about its role in presenting
autoantigen to T-cell. CW6 positive patients tend to develop extensive and
sever disease, while CW6 negative patients suffer from dystrophic nail
changes and PSA (Johann et al., 2002).
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HLA-Cw6-positive patients responded more quickly to ustekinumab with
almost 90% achieving significant improvement within 4 weeks, compared
with only 60% of patients without the allele ( Martina et al., 2016). CW6
allele may offer protection from PSA (John et al., 2017). Another finding in
this study is that the CW?7 allele significantly increase in patients than their
relatives. Make it valuable risk factor for construction of PSO. While no
difference found between patients and their relatives with regard to CW6 and
CW17.

4.5. Association of IL1B, IL6 and TNFa Cytokines Gene

Polymorphism with Type | Psoriasis.

Psoriasis is a chronic inflammatory immune-mediated skin disorder
(Sunil and Rahul., 2016). Characterized by complex interaction between T
reg, Thl and Th1l7 (Dinuzzo et al., 2014). It is a T cell-mediated disease
driven by T cells that produce high levels of IL-17 in response to IL-23
(Jason et al., 2017). Author opinion that Hypothetically, there is a cascade of
events responsible for initiation and maintenance of PSO. And PSO
generally known with its IL23/IL17 axis as a main event in this cascade. But

several events occur upstream the IL23/IL17 axis.

This study pays more attention to the role of pro inflammatory cytokines,
more specifically to IL1f, IL6 and TNFa genes. KCs are a vital contributor
in the immune pathogenesis of PSO, are a rich source of antimicrobial
peptides, including LL-37 and are a key innate immune cell types that act on
myeloid dendritic cells through IL-1, IL-6 and TNFa early in the cascade
(Alwan and Nestle., 2015). IL 17, late in the cascade, activate the KCs in
immunologic and proliferative terms, giving rise to the production of IL-1,
IL-6 and TNF-o (Puig at al., 2014).
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The overproduction of pro-inflammatory cytokines, with persistent
secretion of IL-1, IL-6 and TNF-a contribute to the development of another
related disease (Audrey et al., 2016). IL-1, IL-6 and TNF-a also produce by
epicardial adipose tissue and form a link between PSO and cardiovascular
risk (Ines and Tiago., 2015).

The IL1B -511 T allele significantly detected in patients shown in (table
3-9). On the other hands, the C allele and CC genotype significantly
increased in frequency in non-relative controls. IL-1B important in the
initiation and maintenance of psoriatic plaques through induction of Th17
cells to produce IL-17, IL-17 in turn can act on KCs to produce more IL-1
family cytokines. Establishing an IL-17/IL-1 axis that play important roles
in the pathogenesis of PSO (Yelin et al., 2014). IL-1 role in the pathogenesis
of PSO suggested by the markedly increased IL-1B level in lesional skin
(Balato., 2013). Tamilselvi et al., 2013 observed that IL-1p concentration in
plasma and skin biopsies of patients was elevated compared to healthy
control. Binding of IL-1p to its receptor stimulating the release of other pro
inflammatory cytokines, such as IL-6 and TNFa, and inducing naive T cell
bias to Th17 (Attilaet al., 2014). IL1B C/T promoter polymorphism showed
significantly increased IL1B mRNA levels in individuals with TT genotype
as compared to individuals having CC and CT genotypes (Naresh et al.,
2014).

Current results in concordance with Nikhil et al., 2015 as he found a
strong association of IL-1p -511C/T polymorphism with PSO at both
genotypes and alleles. Although C/C genotype is supposed to be anti-
inflammatory and logically should not be associated with PSO. Reich et al.,
2002 found that the C/C genotype was associated with type Il PSO.
However, some author suggests that IL-1p -511 C/T polymorphism is a
nonfunctional polymorphism (Bidwell et al., 1999).
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While other suggest that increased IL-1B present in the psoriatic skin, is
functionally inactive (Cooper et al., 1990) and (Franchi et al., 2009).

