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Abstract 

Introduction: HLA B27 is a class I major histocompatibility antigen, which can cause susceptibility to several diseases, including ankylosing spondylitis, 

reactive arthritis (Reiter's syndrome), inflammatory bowel disease, and psoriasis.  

Aim and Objective: The present study aims to analyse the demographic and immunological status of seronegative HLAB27 patients in Central India. 

Material and Methods: A cross-sectional study was conducted to measure the prevalence of HLAB27 positive cases in Central India among seronegative 

spondyloarthritis (SSA) patients. HLAB27 was analysed by Real time PCR. Demographic and inflammatory marker status were compared with HLAB27-

status. 

Result:  A total of 688 cases of SSA were included in this study from June 2023 to February 2024. Among these, 103 were positive (15%) for HLA B27 on 

the basis of Real time PCR analysis. Males had a higher prevalence than females in the HLA-B27 positive group (62.1% vs. 37.9%). Among referred 66 

juvenile SSA cases, 27 were positive for HLAB27 by PCR (41%) with the highest positivity rate observed among juvenile male patients (55.5%). Both ESR 

and CRP were found to be higher among juvenile cases. 

Conclusions:  HLA-B27 by PCR can be an indicator for seronegative SpA cases and is recommended to both suspected adults and children to minimise the 

multiple medical visits and diagnoses. 
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1. Introduction 

Seronegative spondyloarthritis (SSA) includes ankylosing 

spondylitis (AS), reactive arthritis (ReA), psoriatic arthritis 

(PsA), undifferentiated spondyloarthritis and enteropathy 

related arthritis (EA).1 Spondyloarthritis (SpA) is a family of 

inflammatory rheumatic diseases that are not associated with 

rheumatoid factor (RF), the marker of adult rheumatoid 

arthritis. The prevalence of SpA ranges from 0.2 to 1.61% in 

the general population worldwide. The human leukocyte 

antigen (HLA-B27) is a class I antigen of the major 

histocompatibility complex, and it is strongly associated with 

SpA.[1] The presence of the HLA-B27 allele differ from 

geographic area, data sources, and the study population.2 It is 

reported in 2-12% of the general population worldwide. 

There is a strong association between HLAB27 positivity and 

the severity of immune-mediated inflammatory disease.3 The 

association of HLAB27 within the broader group of 

seronegative SpA varies significantly, ranging between 50% 

and less than 95%. Among ankylosing spondylitis (AS) 

patients, HLA-B27 is present in 90% cases worldwide, and it 

varies between ethnic populations.4,5  

Ankylosing Spondylitis causes inflammation of bones in 

the spine. The major clinical symptoms include back pain, 

stiffness of the lower spine, and progressive spinal 

rigidity accompanied by inflammation of the hips, shoulders, 

peripheral joints and fingers/toes.6 In India, the first report on 

HLA-B27 in AS was in 1977, reported from PGIMER, 

Chandigarh, with a 94% positivity rate.7 The frequency of 
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HLA-B27 and its subtypes in the Indian population is ~6%. 

The frequency of HLA-B27 is more than 90% in ankylosing 

spondylitis (AS), compared to other subtypes of the “SpA” 

family.7 HLA-B27 positive AS patients were found to have a 

significantly shortened life expectancy.8 Increased mortality 

is significant among women with HLA-B27-positive AS. The 

diagnosis of juvenile spondyloarthritis among SSA is less 

considered in young children who present with leg and back 

pain.9,10 Immunological markers may rise in some of the 

cases but are mostly inconclusive in radiographs.11 There is 

no specific diagnosis of ankylosing spondylitis, but the 

presence of the HLA-B27 gene in most people with the 

disease provides more information to clinicians when making 

a diagnosis and determining the extent of the disease. 

The present study aims to analyse the demographic and 

immunological status of seronegative HLAB27 patients in 

Central India. In this study, we studied the prevalence of 

HLA-B27 cases by detecting HLA-B27 gene by Real time 

PCR. Investigations were emphasised on juvenile cases also 

that have not been reported from Central India till date. The 

inflammatory markers erythrocyte sedimentation rate (ESR) 

and C-reactive protein (CRP) were also correlated.  

