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Abstract

Introduction

Psoriasis is a chronic inflammatory dermatosis, a with variable clinical presentation and whose 
multifactorial etiology carries an essential genetic component. Multiple genetic variations asso-
ciated with psoriasis have been described around the world. However, these variants are un-
known among the Colombian population. This study aimed to evaluate the single nucleotide 
polymorphism rs10930046 (His460Arg) in the IFIH1 gene and its association with the develop-
ment of psoriasis in a Colombian population.

Methods

An observational, unmatched, case- control study was performed, including 51 patients with 
psoriasis and 151 population controls, all with self- reported Paisa ancestry (from the Antioquia 
region). All individuals were genotyped for the single nucleotide polymorphism rs10930046 
(His460Arg) in the IFIH1 gene, and its association with psoriasis was pursued. Both groups 
were demographically characterized, and cases were also assessed for clinical variables.

Results

Through the allelic association analysis, cases were found to have a lower frequency of the single 
nucleotide polymorphism rs10930046 (His460Arg) in the IFIH1 gene than controls; 5% versus 
22.67%, respectively. There were no significant differences in age or sex. We also found that 
psoriasis vulgaris was the most common variant (78%), that about half of the cases had nail 
psoriasis (56%), 19.6% had psoriatic arthritis, and that 45% had some comorbidity.

Conclusions

The results obtained from this study confirm that carriers of the single nucleotide polymor-
phism rs10930046 (His460Arg) in the IFIH1 gene have a decreased risk of developing 
psoriasis.
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IntRoductIon
Psoriasis is a chronic inflammatory dermatosis whose world-
wide incidence and prevalence range from 60.4 to 140 cases per 
100 000 population and from 0.09 to 5.6%, respectively [1].

Different clinical subtypes include psoriasis vulgaris, guttate 
psoriasis, erythrodermic psoriasis, palmoplantar psoriasis, 
inverse psoriasis, and pustular psoriasis. These subtypes may 
or may not present ungular and/or joint involvement [2,3]. 
The most common form of  these clinical phenotypes is pso-
riasis vulgaris, accounting for up to 90% of  all cases in some 
series [3]. Although the etiopathogenesis of  psoriasis is not 
yet fully understood, it is known that – in individuals with 
some genetic predisposition – the disease is triggered by bio-
chemical, immunologic, and vascular system abnormalities 
[2]. Additionally, psoriasis has been associated with several 
comorbidities such as inflammatory bowel diseases, cardio-
vascular syndrome, metabolic syndrome, depression, and 
cancer [4,5].

As in any other autoimmune disease, the manifestation of  pso-
riasis requires the combination of  three components: genetic 
predisposition, environmental factors, and altered immune 
regulation.

The contribution of  genetic determinants to psoriasis has 
been elucidated from epidemiological studies, genetic linkage 
studies [6,7], and more recently from genome- wide association 
studies (GWAS) [6]. The latter has allowed the identification 
of  single nucleotide polymorphisms (SNP, Simple Nucleotide 
Polymorphism) associated with the development of  the dis-
ease [6,8]. Most of  them are located in genes involved in anti-
genic presentation processes (HLA- C and ERAP1), antiviral 
innate immune response (IFIH1, DDX58, TYK2, RNF114), 
and fundamentally, involved in Th17 immune response activa-
tion pathways (IL12B, IL23A, IL23R, TRAF3IP2, and 
NFKBIZ) [9,10].

The IFIH1 (Interferon Induced with Helicase c domain 1), 
located on chromosome 2q24.3, is described among the associ-
ated genes. This gene encodes for the MDA5 protein and con-
sist of  three domains:

1) An N- terminal caspase recruitment domain (CARD, Caspase 
Recruitment Domain), initiating signaling cascades leading to 
the final activation of  interferon regulatory factor (IRF) 3, 
IRF- 7, and NF- kB.

2) A central RNA helicase domain with antiviral activity, trig-
gering the activation of  an adaptor protein, IFN- B promoter 
stimulator- 1 (IPS- 1), and the production of  IFN- B, among 
other pro- inflammatory cytokines.

3) And a C- terminal domain [11,12]. Single nucleotide polymor-
phisms in this gene could alter the function and/or decrease 
the concentration of  the MDA5 protein in circulating mono-
nuclear cells, reducing the production of  pro- inflammatory 
factors involved in the pathogenesis of  autoimmune diseases 
[13], and conferring to its carrier a decreased risk of  develop-
ing them [14,15].