An important feature of PSO is increasing skin and serum IL-6 levels,
level of IL-6 in serum regarded as a marker of the inflammatory activity as
well as an indicator of treatment response, been decrease after effective
treatment with methotrexate or UVB phototherapy (Andrea et al., 2014). IL-
6 has pleiotropic effects include keratinocyte hyperplasia, promotion of the
differentiation of IL-17-producing T cell and inhibition of Treg
differentiation. An increase of IL-6 also associates with increased serum
levels of IL-22 in the absence of IL-17. Th22 cells role in PSO has been
confirmed, in fact IL-6 and TNF- promote priming of Th22 (Cordiali et al.,
2014).

This study results (table 3-10) show that IL6 -174 C allele, CC and GC
genotype significantly increase in frequency in patients, while G allele and
GG genotype frequently detected in non-relative control. The -174 G/C
polymorphism in the IL-6 promoter region is a functional polymorphisms
and correlate with transcription activity and levels of expression (Linfeng et
al.,, 2016). G allele exhibit enhanced both spontaneous and inducible
expression compared to C allele, and significantly associated with higher
level of IL6 in healthy adults (Walaa et al., 2016).

Current result in concordance with that of Biatecka et al., 2015 in that IL6
-174 G>C polymorphism associate with susceptibility to PSO (aged
45.3 + 15.6 years), but in disagreement at the allele and genotype level, as it
showed that GG genotype increase risk of PSO. Current result also in
disagreement to that of Cashtry et al., 2017 which found that the GG
genotype in subjects aged 30-65 years, significantly associate with patients

than control.
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The age of subjects included in these studies is crucial in this discrepancy,
as this study include only type | PSO (< 40 years). Ahmad et al., 2015 when
include type | PSO subject, found that C allele frequency was significantly
higher in patients, and CC genotype significant higher frequency in patients.

According to current results the level of IL6 supposed to be lower in type
| PSO compare to that of control. In Irag, several studies (Fadhil et al., 2013),
(Radhia., 2012), (Igbal., 2010) and (Mahdi., 2014) measure the IL6 level in
PSO patients irrespective to age of first attack, and found an elevated IL6

level in patients compare to control.

The TNFa is a pleiotropic, predominantly pro-inflammatory cytokine.
Produce mainly by activated macrophage and by several other cells like T
cells, neutrophil, endothelial cell, mast cell and other. It is responsible for
several vital process including inflammation, cell growth, proliferation,
differentiation, apoptosis and autoimmunity (Mujeeb et al., 2016).
Polymorphisms in the promoter region of TNF-a -308 G/A involves the
substitution of a guanine by an adenine, is associated with an increase in

TNF-a expression levels (Linfeng et al., 2016).

Current results (table 3-11) show that the TNFa -308 A allele, AA and
GA genotypes significantly increase in frequency in patients than non-
relative control, while G allele and GG genotype significantly increase in
non-relatives control. A study by Khalid et al., 2017 on Iraqi patients (aged
18-70 years) showed that G allele and GG genotype significantly associated
with PSO than control, with an elevated level of TNFa in serum of patients

than control.

Another study by Svetlana et al., 2015 showed that the AA genotype
detected only in type | but not type Il PSO. Jia et al., 2013 found an
association between AA/GA genotype and early onset PSO.
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Furthermore, the G allele may play a protective role in PSO (Li et al.,
2007). While the A allele is over representing in psoriatic patients (Nikhil et
al., 2015).

Based on the finding of Khalid et al., 2017 that the A allele and AA
genotype associate with higher level of transcription, the TNFa level
supposed to increase in type | PSO. Several study conducted in Iraq that
measure the level of TNFa (Suzan., 2017), (Fadhil et al., 2013), (Mahdi.,
2014) and (Talib et al., 2015) although not define an exact age groups or age
of onset, all found a significant elevation of TNFa in patients compare to

control.

Another important finding in current study is that there are no significance
differences between patients and their relatives at the selected cytokine gene
polymorphism. These finding serve two purposes. First, the inheritance of
these allele is the same for all family member, affected or not. Second, giving
an answer to our request to find what the patient have or haven’t in compare

to his relatives that make him initiate PSO. And the answer is nothing.

4.6. Association of Selected Genetic Marker with Age of Onset

of Type | Psoriasis.

