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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfilment of 

the requirement for the Master of Science 

VITAMIN D RECEPTOR, INTERLEUKIN 12B AND INTERLEUKIN 23R
GENE POLYMOR�HISMS AND RISK OF CHRONIC PLAQUE 

PSORIASIS AMONG PATIENTS IN A MALAYSIAN HOSPITAL 

By

NUR SYAZANA MATNOR 

March 2017 

Chair: Kartini Farah binti Abdul Rahim, PhD 
Faculty: Medicine and Health Sciences 

Background: Psoriasis is a non-contagious chronic inflammatory disease that 

primarily affecting the skin and can manifests to joints. The underlying etiology of the 

disease involves a complex interaction of environment, genetic and immunological 

factors. Previous studies have reported that inflammatory cytokines are found to be 

elevated in psoriasis patients. Meanwhile, vitamin D has shown to be an effective 

treatment for psoriasis but the effectiveness is different between patients. Genetic plays 

an important role in the pathogenesis of disease and a number of single nucleotide 

polymorphisms (SNPs) on interleukin 12B (IL12B), interleukin 23R (IL23R) and 

vitamin D receptor (VDR) genes have been identified. However, the role of these SNPs 

on the phenotypic expression of psoriasis is still under investigation and none has been 

done on Malaysian population.   

Objectives: This study aimed to investigate the association of SNPs of VDR, IL12B
and IL23R genes on risk of chronic plaque psoriasis with adjustment for potential 

confounders such as age, gender, body mass index (BMI), and severity of psoriasis. 

The interaction between the gene polymorphisms and age of disease onset as well as 

the severity of the disease on the patients were also assessed. 

Methods: In this study, a hospital based case control study comprised of 101 chronic 

plaque psoriasis patients and 99 healthy normal individuals was conducted. Socio-

demographic data was recorded for both groups with additional Psoriasis Area Severity 

Index (PASI) and Dermatology Life Quality Index (DLQI) from psoriasis patients. 

Extracted DNA was amplified by polymerase chain reaction (PCR) reaction and 

genotyped for SNP by restriction fragment length polymorphism (RFLP) analysis. 

Genotype distribution and allelic frequencies were compared between patients and 

controls. Mean values and odds ratios (ORs) with 95% confidence interval (CI) were 

calculated using SPSS software (version 19.0) 
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Results: A/C carriers of rs7975232 polymorphism of VDR gene significantly increase 

the risk of psoriasis (OR 2.049, 95% CI 1.006-4.172, p = 0.048). No significant 

association reported for polymorphisms of IL12B and IL23R genotypes with risk of 

psoriasis. C/T carriers of IL23R gene decrease the risk of psoriasis but the result is not 

significant. Also no significant association reported with gender, race and lifestyle 

habits including cigarette smoking, alcohol consumption and BMI with risk of psoriasis. 

Conclusion: Association of rs7975232 polymorphism with chronic plaque psoriasis in 

Malaysian population shows similarity from previous similar study that had been done 

in Asian population. This is the first association of selected polymorphisms from 

various genes conducted in Malaysian population for chronic plaque psoriasis. Such 

finding might be able to contribute to understand the various responses and resistance 

to vitamin D therapy in psoriasis and might allow us a step closer in solving the 

complexity of chronic plaque psoriasis.  



© C
OPYRIG

HT U
PM

iii

Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai 

memenuhi keperluan untuk ijazah Sarjana Sains 

POLIMORPHISME GEN BAGI VITAMIN D RECEPTOR, INTERLEUKIN 
12B DAN INTERLEUKIN 23R DENGAN FAKTOR RISIKO PSORIASIS 

VULGARIS DALAM KALANGAN PESAKIT-PESAKIT DI HOSPITAL DI 
MALAYSIA 

Oleh 

NUR SYAZANA MATNOR 

Mac 2017 

Pengerusi: Kartini Farah binti Abdul Rahim, PhD 
Fakulti: Perubatan dan Sains Kesihatan 

Latar belakang: Psoriasis adalah penyakit keradangan kronik yang tidak berjangkit 

dan selalunya terjadi ke atas kulit namun juga boleh merebak ke bahagian sendi, kuku 

dan kulit kepala. Proses penyakit ini melibatkan interaksi kompleks antara alam sekitar, 

genetik dan juga faktor imunologi. Kajian-kajian yang pernah dilakukan telah 

menunjukkan peningkatan jumlah sitokin inflamasi sebagai salah satu proses psoriasis. 