In a study performed in our population, variants in the IFIH1 
gene, including the single nucleotide polymorphism rs10930046, 
were evaluated in a cohort of  family trios with type 1 diabetes 
mellitus (T1D). The C allele of  this single nucleotide polymor-
phism revealed a protective effect for developing T1D1 (205 
cases versus 96 controls) [16]. Interestingly, in study of  a 
Caucasian population, this allele showed the same effect in pso-
riasis (2098 cases versus 1744 controls) [10].

To date, no reports of  genetic studies related to psoriasis have 
been found in Colombia. Thus, finding the single nucleotide 
polymorphism rs10930046 (IFIH1 gene) as a protective allele 
for type 1 diabetes in the Colombian population [16] encour-
aged us to elucidate its effect on psoriasis based on the fact that 
autoimmunity is implicated in both diseases. Therefore, this 
study aimed to evaluate the association of  the single nucleotide 
polymorphism rs10930046 (His460Arg) in the IFIH1 gene with 
the development of  psoriasis in Colombian patients.

Methods
PoPulatIon

The design consisted of  an unmatched case- control study, 
where the ratio of  cases to controls was 1:3. Cases corre-
sponded to patients with psoriasis and its information was 

MaIn Messages

 ♦ The contribution of  genetic determinants to psoriasis has been elucidated from epidemiological studies, genetic linkage 
studies, and more recently from genome- wide association studies (GWAS).

 ♦ Multiple genetic variations associated with psoriasis have been described around the world. However, these variants are 
unknown among the Colombian population.

 ♦ This is the first genetic study on psoriasis carried out in a Colombian paisa population, which confirmed that carriers of  the 
single nucleotide polymorphism rs10930046 in the IFIH1 gene have a lower risk of  developing psoriasis.

 ♦ Limitations of  this study include the control population that corresponded to parents of  children with idiopathic epilepsy 
and insufficient sample size to find associations with clinical variants of  psoriasis and comorbidities.
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collected prospectively (incident cases) during dermatologic 
care in different centers in Medellin, Colombia. The inclusion 
criteria of  cases consisted of:

1) Any clinical variant of  psoriasis, diagnosed clinically and/or 
histopathologically by a dermatologist.

2) Self- reported paisa ancestry (well- characterized and genetical-
ly studied Colombian population, predominantly located in 
Antioquia).

3) Age equal to or older than 18 years.

Exclusion criteria for the cases corresponded to any mental 
deficit that prevented their participation in the study.

All patients signed an informed consent form. The study was 
framed within the norms for research in human subjects stipu-
lated in resolution No. 8430 of  1993 of  the Colombian Ministry 
of  Health and the 2013 Declaration of  Helsinki. The study was 
submitted to and approved by the ethics committee of  the 
‘Institución Prestadora de Servicios de Salud Universitaria, 
Hospital San Vicente Fundación’ and the ‘Instituto de 
Investigaciones Médicas’ from the School of  Medicine, 
Universidad de Antioquia in Medellín, Colombia.

We verified paisa ancestry up to the second degree of  consan-
guinity of  cases, and a dermatologist evaluated and collected 
sociodemographic and clinical information of  each patient. 
Early- onset psoriasis was defined as psoriasis presenting before 
40 years of  age. The Psoriasis Area and Severity Index (PASI) clin-
ical scale was used to assess the severity of  psoriasis. Nail pso-
riasis was defined by inherent disease changes in the ungular 
plaque on one or more nails. The presence of  psoriatic arthritis 
was also assessed. Three groups were considered for family his-
tory of  psoriasis: first, second, and third or higher degree of  
consanguinity.

Controls corresponded to individuals of  self- reported paisa 
ancestry, parents of  children diagnosed with idiopathic general-
ized epilepsy, with no history of  autoimmune diseases, and who 
had participated in a previous local genetic study. Demographic 
and genetic information (specifically the presence or absence 
of  the single nucleotide polymorphism rs10930046 – p. 
His460Arg – in the IFIH1 gene) was obtained from that regis-
try. Among controls, we excluded patients with a history of  
autoimmune disease and patients in whom a diagnosis of  pso-
riasis was identified in the genetic registry.

