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The human leukocyte antigen (HLA)-B27 is one of the strongest known genetic factors 

associated with the development of ankylosing spondylitis (AS), but approximately 

10% of AS patients are HLA-B27 negative. The aim of this study was to compare 

clinical features and response to tumor necrosis factor-alpha inhibitor (TNF-α inhibitor) 

therapy in HLA-B27 positive and negative patients with AS. This retrospective analysis 

included AS patients treated with TNF-α inhibitor for at least 12 weeks in two referral 

centers for biologic therapy in Vojvodina province, Serbia. Clinical and demographic 

parameters were compared between HLA-B27 positive and negative patients. Data from 

59 patients (59.32% male) were collected: 49 (83.05%) were HLA-B27 positive and 10 
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(16.95%) HLA-B27 negative.  HLA-B27-positive patients showed higher family 

aggregation (49% vs. 10%; p=0.033) compared with those who were HLA-B27 

negative. In contrast, HLA-B27 negative patients showed a higher prevalence of 

peripheral arthritis (49% vs. 90%; p =0.032) and longer diagnosis delay (8.42 vs. 5.73 

years; p=0.016) but there were no differences regarding dactylitis, enthesitis, uveitis or 

inflammatory bowel disease (IBD). Also, no differences were observed between HLA-

B27-positive and negative patients regarding disease activity prior to TNF-α-inhibitor 

therapy. All 59 patients who participated in the study has been administered at least one 

TNF-α inhibitor. The mean age at introduction of TNF-α inhibitor as well as mean 

disease duration from diagnosis until start of TNF-α inhibitor were similar between 

groups. HLA-B27 positive patients had a significantly longer drug survival time for first 

biologics (49.06±29.22 months), whereas HLA-B27 negative received it for 24.8±12.25 

months (p<0.0000).  4/49 HLA-B27 positive (8.2%) and 1/10 HLA-B27 negative 

patients (10%) fail to demonstrate efficacy in AS (primary or secondary treatment 

failure) with no difference between groups. One HLA-B27 positive patient on etanercept 

developed IBD. All 6 non-responders switched to second TNF-α inhibitor and showed a 

good clinical response.  In our cohort, presence of HLA-B27 was related to greater 

family occurrence, shorter diagnosis delay and lower peripheral arthritis rate. Moreover, 

HLA-B27 positive patients demonstrated significantly longer drug survival time for the 

first biologic then HLA-B27 negative, but non-response rate was similar between 

groups. 

Keywords: HLA-B27, ankylosing spondylitis, tumor necrosis factor-alpha inhibitors, 

clinical features, response to therapy 

 

INTRODUCTION 

Ankylosing spondylitis (AS), which is the most frequently occurring form of 

spondyloarthritis (SpA), is a chronic immune-mediated inflammatory disease characterized by 

inflammation that predominantly affects the axial skeleton (DOUGADOS et al., 2011). Although 

it´s clinically characterized with inlflamatory back pain, it can also involve other sites such as 

peripheral arthritis, enthesitis, dactylitis, and extra-articular manifestations as uveitis, psoriasis, 

and inflammatory bowel disease (IBD). This disease is more common in young adult men, with a 

sex ratio of approximately 3:1 (M: F) (BRAUN et al., 1998). The estimated prevalence of this 

disease is 0.23% in European population and 0.16% in Asia and lesser common in African 

population (DEAN et al., 2014).  HLA-B27 (human leukocyte antigen B27), since its discovery in 

1973, constitutes the main genetic factor related to this disease (CAFFREY et al., 1973).Most 

patients with AS express HLA-B27 (90%), whereas the frequency of this gene in the general 

population is less than 8% (SHLOSSTEIN et al., 1973; SIEPER et al., 2006). Diagnostic importance 

is reflected by the inclusion of HLA-B27 in both the Amor criteria for SpA in 1990, and in the 

Assessment of SpondyloArthritis international Society (ASAS) classification criteria for axial 

SpA in 2009 (AMOR et al., 1990; RUDEWAIT et al., 2009;  RUDEWAIT et al., 2009). Data shows 

that HLA-B27 is associated with earlier age of AS onset, increased severity of disease, 

persistence of MRI-demonstrated inflammation at the sacroiliac joints and lumbar spine and 

anterior uveitis in SpA patients (RUDEWEIT et al., 2009; FELDTKELLER et al., 2003; MARZO-
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ORTEGA et al., 2009; SAMPAIO-BARROS et al., 2006). Treatment of AS includes nonsteroidal 

antiinflammatory drugs (NSAIDs) and conventional disease-modifying antirheumatic drugs 

(DMARDs), which are often insufficient to suppress inflammation and improve symptoms (VAN 

DER HEIJDE et al., 2017). Tumor necrosis factor alpha inhibitors (TNF-α inhibitors) are a major 

advance in the treatment of patients with AS. However, not all patients respond to these drugs 

and, sometimes, they can cause serious adverse events, such as life-threatening infections. So, it 

is very important to identify patients who will have good response to the use of a TNF-α 

inhibitor. According to the studies, HLA-B27 positivity was predictive of favorable response to 

the first use of TNF-α inhibitor (VASTESAEGER et al., 2011; BARALIAKOS et al., 2015; LIE et al., 

2011; RUDWALEIT et al., 2004; MANEIRO et al., 2015 ).  