Manakala vitamin D pula telah dibuktikan sebagai salah satu rawatan untuk penyakit 

ini namun demikian kesan rawatan dilaporkan berbeza untuk setiap pesakit. Genetik 

memainkan peranan penting dalam patogenesis psoriasis dan sejumlah polimorfisme 

nukleotida tunggal telah dikenal pasti pada gen seperti interleukin 12B (IL12B), 

interleukin 23R (IL23R) dan vitamin D reseptor (VDR). Walaupun begitu, peranan 

yang dimainkan oleh setiap polimorfisme ini terhadap pemaparan fenotip untuk 

psoriasis adalah masih dalam kajian dan tidak ada hasil kajian dilaporkan untuk 

populasi Malaysia.  

Matlamat: Kajian ini bertujuan untuk mengkaji hubungan antara polimorfisme 

nukleotida tunggal bagi gen IL12B, IL23R dan VDR dengan risiko penyakit psoriasis 

dan dalam masa yang sama faktor seperti umur, jantina, indeks jisim badan, dan tahap 

keterukan penyakit psoriasis juga akan diambil kira. Kajian ini juga akan menyelidik 

interaksi antara polimorfisme gen dengan umur pesakit ketika pertama kali psoriasis 

timbul dan juga tahap keterukan penyakit ini kepada pesakit. 

Kaedah: Kajian ini adalah kajian kes kontrol bersandarkan hospital dan merangkumi 

101 pesakit plak psoriasis dan 99 individual yang sihat. Data sosio-demografik 

direkodkan untuk kedua-dua kumpulan ditambah dengan keputusan PASI dan DLQI 

daripada kumpulan psoriasis. DNA yang diekstrak daripada sampel darah akan melalui 

proses PCR dan RFLP. Pengedaran genotip dan frekuensi alel akan dibandingkan 
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antara dua kumpulan tersebut. Nilai purata dan nisbah kemungkinan dengan 95% 

selang keyakinan akan dihitung menggunakan perisian SPSS. 

Keputusan: Kajian ini melaporkan pembawa alel A/C untuk rs7975232 polimorfisme 

gen VDR mempunyai lebih risiko untuk mendapat penyakit psoriasis. Tiada hasil yang 

signifikan dilaporkan untuk polimorfisme gen IL12B dan IL23R. Pembawa alel C/T 

bagi gen IL23R dilaporkan kurang risiko untuk terkena psoriasis tapi keputusan ini 

adalah tidak signifikan. Tiada laporan signifikan daripada analisis data sosio-

demografik dan hubungan dengan risiko psoriasis. 

Kesimpulan: Hubungan antara polimorfisme rs7975232 dengan psoriasis dalam 

populasi Malaysia daripada kajian ini menunjukkan persamaan yang sama dengan 

kajian-kajian yang telah dilakukan dengan populasi Asia. Kajian ini merupakan kajian 

pertama yang dilakukan di Malaysia dalam mengenal pasti hubungan antara 

polimorfisme gen-gen terpilih dengan risiko untuk mendapat psoriasis. Hasil daripada 

kajian ini mungkin dapat membantu untuk lebih memahami tindak balas pelbagai dan 

rintangan terhadap terapi vitamin D yang ditunjukkan oleh pesakit psoriasis  dan juga 

mungkin boleh membantu merungkai misteri penyakit psoriasis. 
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CHAPTER 1 

INTRODUCTION 

1.1 Background of the Study 

Psoriasis is a common, non-contagious, chronic, inflammatory disease that primarily 

affecting the skin and can manifest itself in the joints, nails and scalp. It can be 

characterized by localized or widespread lesions known as plaques. These plaques are 

the results of abnormal proliferation and differentiation of the keratinocytes of the skin. 