selectIon of the sIngle nucleotIde 
PolyMoRPhIsM

The single nucleotide polymorphism rs10930046 (His460Arg) 
was selected in the IFIH1 gene located on chromosome 2q24.3, 
where a missense substitution in the protein leads to the 
replacement of  histidine by arginine at position 460 (available at 
http:/www. genome. ucsc. edu). This substitution was chosen 
based on a study published in North America relating it to pso-
riasis as a protective factor in Caucasian Americans [10], and 
because this same polymorphism has been associated with the 

development of  other inflammatory and autoimmune diseases 
[12,16].

genotyPIng

DNA was extracted from buccal cells using the modified 
salting- out method [17]. Genotyping was performed by the 
tetra- primer ARMS- PCR (Amplification Refractory Mutation 
System- Polymerase Chain Reaction) method on an Eppendorf  
Nexus X2 thermal cycler. The primers used were: 5'- TTTT 
AGCT TTCT TTGC TTTC ATTG GTTATACA- 3' (outer for-
ward), 5'- TGTT TTTT TCAA CTTC TGCA TCAA ATCAT3' 
(inner forward), 5'- AAAG CTAT TTTC TCAC TCAC TGTA 
GTGT GTGCTG- 3' (outer reverse) and 5'- GAAG CAGT 
GTGT ATAA TAAT AACA TCAT CATG AGTC GAGTCG- 3' 
(inner reverse). PCR conditions were: 94 degrees Celsius for 
five minutes; 35 cycles of  94 degrees Celsius for 45 seconds; 
alignment was performed at 56 degrees Celsius for 45 seconds 
followed by extension at 72 degrees Celsius for 45 seconds; and 
the final extension step at 72 degrees Celsius for 10 minutes. 
PCR products were directly analyzed by 3% agarose gel electro-
phoresis stained with EZVision (AMRESCO, SOLON, OH, 
USA), and each allele was recognized according to size. 
(Figure 1)

saMPle sIze

According to Rodriguez and collaborators [16], and based on a 
prevalence of  0.31 of  the single nucleotide polymorphism 
460Arg (rs10930046) in the IFIH1 gene, we calculated a mini-
mum sample of  45 cases and 135 controls sample considering 
a power of  80%, a confidence level of  90%, and an expected 
odds ratio of  0.41 (OpenEpi© Version 3.03.17) [18].

Figure 1. Agarose gel electrophoresis of the amplification product of 
rs10930046 (p. His460Arg) in the IFIH1 gene

TM: molecular size.
CT: cytosine/thymine genotypes.
TT: thymine/thymine genotypes.
CC: cytosine/cytosine genotypes.
The bands' sizes correspond to a common band of  326 bp, a C allele of  218 
bp, and a T allele of  164 bp.
Source: Photo taken by the authors during one of  the experiments of  the 
study.
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statIstIcal analysIs

Univariate analysis of  the variables was performed to find their 
frequencies. The normal distribution of  quantitative variables 
was evaluated with the Kolmogorov- Smirnov test. Multivariate 
logistic regression analysis was used to identify significant asso-
ciations and the strength of  association between exposure and 
response variables and verify potential confounders (e.g., pres-
ence of  autoimmunity). In this regard, the standard measure of  
association in case- control studies (i.e., odds ratio or disparity 
ratio) was estimated with its respective 95% confidence inter-
val. PLINK software version 1.9 was used to: calculate allelic 
frequencies, Hardy- Weinberg equilibrium (HWE), and the 
allelic association of  rs10930046 with psoriasis. A P < 0.05 was 
considered statistically significant.

Results
A total of  202 individuals were included, of  which 51 were 
cases, and 151 were controls. Table 1 describes the sociodemo-
graphic characteristics of  each group.

deMogRaPhIc chaRacteRIzatIon

All individuals in the study had self- reported Paisa ancestry. 
The "paisa" population corresponds to a particular ethnic 

distribution in Colombia with a high consanguinity prevalence 
and geographic isolation.

The mean age of  cases and controls was 53 years (standard 
deviation ± 16.4) and 47.5 years (standard deviation ± 14.7), 
respectively. Among cases, men represented 45% of  the sam-
ple. No statistically significant differences were found in sex or 
age among groups (Table 1).

clInIcal chaRacteRIzatIon of cases

Among cases, age at disease onset and diagnosis was 37.8 (stan-
dard deviation ± 19) and 40 (standard deviation ± 18.9) years, 
respectively. Early- onset psoriasis corresponded to 60.7% of  

Table 2. Clinical variants of psoriasis in cases.

