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 Abstract 

The association between Human Leukocyte Antigen (HLA)-B27 and 

the autoimmune disease ankylosing spondylitits (AS) is well known. 

AS is a type of arthritis with chronic inflammation of the spine and the 

sacroiliac joints which slowly affects the organs such as heart, kidney 

and lungs. A retrospective analysis of 200 AS patients from South 

India was done and the results indicated a positive correlation between 

AS and cardiac diseases. HLA analysis found that 47 of these patients 

reported positive for HLA-B27. Among the 47 patients, 32 (68%) 

tested positive for cardiac diseases due to coronary artery diseases, 

moderate to severe aortic or mitral valve regurgitation and 

dysfunction. Positive correlation between cardiac disease and HLA-

B27 was found to be more prevalent particularly in younger males. 

Cardiac evaluation of HLA B-27 should be made mandatory for AS 

patients expressing HLA B-27 marker.       

Key words: HLAB27, Ankylosing Spondylitis, coronary artery 

disease, Regurgitation 
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Introduction 

The presence of some histocompatability antigens (MHC) is 

frequently correlated with a variety of human diseases (Mcdevitt 

and Bodmer, 1974). These antigens are genetically determined 

membrane bound glycoproteins (Khan, 1978). A correlation 

between one of these antigens, HLA-B27 and the autoimmune 

disease Ankylosing Spondylitis (AS) is well established. HLA-

B27 has many subtypes and is prevalent in the world in diverse 

racial / ethnic populations (Chhaya, 2005).  Based on a study 

carried out in North India, the frequency of HLA-B27 alleles is 

estimated to vary from 1.48 to 9.6% among different caste group 

that is tested. Among them HLA-B*2705 allele was found to be 

more prevalent present in 70% of the individuals tested positive.   

 

Though HLA was initially correlated with graft rejection, it has 

become clear now that the prime function of the HLA system is in 

regulating immune responses of critical importance for the 

survival of the individual. HLA antigens play a critical role in 

antigen presentation and are responsible for generating T-cell 

immune responses. By using a number of different, sometimes 

very complicated methods, it has been possible to map the genes 

of the HLA system to the short arm of chromosomes-6.  

 

In 1960, it was discovered that in mouse, Major 

Histocompatability (MHC) controlled both the genetic 

susceptibility to certain kinds of leukemia and the immune 

response to certain antigens. Since then, innumerable reports have 

been published aimed at discovering the role of the human MHC 

in the control of response and disease susceptibility (Tiwariand 

Terasaki, 1985). There are two general explanations for HLA and 

disease associations (McDevitt, 1980). Firstly, there may be a 

linkage disequilibrium between alleles at a particular disease 

associated locus and the HLA antigen associated with that disease 

- this is so far true with HLA-B27 and AS (Shankarkumar, et al., 

2007). Another possible explanation for these associations is that 

the HLA antigen itself plays a role in diseases, by a method similar 
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to one of the following models: By being a poor presenter of a 

certain viral or bacterial antigen, by providing a binding site on the 

surface of the cell for a disease provoking virus or bacterium, by 

providing a transport piece for the virus to allow it to enter the cell, 

by having such a close molecular similarity to the pathogen, which 

the immune system fails to recognize the pathogen as foreign and 

so fails to mount an immune response against it. 

 

Recent studies that associate HLA-B27 with cardiac diseases 

conclude that heart and joints are both major targets for the HLA-

B27 associated disease process. HLA-B27 related cardiac lesions 

may be found in the absence of other rheumatologic 

manifestations. Prevalence percentage of this linkage in various 

populations is established by many researchers (Bergfeldt, 1997). 

The objective of this study is to assess or demonstrate the 

association of HLAB27 antigen to the cardiac disease in 

individuals with AS from India.   