The classical presentation of the plaques are thick, red and scaly rash which can be 

itchy and painful (Langley et al., 2005). Although non-fatal, this disease can cause 

distressing conditions that has negative impact on patient’s health and quality of life 
(Varahram et al., 2014) primarily due to the effect on outward appearance as it mainly 

involve the skin. Individuals with psoriasis are also at increased risk of developing 

other chronic and serious medical conditions (co-morbidities) such as psoriatic arthritis, 

diabetes, cardiovascular disease and depression (Griffiths & Barker, 2007; Kupetsky & 

Keller, 2013). 

According to World Health Organization, current prevalence of psoriasis affected 

population ranges between 0.09% and 11.4% (Michalek & Loring, 2016). In Malaysia, 

psoriasis accounts for 2-6% of yearly new attendees to the dermatology clinic (Huan, 

2017). According to Malaysian Psoriasis Registry, from 23 participating dermatology 

centres, a total of 12,615 patients were notified in the registry from the period of 

October 2007 until December 2014 (National Dermatology Registry, 2014). From the 

recent numbers, majority of Malaysia patients with psoriasis are Malays (50.7%), 

followed by Chinese (21.8%), Indian (18.2%) and other ethnic groups (9.1%) (National 

Dermatology Registry, 2014). The largest number of patients reported to be over 18 

years of age (93.7%) and categorized as adult with around 6.3% falls under paediatric 

population. 

There are several types of psoriasis; the most common one is chronic plaque psoriasis 

or psoriasis vulgaris that affects about 85-90% of patients with the disease.  This type 

usually present as localized or widespread elevated scaly plaques on surface of skin of 

elbows, knees, scalp and trunk. The other types are guttate psoriasis, flexural psoriasis, 

pustular psoriasis and erythroderma. Psoriasis can also be subdivided into Type 1 and 

Type 2 based on the bimodal distribution of age of the disease (Henseler & 

Christophers, 1985a). Type 1 psoriasis can be defined with early onset of disease 

(before and on 40 years of age), stronger family history, more severe disease and strong 

association with human leukocyte antigen Cw6 (HLA Cw6) (O'Brien et al., 2001;

Rahman & Elder, 2005). Type 2 psoriasis has later onset (after 40 years of age) and 

more sporadic. The Malaysian Psoriasis Registry reported the largest amount of 

Malaysia adult psoriasis patients had age onset before 40 years old, in between 21-30

years old (National Dermatology Registry, 2014). 
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Psoriasis is a complex, multifactorial disease with no exact cause that is fully 

understood.  Mainly, the disease manifestations involve interaction of genetic, 

environment and immunological factors that confers to individual susceptibility. The 

underlying immunological pathway that leads to psoriasis development involve several 

mechanisms that can be triggered or exacerbated by environmental factors such as 

stress, smoking, alcohol consumption and certain types of medication (Gerdes et al., 

2010). These triggering factors will lead to the abnormal proliferation of keratinocytes 

that is common in psoriasis patients in which the growing rate is too fast compared to 

the normal skin growth (Gottlieb & Victor, 2002). 

Underlying inflammatory pathway under the skin also shows abnormally increase 

expression of inflammatory cytokines (Bowcock, 1995; Liu et al., 2007; Ortonne, 

1999) which is responsible for the disease pathology. These findings made it possible 

to develop treatment by targeting the specific cytokines involved in the psoriasis 

manifestations. However, developing the drugs does not stop the ongoing research of 

understanding psoriasis. Because of immune system roles, several genes that is 

involved in immune response have been identified to have an association with the 

disease; IL12B and IL23R (Capon et al., 2007; Cargill et al., 2007; Li et al., 2014; Nair 

et al., 2009; Tsoi et al., 2012). Therefore, polymorphisms in these genes also have 

possibility in altering the course of the disease.  

Meanwhile, 1,25(OH)2D3 and its analogs are also known as an effective topical 

psoriasis treatment. In the receptor of 1,25(OH)2D3 lies several polymorphisms that has 

been associated with the risk of developing malignancies such as prostate cancer, breast 

cancer and malignant melanoma (Kostner et al., 2012). Because of the hyperactive 

proliferative properties of psoriasis, an association between vitamin D receptor (VDR)

gene polymorphisms and risk of developing psoriasis is also possible.  