Clinical variant of  psoriasis % (n = 51)
Psoriasis vulgaris 78% (40)
Palmoplantar psoriasis 7% (4)
Scalp psoriasis only 3,9% (2)
Inverse psoriasis 1,9% (1)
Guttate psoriasis 1,9% (1)
Psoriasis vulgaris and inverse psoriasis 1,9% (1)
Psoriasis vulgaris and droplet psoriasis 1,9% (1)
Psoriasis vulgaris and palmoplantar psoriasis 1,9% (1)
Source: Prepared by the authors of  this study.

Table 1. Characterization of cases and controls.

Variable
Cases
(n = 51)

Controls
(n = 151)

P value/
95% confidence interval

Sex Men 45% (23) 44% (67) P = 0.90
95% CI: -14.09 to 16.5

Women 54.9% (28) 56% (84) P = 0.89
95% CI: -14 to 16.64

Mean age in years (SD) Current 53 (SD: 16.4) 4.5 (SD: 23.89) P = 0.12
95% CI: -12.6 to 1.6

Disease onset 37.8 (19.03)     
Diagnosis 40 (18.9)

Clinical variant Vulgar 78% (40)
Palmoplantar 7% (4)
Scalp 3.9% (2)
Inverse 1.9% (1)
Guttate 1.9% (1)
≥ 2 variants 5.7% (3)

PASI less than 10 80% (41)
Histological diagnosis 66% (34)
Nail psoriasis 56% (29)
Psoriatic arthritis 19.6% (10)
Early- onset 60.7% (31)
Family history 1 First grade 43% (10)

Second grade 4% (1)
Third grade 47% (11)

SD: Standard deviation. PASI: Psoriasis Area and Severity Index.
1Some patients had a family history of  psoriasis in grades 1 and 2, so the total sum does not correspond to 100%.
Source: Prepared by the authors of  this study.
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cases (48% males and 51% females). The most common clinical 
variant was psoriasis vulgaris (Table 2). As for the classification 
of  psoriasis severity, the mild to moderate forms of  the disease 
were the most frequent (80%, 41/51).

Nail psoriasis was found in 56% (27/51) of  cases, and the pres-
ence of  ungular changes without psoriatic arthritis was more 
common than with psoriatic arthritis. However, of  the 19.6% 
(10/51) patients who were found to have psoriatic arthritis, the 
majority (60%, 6/10) had concomitant ungular changes attrib-
utable to psoriasis.

Table 3 shows that most frequent comorbidities found in the 
studied population corresponded to arterial hypertension 
(HTN) and type 2 diabetes mellitus.

genetIc analysIs

The genotyping rate was 99% for cases (50/51) and controls 
(150/151). Table 4 shows the genotypic frequencies found for 
the rs10930046 marker in the IFIH1 gene.

As shown in Table 4, the marker was in Hardy- Weinberg equi-
librium in the control group. The allelic association analysis of  
the C allele of  rs10930046 with psoriasis was statistically signif-
icant (odds ratio: 0.17; 95% confidence interval: 0.07 to 0.45; P 
< 0.05), demonstrating that this allele confers significant pro-
tection against the development of  psoriasis to its carrier.

A second allelic association analysis was performed to confirm 
results, comparing cases with genotypes of  96 healthy individu-
als, older than 18 years, of  paisa ancestry, publicly available in 
the 1000 genomes database [19]. Through this analysis, a signif-
icant association of  the C allele with psoriasis was observed 

(odds ratio: 0.17, 95% confidence interval: 0.06 to 0.46, P < 
0.05) (Table 5).

In addition, to compensate for the lack of  information from 
controls regarding personal history of  psoriasis, an additional 
association analysis was performed based on the highest preva-
lence figure reported in the world (5.6%), which continued to 
show statistical significance.

dIscussIon
The results of  this study suggest that the single nucleotide poly-
morphism rs10930046 in the IFIH1 gene modifies the risk of  
developing psoriasis in the Colombian population with paisa 
ancestry. Moreover, we found similarities in clinical and demo-
graphic characteristics of  our sample with psoriasis patients in 
Colombia [20] and around the world [21,22].

Similar to our findings, psoriasis has been found to predomi-
nantly affect patients over 18 years of  age, being more common 
among 30 to 39 years and 50 to 69 years of  age [21,23]. Psoriasis 
has an early onset in 65.2% of  cases [24], and psoriasis vulgaris 
is the most common variant. Likewise, we found similarities of  
clinical and demographic characteristics in our sample com-
pared with other reports in patients with psoriasis in Colombia 
[20] and around the world [1,3,21,21,22].