When making a comparison among patients according to age of first
attach with regard to selected genetic marker in (figure 3-6), although non
statistically significance, this study found that HLA cw?7 allele associate with
earliest age of first attach (mean 17 years) while IL6 -174 G\C polymorphism
associate with latest age (mean 20 years). Because this is the first study that

include these markers together there is no other studies to compare with.
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4.7. Association of Selected HL A-C Alleles and Cytokines gene

polymorphism with family history in Type | Psoriasis.

A positive family history defined as psoriatic person with at least one first
degree family member affected with PSO (Haoyan et al., 2011). Study on
families with multiple affected members found several susceptibility loci
with the most strongly associated locus is PSOR1, the family-based studies
have confirmed that HLA-C is directly involved in susceptibility to PSO
(Bartlomiej et al., 2017).

The obtained results in (table 3-12) indicate that there is none statistical
association between either CW6, CW7 or CW17 with a positive family
history. HLA Cwé6 revealed to confers susceptibility to PSV and to be the
PSORSLI risk variant that has been associated with early onset of PSO and
higher prevalence of family history (Proton and James., 2012). This

association also proved by Ruben et al., 2003.

Other study by Annet et al., 2014 could not find any association between
CWE6 and family history and attribute this discrepancy to the fact that similar
proportions of both group with a positive family history and a negative
family history were found to have similar proportions of CW6 positivity,
many patients with early onset have negative family history while patients

with adult onset have a positive family history.

Unfortunately, the absence of other study that discuss the association of
CW7 and CW17 with family history make comparison and discussion of
these results very difficult, but by looking to Irag community as closed one,
closed mating in the family and that several generation residents the same
place, a conclusion is that the inheritance of these HLA alleles was the same

for both group. This conclusion enforced by CW6 finding.
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At the cytokines allele and genotype level in (table 3-13), IL6 -174 C
allele significantly associated with family history positive group compare to
G allele in family history negative group. The G\G genotype of both IL6 and
TNFa significantly associated with those negative for family history, but the
TNFo A\G genotype significantly associated with those positive for family
history. There is no available date about IL1B polymorphism association
with family history either for PSO or other diseases to support or antagonized

current result.

A study by Monika et al., 2015 Evaluate IL6 gene polymorphism (30-60
years old patients) and reveal that there is no significant difference between
the IL6 —174 G/C genotype and a family history of PSO. such Lack of
association also seen in rheumatoid arthritis in adults (Solbritt et al., 2002),

febrile seizures or epilepsy in children (Seham et al., 2016).

These data suggest that inheritance of 1L6 —174G>C polymorphism offer
a better chance for initiation of type | but not type Il PS within family, while

have no effect with other diseases.

There is no other study involve TNFa polymorphism in association with
family history of PSO to make agreement or not with it, Sangeeta et al., 2016
cannot found an association between TNFa level and family history. TNFa
polymorphism association with family history proved in other disease like
type 2 diabetes mellitus (Elva et al., 2012), coronary heart disease (George
et al., 2005) but not in alopecia areata (Mahira et al., 2014).
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4.8. Impact of Selected HLA-C Alleles and Cytokines gene

polymorphism on Severity of Type | Psoriasis.

With regard to genetic markers (table 3-14), although non statistically
significant for HLA cw17, cw7 and cw6. About 50% of patients carry cwl17
and cwo6 alleles suffer from mild PSO compare to 40% for those who carry
cw? allele. While 29% of those carry cwl7 presented with sever PSO in
compare to 35% of those carry cw6 and cw?7. current result for cw6 show
little disagreement with other studies (Johann et al., 2002) in which they
found that HLA cw6 positive patients with younger age of onset tend to
develop a severe form of PSO. Baurecht et al., 2015 found that Cw6 is
strongly associated with the initiation of a more severe form of PSO
presenting at a younger age, while Cw6 positive patients with late onset of

disease and are tend to have milder severity (Bahcetepe et al., 2013).

This discrepancy attribute to that the Cwe6 positivity is lower in Asian
patients than in Caucasians (Sathishkumar et al., 2015). There is no
comprehensive study for the association of PSO with either cw7 or cwl7 to

compare with about PSO severity.

Cytokines polymorphism association with PSO severity in this study
(table 3-15). Show that only the C allele of IL6 significantly increase in

frequency in mild cases.