1.2 Problem Statements 

Psoriasis proved to be unique and perplexing disease. The disease manifestations 

involve uncontrolled and disordered skin growth and inflammation but do not seem to 

develop malignant potential. The lesions on the skin can be controlled and treated until 

the skin is apparently clear of the disease but the disease can recur and a cure has yet to 

be found. Several factors have been identified to trigger psoriasis development and they 

are also proven to exacerbate the severity along the course of the disease. Previous 

studies also showed that psoriasis can lead to the increase risk of metabolic syndrome 

(Armstrong et al., 2013; Chen et al., 2009; Voiculescu et al., 2014) and development of 

other medical conditions such as psoriatic arthritis, diabetes mellitus, hypertension, 

hyperlipidaemia and obesity. These conditions further increase the emotional stress on 

the patients and can further debilitate their conditions which usually lead to the shorter 

life span in psoriasis cases.  

Treatment of psoriasis with 1,25(OH)2D3 which is an active form of vitamin D and its 

analogue have been proven to be safe and highly effective. Vitamin D inhibits 

epidermal proliferation and promotes epidermal differentiation. 1,25(OH)2D3 are also 
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reported to inhibits the activation of T-cells and induces the activation of CD25+/CD4+ 

regulatory T cells (van der Aar et al., 2011). However, clinical responses to this type of 

treatment are different among psoriasis patients and not all patients respond to 

treatment with vitamin D analogs (MacLaughlin et al., 1985; Smith et al., 1988).

Previous studies have reported association exist between VDR genotypes and psoriasis 

breakouts, and also with treatment response to vitamin D analogs (Park et al., 1999).

Meanwhile, studies reported that genomic regulation of inflammatory cytokines such as 

IL-12 and IL-23 plays an important role in pathogenesis of the disease. Following this 

revelation, treatment with monoclonal antibodies agents against these cytokines prove 

to be a highly effective therapeutic in clinical settings for many psoriasis patients.  By 

analysing the individual genotypes of VDR, IL12B and IL23R polymorphisms, we 

might be able to further investigate if polymorphisms on these genes confer risks to the 

development of psoriasis or predict the treatment outcome of this disease. 

1.3 Significance of the Study 

The aim of this study is to explore the genetic etiology of chronic plaque psoriasis in 

Malaysian population by investigating the association of specific genes with variants 

that confers risks to development of the disease. Similar studies have been reported in 

European and few Asian countries but so far none has been reported for Malaysian 

population. Therefore, by investigating specific gene polymorphism and identify the 

association with the disease might help us in the role of understanding such complex 

disease and if there are any identifiable risks in Malaysian population specifically. 

1.4 Research Hypothesis 

Vitamin D Receptor and cytokines (IL12B and IL23R) genes polymorphisms 

presenting risks for chronic plaque psoriasis in Malaysian populations. 

1.5 Objectives 

1.5.1 Main objective 

To conduct a molecular epidemiological study to determine the effect of single 

nucleotide polymorphisms of VDR, IL12B and IL23R genes on risk of chronic plaque 

psoriasis patients attending Hospital Serdang Selangor, Malaysia. 
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1.5.2 Specific objectives 

1. To determine: 

i. genotypes of Vitamin D-receptor (VDR), IL12B and IL23R genes 

ii. PASI (Psoriasis Area Severity Index) score, and medical history (site of 

initial appearance,  precipitating factors, medication) , area of 

involvement (nail, joint, scalp), therapy status and response to therapy 

iii. socioeconomic background 

iv. family history 

v. lifestyle factors (smoking, alcohol). 

vi. BMI  

2. To determine if Vitamin D-receptor (VDR), IL-12 and IL-23 gene 

polymorphisms are associated with risk of chronic plaque psoriasis, 

controlling for socioeconomic background, family history, lifestyle 

factors (smoking, alcohol) and BMI. 

3. To determine if interaction exists between the factors in 1 (i) – (v) and 

SNPs of VDR, IL12B and IL23R genes and risk of chronic plaque 

psoriasis. 
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