Regarding the existent body of  evidence, there are no reports 
of  population- based studies of  psoriasis prevalence in 
Colombia or Latin America in general. A study found a global 
prevalence of  psoriatic arthritis of  19.7% and in Latin America 
of  21.5% [1]. We found a prevalence similar to those numbers, 
where 19.6% had this condition. Furthermore, nail involve-
ment has been reported in about 50% of  patients with psoriasis 
[25], which resembles the 56% found in this study.

In Colombia, studies conducted in Bogotá reported mean ages 
at diagnosis of  46.3 and 54.5 years, with similar distribution 
between men and women [20]. These local epidemiological data 
are comparable with those reported worldwide, except for pso-
riatic arthritis, where a lower frequency is reported. This latter 
difference could be explained by underdiagnosis. However, we 
found that patients had prevalences of  psoriatic arthritis similar 
to those reported in other parts of  the world and other Latin 
American studies [26].

From a genetic point of  view, multiple studies have identified 
genetic variants in patients with psoriasis, most of  which code 
for molecules involved in immunological processes closely 

Table 3. Comorbidities in patients with psoriasis.

Comorbidity Percentage (n)
Hypertension 60% (14)
Diabetes mellitus 2 26% (6)
Dyslipidemia 21% (5)
Obesity 13% (3)
Hypothyroidism 8% (2)
Fibromyalgia 8% (2)
Renal disease 8% (2)
Hepatic steatosis 4% (1)
Migraine 4% (1)
Asthma 4% (1)
Source: Prepared by the authors of  this study.

Table 4. Genotyping of the rs10930046 (His460Arg) marker in the IFIH1 gene.

Group
Cytosine- cytosine
n (%)

Cytosine- thymine
n (%)

Thymine- thymine
n (%) Total

Cases 1 (2%) 3 (6%) 46 (92%) 51 (100%)
Controls 6 (4%) 56 (37.3%) 88 (58.6%) 151 (100%)
Source: Prepared by the authors of  this study.
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related to the disease [27]. In the IFIH1 (MDA5) gene, the fol-
lowing single nucleotide polymorphisms related to psoriasis 
have been described: rs17716942 [28], rs1990760 and 
rs35667974 [29], rs17715343 and rs13431841 [30].

Regarding the IFIH1 gene, only one study found an association 
between the single nucleotide polymorphism rs10930046 and 
the development of  psoriasis [10]. This finding aligns with our 
results and confirms that this single nucleotide polymorphism 
confers a protective role for psoriasis to its carriers in these two 
specific populations, which could have some genetic similari-
ties. Additionally, the protective role of  this single nucleotide 
polymorphism for type 1 diabetes mellitus supports the hypoth-
esis of  a shared etiology for different forms of  autoimmunity 
and inflammation processes [16].

One of  the limitations found in the study was the lack of  infor-
mation regarding the presence or absence of  psoriasis among 
controls, which corresponded to parents of  children with idio-
pathic epilepsy. Another limitation was an insufficient sample 
size to find associations with clinical variants of  the disease and 
comorbidities. Nevertheless, the power of  the sample was suf-
ficient to establish the protective genetic association of  the sin-
gle nucleotide polymorphism rs10930046 in the IFIH1 gene in 
patients with psoriasis in our population, which corresponded 
to our working hypothesis.

Among the study’s strengths, the rigorousness with which both 
the genetic tests were performed and the high methodological 
quality of  the study stand out, which allowed us to minimize 
biases related to case- control studies.

conclusIon
We present the first genetic study on psoriasis carried out in the 
Colombian paisa population that confirms through allelic asso-
ciation analysis of  cases and controls that carriers of  the single 
nucleotide polymorphism rs10930046 (p. His460Arg) in the 
IFIH1 gene have a lower risk of  developing psoriasis.

These results promote the development of  a study with larger 
sample size. In this way, genetic findings could be compared 
with demographic and clinical variables, considering the low 
frequency of  the C allele in the study population, as demon-
strated in other genetic studies focused on the major histocom-
patibility complex [9,31].

In all, genetic association studies such as this one allow deter-
mining characteristics related to the endotype of  psoriasis. This 

approach may facilitate the identification and future develop-
ment of  effective therapies for patients with specific genetic 
characteristics. Additionally, it would benefit patients and health 
care systems, as it would ensure that each patient receives the 
appropriate treatment for their psoriasis.
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