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Importance of genotyping patients for HLA-C*06:02: it provides 
not only pharmacogenetics implication in response to biologics 
drugs but also drug survival and drug-related costs information
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Current psoriasis treatments have limited efficacy due to 
variations among individuals. With advances in GWAS, 
researchers have made progress studying how genetic 
variation of genomic loci may affect phenotypic variability. 

Such associations help to predict risk for intervention 
strategies and targeted prevention as well as providing 
indications for the development of new drugs. 

In several pharmacogenetic studies, variants in specific 
genes have been shown to be associated with therapy clinical 
response. The effects of these variants can be applied to 
indicate optimal therapy, reduce drug events adverse and 
expenditure costs related.

In recent years, our group, in multiple studies and 
even in multicenter analyses (national and international) 
with different patient groups and different case numbers, 
has found a positive correlation between presence of 
HLA-C*06:02 allele and response to ustekinumab in short- 
and long-term outcomes [104 weeks of observation (1-4)].

This result was demonstrated with similar or less 
significance by other groups with some exceptions of mixed 
results (5-8).

A recent systematic review and meta-analysis conducted 
by van Vugt et al. regarding these published data, showed 
a differential response to ustekinumab therapy based on 

HLA-C*06:02 status in patients with psoriasis. Although 
C*06:02–positive (HLA-C*06:02-POS) patients had high 
response rates at 6 months, response rates were also high 
in the HLA-C*06:02–negative (HLA-C*06:02-NEG) 
group. Therefore, the findings suggest that patients should 
not be excluded from ustekinumab treatment based on a 
negative HLA-C*06:02 status. Furthermore, the authors 
declared: “heterogeneity complicated generalizability and thus 
implementation of our findings, which may prohibit the current use 
of HLA-C*06:02 as a single predictor for ustekinumab treatment 
response in patients with psoriasis in clinical practice” (9).

First, in our previous studies we never concluded that 
HLA-C*06:02–NEG patients have no chance of response 
to the drug. We have only highlighted the predictivity of 
one of the alleles that most associate with psoriatic disease 
in response to ustekinumab. 

Second, we are also firmly convinced that realizing 
personalized treatment in psoriasis care may depend on 
finding a set of biomarkers, rather than a single marker, 
that in combination are strongly predictive of therapeutic 
response, as van Vugt et al. concluded in their work. 

More recently  the BADBIR Study Group ( the 
British Association of Dermatologists Biologic and 
Immunomodulators Register) the BSTOP Study Group 
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(the Biomarkers of Systemic Treatment Outcomes in 
Psoriasis), and the PSORT Consortium conducted a study 
to assess association of HLA-C*06:02 status and response to 
adalimumab and ustekinumab. One thousand three hundred 
twenty-six participants were included in the final analysis. 
As the authors confirmed, while size heterogeneity across 
time points (3, 6 and 12 months) does have some effect, 
HLA-C*06:02 is associated with a response to each drug 
individually. Its response to ustekinumab is better, which 
is consistent with our observations, and it has a poorer 
response to adalimumab, which has not previously been 
established (10).

Furthermore, we recently made an 8-year real-life study 
on the use of ustekinumab for the treatment of moderate-
to-severe plaque psoriasis in a cohort of 378 patients. We 
showed that the presence of allele HLA-C*06:02 correlates 
not only with a better response in terms of achieving 
PASI75, PASI90 and PASI100, but it is also a predictive 
factor for drug survival.

In observational studies, drug survival may be considered 
to reliably indicate the overall effectiveness of treatment, 
since it is mainly determined by the efficacy and safety 
profile of the drug. Two large registries—PSOLAR and 
DERMBIO (11,12)—have been used to evaluate the drug 
survival of ustekinumab for the treatment of chronic 
moderate-to-severe plaque psoriasis. Recent meta-analyses 
have also shown that ustekinumab presents higher drug-
survival rates than other biologics in this setting (13,14).

As well, the long-term drug survival of ustekinumab has 
not been evaluated in many real-life studies.

The purpose of our study was to evaluate efficacy, safety 
and drug survival of ustekinumab in a cohort of patients 
with moderate to severe plaque psoriasis.

The period of study in a real-world setting was 8 years. 
We found a mean retention rate of 3.7 years (95% CI: 
3.3–4.1) in HLA-C*06:02-POS patients, compared to  
3.3 years (95% CI: 2.9–3.6) in HLA-C*06:02-NEG patients 
(P=0.005). For HLA-C*06:02-POS patients, the retention 
rate was 71% after 5 years, compared to 51% in HLA-
C*06:02-NEG patients.