2. Materials and Methods 

2.1. Study subjects 

In this study, we tested seronegative spondyloarthritis (SSA) 

patients referred from rheumatology outpatient clinics in 

Indore, Madhya Pradesh for the status of HLA-B27. A total 

of 688 cases of SSA were included in this study during the 

period of eight months from June 2023 to February 2024. In 

this study the blood sample was collected in a sterile EDTA 

tube and clot activator tube.  

2.2. Data collection 

Clinical data were collected from medical records. Data 

consisted of the clinical history of the disease, including 

demographics. 

2.3. Procedure  

Detection of HLA B27 through Real time PCR was 

performed in the Molecular Biology department of our 

center. Nucleic acid extraction from blood was used as a 

sample for this test. Extraction was performed by TRUPCR 

Blood DNA Extraction kit (Cat. No. 3B205, 3B Black Bio 

Biotech India Ltd.) as per the manufacturer’s instructions. 

Polymerase chain reaction (PCR) was performed using HLA 

B-27 Real Time PCR Kit (TruPCR, 3B Blackbio) on Real 

time PCR Instrument, Quantstudio 5 (Thermofisher, USA), 

and target amplification of the allelic gene region. The PCR 

detection system includes an endogenous internal control in 

order to avoid false negative results. 

The Real time PCR was programmed with an initial 

denaturation at 94oC for 10 min for 1 cycle and 37 cycles for 

denaturation at 94oC for 15 s. Further, annealing, extension, 

and fluorescence were measured at 60oC for 60 s for 37 

cycles. 

Rheumatoid factor (RA) was determined by the 

nephelometry method at Agappe, Mispa i2 from serum 

specimens. C-reactive protein (CRP) and erythrocyte 

sedimentation rate (ESR) were measured as inflammatory 

markers. Serum CRP was measured by the 

immunoturbidimetric method on Atellica Solution (Siemens, 

Germany) according to the manufacturer's instructions. ESR 

was measured by Roller 20 (Alifax) instrument. 

2.4. Statistical analysis 

Percentage and frequency were calculated for categorical 

variables.  

3. Results 

In eight months, a total of 688 SSA cases including 66 cases 

of juvenile chronic arthritis were analysed. Out of 688 cases, 

103 were positive (15%) for HLA-B27 (Table 1). Gender-

wise distribution showed that 64 patients were male (62.1%) 

with a median age of 31 years (range 11-73 years) and 39 

were female (37.9%) with a median age of 46 years (range 

14-72 years). Male: female ratio was approximately 1.6:1.  

A total of 66 SSA cases below 18 years old were referred 

for HLA-B27 PCR tests. Of them, 27 were positive for HLA-

B27 by PCR. The positivity rate among them was high 

(41%). Out of 27 HLAB27 JSpa patients, 55.5% male 

patients were positive (25/45), whereas the positivity rate 

among females was low, i.e., 9.5% (02/19).  In this study, the 

male to female ratio was 1.6:1.  

Immunological findings are presented in Table 2 for 

HLA-B27 positive patients. The mean level of total leucocyte 

count (TLC) did not differ in HLA-B27 positive and negative 

cases. All the patients were negative to RF. The correlation 

of HLA-B27 positivity with ESR showed ESR positivity was 

higher (91%) among the patients less than 18 years of age as 

compared to the adults (59%). CRP level was also higher in 

juvenile patients as compared to adults (75% vs 61.9%). 

 

 
Figure 1: Percent positivity of HLAB27 patients. Highest 

positivity rate was observed among male juvenile cases. 
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Table 1: Demographic data of HLA B27 positive patients. Patients were categorized based on age and gender. 

Characteristics  Male 

(n=344) 

Female 

(n=435) 

Male: 

Female: 

Ratio 

 Positive 

cases 

Total 

tested 

Percent positive 

cases 

Positive 

cases 

Total 

tested 

Percent positive 

cases 

 

Age (years)        

<18 25 45 55.56 02 21 9.52 21:1 

19-30 13 63 20.63 07 62 11.29 1.7:1 

31-40 14 92 15.22 11 98 11.22 1.3:1 

41-50 12 69 17.39 07 97 7.22 1.4:1 

>50 10 76 13.16 15 160 9.38 0.5:1 

Total 74 344 21.51 42 435 8.97 1.6:1 

 

Table 2: Immunological status of HLAB27 positive patients. 