In spite of the trace of studies that link some of these cytokines
polymorphism to severity of PSO. Hypothetical assumption can be made that
the presence or abscence of such association based on the fact that these
polymorphisms influence the transcription and production rate of related
cytokine. Tamilselvi et al., 2013 found a positive correlation between IL-13
levels in lesional skin biopsy and PSO activity. Yu et al., 2009 also found
that the elevated circulating level of IL-1p associate with PSO severity.
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Serum levels of IL-6 significantly correlated with PASI scores in PSV
patients (Muramatsu et al., 2017). Increased IL-6 levels in skin and serum
are a feature of PSO and correlate with clinical severity of PSV (Andrea et
al., 2014). On the other hands, obesity which characterized by chronic
inflammation mediated by high IL6 level show no effect on the severity of
PSO (Mohammad and Mahmoud., 2017). Hadis et al., 2017 investigate the
association of TNFa level with PSO severity before and after treatment and
found great improvement with the decrease of TNFa level after treatment.
Aikaterini et al., 2014 did not find a significant association between TNFa
level and PSO severity. These inconsistencies indicate that TNF-o is
produced and act locally, though, its circulating levels might be lower than

at the inflammatory area (Susana and Alice., 2014).

4.9. Association of Selected HLA-C Alleles with Cytokine Gene

Polymorphism in Type | Psoriasis.

To the best of our knowledge, at present this is the first study that deal
with the HLA types CW6, CW7 and CW17 in association with IL1B, IL6
and TNFa cytokines gene polymorphism in type I PSO in order to identify
significant association between any two of them if any in causing the early
onset PSO. As mentioned above, a cascade of events responsible for
initiation and maintenance of PSO lesion. In this regard, the multiple hit
hypothesis can be supposed. In that, single abnormality can be tolerated by
iImmune system and so cannot initiate the cascade, but multiple abnormality
can be overwhelming the homeostasis of immune system and can initiate the

cascade of PSO initiation.

The term epistasis describes the masking of one disease-causing mutation
by the co-inheritance of a mutation at a separate locus, include any statistical
deviation from the additive combination of two loci (Anna and Lucy., 2012).
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The complexity of immune system, Networks of cell subsets and the
signaling molecules interact in cascades makes it a rich environment in
which to observe epistasis. The understanding of these interactions is key to
understanding risk and susceptibility to autoimmune disease (Anna and
Lucy., 2012). It is worthy to note that the evidence for the existence of

epistasis in human diseases mainly comes from PSO (Puig et al., 2014).

Current results (table 3-16 to 18) show significant association of CW17
with A allele of TNFa that increase relative risk about three folds. CW7 on
the other hands, show significant association with GG genotype of TNFa and
also with G allele that increase risk of PSO. CW6 significantly associated
with GG genotype of IL6 that increase relative risk about eight folds and

with G allele that increase relative risk to about nine times.

Shortage in available data about studies handling the same subject make
the discussion of this results very difficult. Result regarding CW6 and TNFa
association in disagreement with that of Renata et al.,2016 who found
significance association between simultaneous inheritance of CW6 and
TNFa -308 G allele with increase susceptibility to PSO in Brazilian. This
discrepancy attributed to differences in genetic constitution between the two
population. Several other studies available that study the gene-gene
interaction in PSO. Rajan et al., 2008 found no statistical evidence for
epistasis between either IL12B or IL23R and HLA-Cw6, and demonstrate
that their contribution to PSO susceptibility is statistically independent of
Cweo. Epistasis interaction of Cw6 with LCE3C-3B were observed in some
European, Asian, German and northern Chinese population (Aditi et al.,
2016). No evidence for the epistatic effect of IL12B with HLA-Cw6 among
the Indian psoriatic patients (Aditi et al., 2017). In other study, the presence
of C allele or CC genotype of IL6 in the absence of CW6 decrease the risk
of PSO (Andreea et al., 2013).
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Another authors investigate the association of CW6 with IL6 and TNFa
level, and didn’t found correlation between elevated TNF-a and IL-6 with
HLA-Cw6 in PSO (Sangeeta et al., 2016).
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