The role of the HLA-C*06:02 allele was highlighted 
again in a drop-out analysis. Among C*06:02-negative 
patients, a drop-out rate of 75% for primary inefficacy 
occurred, compared to 25% of C*06:02-POS patients. 
The loss of efficacy recorded was also more common for 
C*06:02-NEG patients (59.5%) compared to C*06:02-POS 
patients [40.5% (15)].

Therefore, we can say that this allele is also a predictor 

of drug-related costs. Starting the right therapy for the 
right patient, a therapy that maintains efficacy even in the 
long-term, reduces the costs related to biological drugs, as 
well as costs related to the therapeutic switch and new drug 
inductions.

Psoriasis is an inflammatory skin disease driven by 
TNF-a/IL-23/IL-17A; both environmental and genetic 
factors contribute to its pathogenesis, its appearance and 
severity. Although the antigenic properties leading to the 
development of psoriasis are still uncertain, some possible 
candidate molecules include auto-antigens such as keratin 
17, ADAMTSL5, LL-37, and neolipids. T cells autoreactive 
to such self-antigens are restricted in part to HLA-C*06:02 
or CD1a. As well, autoreactive T cells evidently include IL-
17A-producing T cell clones. In one case in particular, IL-
17 production may possibly occur very early in the post-
presentation phases of the antigen, not necessarily under 
the mandatory influence of IL-23. Considering the varied 
plasticity of Th17 cells, in autoimmunity, primed Th17 
cells may differentiate into other types of helper T cells in 
different cytokine milieu. Additional researches are needed 
to elucidate the specific role of these auto-antigens in 
pathophysiology of psoriasis (16).

HLA-C*06:02 allele has been identified as the strongest 
susceptibility allele for psoriasis in world's population, 
including Europeans and South Asians. Application 
of the HLA imputation method for fine‐mapping has 
identified other several variants of HLA class I and II 
that are less obviously associated yet confer possibility 
to develop psoriasis. In addition to HLA-C*06:02, 
psoriasis is associated with HLA-C*07:01, HLA-C*07:02, 
HLA-C*07:04, HLA-C*12:03, HLA-B*27, and HLA-B*57. 

Nevertheless, the molecular mechanism is still not 
entirely understood. The question remains how and why 
HLA-C*06:02 and a T-cell autoantigen such as LL-37 or 
ADAMTSL5 can lead to psoriasis while the same is not true 
of other close HLA-C alleles and peptides. The HLA-C 
pocket, i.e., the antigen-binding site of HLA molecules, 
could explain the difference in this respect. Intensive 
contacts of more hydrogen bonds and salt bridges must 
be formed between HLA-C*06:02 and its auto-antigen 
peptide. The HLA-C*06:02-presented auto-antigen peptide 
must also have the excellent accessible surface and contact 
area, that contribute to its easy recognition by several 
TCRs, leading to greater possibilities evoking an immune 
response. An acceptor sites diversity implies that different 
HLA molecules can select different peptide repertoires for 
presentation, although the binding specificities may overlap 
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(17-20).
In this sense, it is very likely that HLA-C*06:02-POS and 

HLA-C*06:02-NEG status of psoriatic patients identifies 
different endotypes with biological implications relevant.

This new vision of the role of HLA is in line with recent 
studies published in the literature. Indeed, a recent study 
demonstrated that in the Chinese population there are 
HLA differences in patients with erythrodermic psoriasis 
compared to those with plaque psoriasis (21). 

Some cases of psoriasis still unfortunately do not 
respond, do not respond adequately or lose response 
to biotechnological therapies, available to help control 
psoriasis. The common solution is to switch to other 
biological drugs, with a corresponding increase in 
pharmaceutical costs. Genetic polymorphisms have also 
recently been shown to influence the response of psoriasis 
patients to biological drugs.

A key goal of the future lies in personalized medicine, 
using individual genetic profiles to characterize type of 
psoriasis, the course of the disease, and the subsets of 
patients most likely to respond to particular drugs. 

Therefore, deep knowledge of the psoriasis pathogenesis 
and the mechanism underlying treatment response can be 
gained by further larger studies regarding the genetic and 
immunologic characterization about HLA-C*06:02 status. 
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