 

Materials and methods 

 

A retrospective study of 200 patients diagnosed as having AS was 

carried out. A 12-year analysis of clinical records from the year 

1990-2011 was done. The demographic details and the results of 

clinical and laboratory findings of these patients were obtained 

from their records. Records with incomplete information were 

excluded from the study. Prior to this study, approval from the 

ethics committee was obtained. Informed consent waiver was also 

given by the committee to collect patients’ data. Patients’ identity 

such as Name and Medical Record Number were not collected at 

any point of data collection to maintain their confidentiality.  

 

Out of 200 AS patients, 47 patients who tested positive for HLA-

B27 were selected for further analysis and the possible association 

of cardiac syndromes was observed from their records.  

 

Physician’s clinical assessments and diagnosis, electrocardiogram 

(ECG) and ECHO cardiograph were recorded. Apart from these, 

HLA-B27 determined either by Microlymphocytotoxicity 

(serology) or by polymerase chain reaction (PCR) using HLA B-

27 specific primers for every patient was recorded (Forward 

primer -GAAGAGCCAAGGACAGGTAC and Reverse primer –

CAACTTCATCCACGTTCACC). Any possible correlation for 

HLA-B27 and infection status and chronic diseases like renal 

failure were also recorded. 

 

Results and Discussion 

The antigen HLAB-27 belongs to HLA-class I and B locus and it 

is present in the short arm of chromosome-6 which is described in 

Fig: 1. 

                                

Though the B-27 antigen is prevalent world-wide the frequency of 

occurrence in the population is low; the highest being 25% in 

Eskimos (Khan, 2002) and from 0.2%-8% in other parts of the 

world. The Europeans (Bergfeldt, 1997) and the Asians show 6-

8% and the lowest of the antigen presence are noticed among the 

Japanese population. The presence of the antigen is widely 

correlated with the development of ankylosing spondylitis, an 

autoimmune disease afflicting joints. 

 

In the present study, an analysis of 200 patients with AS indicated 

the presence of HLA B-27 antigen on only 32 of them.  These 

patients are from all over India but the majority being from North-

eastern part of India (West Bengal) and Southern India (Tamil 

Nadu). The patients were mostly males with a male female ratio of 

89:11.  

 

 
Fig: 1 Chromosome 6 and the distribution of HLA antigens 

 

Prevalence of HLA-B27 in Indian population was studied by 

Shankarkumar and colleagues (Shankarkumar, 2003). According 

to his study, less than 5 % of South Indian population tested 

positive for HLA-B27, while in rest of India, more than 5% tested 

positive.  

 

Though there are many clinical studies correlating the association 

between AS and HLA-B27 there are only a few reports available 

on the occurrence of HLA-B27 and its association with cardiac 

diseases. To our knowledge there are no reports available 

correlating the occurrence of HLA B-27 and its association with 

cardiac studies from India. According to WHO, Indian population 

is more prone to metabolic diseases such as diabetes (Wild et al., 

2004) and cardiovascular diseases (Helmick et al., 2008). Hence, it 

is imperative to assess the role of HLA-B27 associated cardiac 

diseases in patients diagnosed with AS with reference to Indian 

population.  

 

The age-wide distribution of the HLA-B27(+) cardiac patients 

indicate that the disease is more prevalent in middle aged males 

(Figure 2). Occurrence of cardiac disease in patients with HLA B-

27 was found to be higher (31%) in the 31-40 years range. The 

frequency was less prevalent (19%) among patients in the age 

group of 41 and 50 years. Many of these patients exhibited 

thickening of the aortic root and aortic valve resulting in aortic 

regurgitation. Though the observations were done earlier, whether 

this enlargement of the aortic root is independent of age or body 

size has not been clearly established (Bergfeldt 1997, Khan 2002, 

Helmick et al., 2008). Hemodynamic impact of aortic regurgitation 

is also not very clear from previous studies (Saltiki and Alevizaki, 

2007).  