 Increased ESR 

patients (mm in 

1st hr) 

Percentage Mean value± S

D B27-positive 

Increased 

CRP patients 

(mg/L) 

Percentage Mean ± SD B2

7-positive 

Juvenile (<18 

years of age) 

10 (n=11) 91% 48.17 ± 29.39 06 (n=08) 75% 50.55 ±34.53 

Adult (>18 

years of age) 

25 (n=42) 59% 36.36 ± 17.85 26 (n=42) 61.9% 31.56 ± 40.72 

Total 35 (n=53) 66%  34 (n=50) 39%  

 

4. Discussion 

HLA-B27 is a major histocompatibility complex (MHC) 

class I molecule, which is expressed on most nucleated 

human cells and platelets. The strong association has been 

reported between HLA-B27 antigen and ankylosing 

spondylitis (AS) and a few other rheumatic disorders 

(Reiter’s syndrome, acute anterior uveitis, and inflammatory 

bowel disease).12 HLA-B27 testing is routinely used to screen 

for AS patients due to the unavailability of specific tests.13 

The first report from India on HLA-B27 in AS was in 

1977 from PGIMER, Chandigarh, with a reported 94% 

positivity rate. More than 100 subtypes of HLA-B27 have 

been characterised, with varying associations with 

spondyloarthritis. The prevalence of HLA-B27 varies in 

different countries. The estimated prevalence in the United 

States is six to eight percent. In New Zealand, Caucasian 

controls (9.2%) were similar to the prevalence of 9.5% 

previously reported in a dataset of 5,926 UK controls.6 The 

prevalence of HLA-B27 in India was ~6% in earlier reports.7 

In our study, the estimated prevalence of HLAB27 in 

seronegative rheumatic patients is 14% (89/622). SpA is a 

common rheumatic disease in the country and “slipped disc” 

and “tuberculosis' are the two most common misdiagnoses.  

In our study, we observed higher percent positivity due 

to awareness among Orthopedic Physicians in Madhya 

Pradesh. Increasing awareness and recognition among female 

SpA reported a significantly lower proportion (3:1 male to 

female) of peripheral arthritis among Indian axial SpA 

(axSpA) patients in contrast with earlier reports in the 1980s 

and 1990s with a higher proportion 18:1.7 In our study, the 

male to female ratio in HLA-B27 positive cases is 1.6:1.  In 

our previous published study in the year 2016, maximum 

patients (54.8%) were in the 21-40 years age group with an 

M:F ratio of 1.65:1.14 The result was in concordance with 

other studies from India;3,15,16 male members showed a 

preponderance as compared to females in HLA B27 

positivity. We also found that people in the age group of 19-

30 years were the most affected among adults. Similar 

observations were also reported by Kankonkar et al., 21-39 

years were mostly affected.17 According to the Spondylitis 

Association of America, people typically develop AS 

between 17 and 45 years of age; however, an average 

diagnostic delay of 6.7 years was also reported in patients 

with AS and axial spondyloarthritis (axSpA). 

Juvenile spondyloarthritis (disease onset ≤18 years of 

age) patients present with clinical symptoms that show 

overlap with the adult spectrum, with some differences.18 

Positivity of HLA-B27 in childhood SSA was 71.4 percent 

(50/70) in our cases. Gender-wise analysis showed that 76.7 

percent (46/60) males and 20.0 percent (02/10) of the female 

patients were HLA-B27 positive among them. JspA with 

male preponderance was reported in earlier reports also.17 

AS disease activity score (ASDAS) combines patient-

reported assessments with CRP or ESR.20 In our study, none 

of the HLA-B27 cases were positive for rheumatoid factor; 

however, ESR and CRP were raised in HLA-B27 positive 

cases in all age groups, which is also correlated with other 

studies.21   

https://spondylitis.org/about-spondylitis/overview-of-spondyloarthritis/ankylosing-spondylitis/symptoms/
https://spondylitis.org/about-spondylitis/overview-of-spondyloarthritis/ankylosing-spondylitis/symptoms/
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5. Conclusion 

HLAB27 diagnostic delay can adversely impact the health 

status of patients with SpA. Our study concludes that HLA-

B27 by PCR should be done in suspected children because it 

can indicate early cases of juvenile spondyloarthropathy 

when radiological changes are not present. If not considered, 

it could lead to multiple medical visits and diagnoses. Many 

patients with this allele may not develop an HLA-B27 

associated syndrome but could develop a greater-than-

average risk of having certain autoimmune disorders, which 

could be taken care of after the diagnosis.  
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