 

In the present study, it is found that males were predominantly 

affected than females. The frequency of HLA-B27 is significantly 

increased in male patients with pacemakers compared to the 
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general population. Either this could be due the less number of 

female patients, who were HLA B-27 positive or could be a 

hormonal effect. Female hormone, estrogen (Boyd and Asimov, 

1958) may exert potent antioxidant actions, which may contribute 

to the protective effect on females. This could be one potential 

reason for the female population to be less prone to cardiac 

diseases. 

 

  
 

Figure 2: Age-wise distribution of HLA B-27 positive AS patients with 

cardiac diseases 

 

The Geographical distribution of AS patients with HLA-B27 

positive and cardiac diseases is shown in Fig. 3. More than 50% of 

the patients were from West Bengal. As the presence of HLA-B27 

is found to be the highest in patients from West Bengal, it could be 

a possible marker to indicate the risk of cardiac diseases. There is 

not much literature available on the prevalence of HLA B-27 in 

West Bengal population. This study is only indicative and not 

conclusive; a larger study is necessary to ascertain the role of 

HLAB-27 in cardiac diseases among West Bengal population.  

 

 
 

Figure 3: Geographical Distribution of HLAB-27 positive AS patients 

associated with cardiac diseases 

 

Another interesting observation is that blood group B+ve was 

found to be more prevalent among the HLA-B27+ AS patients 

with cardiac diseases (Figure 4). However, this is not a conclusive 

observation as most of the individuals tested were from West 

Bengal where, 40% of the population is B+ (Boyd and Asimov, 

1958).   

  

 

 

 
 

Figure 4: Prevalence of blood group among HLA-B27 positive AS 

patients with cardiac diseases 

 

 

Clinical features of AS patients with cardiac abnormalities and 

HLA-B27 positivity based on investigations and physicians' 

clinical assessments are shown in Figure 5. Trivial mitral 

regurgitation (TMR), valvular dysfunction includes aortic, mitral 

valve, pulmonary and tricuspid abnormalities are commonly 

observed symptoms.  

 

 
 

Fig. 5: Occurrence of a particular type of cardiac diseases in HLA-B27 

positive AS patients 

 

Association of cardiac diseases with HLA-B27 positivity was 

found to be 68% in the present study. This observation is in 

corroboration with the earlier observations by Bergfeldt7, who 

concluded that 67% to 88% of AS patients in Sweden showed 

conduction system abnormalities plus aortic regurgitation 

associated with HLA-B27. Ker (Bergfeldt et al.,1982)  from South 

Africa observed that 56% of HLA-B27 positive patients had a high 

incidence of inferolateral cardiac J-waves, confirming the 

association of HLA-B27.   

 

Conclusion 

Several studies (Bergfeldt et al.,1982; Lautermann and Braun, 

2002; Bergfeldt et al., 1982b; Bergfeldt, 1983)  have previously 

established a strong association between AS and cardiac 

manifestations. The present study is a retrospective study that 

establishes the same association in Indian population. In this study 
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out of 200 patients analyzed 47 patients were found to express 

HLA B-27 marker. Out of the 47 HLA B-27 patients 32 (68%) 

patients showed cardiac involvement. 10 (21%) patients had severe 

infections; and 5 (11%) patients exhibited renal impairment. There 

were limitations regarding clinical findings which should be taken 

into consideration in interpretation of the results. The clinical data 

collection might not be the most accurate because patient’s 

symptoms are very objective and cannot be measured. Many 

researchers have pointed out the need to understand the evaluation 

and the effectiveness of the disease association with HLA. 

Measuring the association of cardiac diseases cannot be conducted 

in isolation; the various influences on the disease should also be 

considered. Although some progress has been made with the 

disease association and HLA, further research is needed in 

identifying other potential factors of the diseases that have not 

been identified.   

 

As a precautionary measure, patients who are suspected to be 

positive for AS and related arthropathies could be referred for a 

complete cardiac evaluation along with HLA-B27. A Cardiologist 

can also investigate the presence of HLA-B27 if valve prolepses or 

aortic valve regurgitation (moderate to severe) are noticed to 

caution patients. 
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