HLA-B27 is HLA class I molecule, encoded at the B locus of the major 

histocompatibility complex located in the short arm of chromosome 6 (BJORKMAN et al., 1987). 

It has quaternary structure and consists of a heavy chain, β2-microglobulin, and a short peptide 

derived from self-proteins and/or intracellular pathogens. The main function of HLA class I is to 

present the peptides to cytotoxic T cell lines (CTLs) to initiate immune responses (GARBOZCI et 

al., 1996). Furthermore, the HLA-B27 shows a high degree of polymorphism resulting from 

nucleotide substitutions in exons 2 and 3, which encode the α1 and α2 domains of the B27’s 

heavy chain (BLANCO-GELAZ et al., 2001). This high polymorphism may not only influence the 

specificity of binding antigenic peptides but also can play a role in the pathogenicity and 

susceptibility of AS. Various hypotheses have been raised to describe the mechanism by which 

HLA-B27 could cause developing of AS. One is the arthritogenic peptide hypothesis which 

assumes that the existence of a molecular mimicry between pathogens and self-peptides could be 

at the origin of cytotoxic T cell lines (CTLs) cross-reactivity, leading to AS (BENJAMIN et al., 

1990). Other is the HLA-B27 misfolding hypothesis enunciates that the accumulation of aberrant 

folded HLA-B27 in endoplasmic reticulum (ER) activates an intracellular signaling, leading to 

ER stress and unfolded protein response (KENNA et al., 2015). And, finally the hypothesis 

relating the formation of HLA-B27 homodimer on cell surface to an abnormal immune response, 

these dimers are recognized by specific receptors—the killer immunoglobulin-like receptors 

expressed on the surface of natural killer and CD4+ T cells (BOWNESS et al., 2011).  Despite 

extensive searches to resolve the mechanism of action of HLA-B27 in AS, the question remains 

open and not fully resolved. Today, more than 160 subtypes of HLA-B27 have been identified. 

There is evidence that the distribution of HLA-B27 subtypes worldwide is widely influenced by 

the race and the ethnicity with different strengths of association with AS which is confirmed in 

multiple population studies (KHAN, 2017). The most common disease-associated subtypes are 

B*2702 (Mediterranean population), B*2705 (whites and American Indians), and B*2704 

(Asians). Two HLA-B27 allele subtypes were found in SpA patients in Vojvodina: B*2702 and 

B*2705 and both of them have shown positive association with AS (VOJVODIC et al., 2017).   

 

MATERIALS AND METHODS 

This retrospective analysis included 59 AS patients treated with TNF-α inhibitors in two 

referral centers for biologic therapy in Vojvodina province, Serbia (Clinical Center of Vojvodina 

and Special Hospital for Rheumatic diseases). The aim of this study was to compare clinical 

features and response to TNF-α inhibitor therapy in HLA-B27 positive and negative patients with 
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AS. The vast majority of patients have a diagnosis of AS based on the modified New York 

criteria (VAN DER LINDEN et al., 1984). All patients who had received TNF-α inhibitor for more 

than 12 weeks were included. The TNF-α inhibitors investigated in this study were infliximab, 

etanercept, golimumab and adalimumab. Standard doses of TNF-α inhibitor used were: 

infliximab 5mg/kg given every six weeks, etanercept 50 mg twice weekly, golimumab 50 mg 

once-monthly and adalimumab 40 mg fortnightly. TNF-α inhibitor therapy introduction and 

response was determined according to ASAS-EULAR management recommendations for axial 

spondyloarthritis (VAN DER HEIJDE et al., 2017). After informed written consent was obtained 

from each study subject, clinical and demographic data were collected. These included age (in 

years), gender, the presence of HLA-B27, family history, age at disease onset (in years), disease 

duration (in years), diagnosis delay (in years), axial symptoms, peripheral involvement 

(peripheral arthritis, enthesitis, and dactylitis), extra-articular manifestations confirmed by a 

specialist (uveitis, IBD), clinical disease activity (Bath Ankylosing Spondylitis Disease Activity 

Index (BASDAI), clinical disability (Bath Ankylosing Spondylitis Functional Index (BASFI) 

and Ankylosing Spondylitis Disease Activity Score (ASDAS). Also, data regarding TNF-α 

therapy  was collected: time from diagnosis to start of TNF-α inhibitor ( in years), age at TNF-α 

inhibitor initiation (in years), duration of first TNF-α inhibitor use ( in months), response to 

treatment and switching to another TNF-α inhibitor. 

 

Statistical analysis 

A descriptive analysis of the variables was performed using absolute and relative 

frequencies for qualitative variables and mean with standard deviation for the quantitative 

variables.  Differences between HLA-B27 positive and negative patients were investigated using 

the Chi-squared test and independent sample t test for categorical and continuous variables, 

respectively. P< 0.005 was considered to indicate statistical significance. SPSS Version 17.0 was 

used for data analysis. 

RESULTS 

We collected data from 59 AS patients, with 49 (83.05%) patients being HLA-B27 

positive and 10 (16.95%) HLA-B27 negative. Our cohort was characterized by predominantly 

male gender in 35 (59.32%) patients with no differences between groups (65.3% of males in the 

HLA-B27-positive group vs. 30% in the HLA-B27-negative group; not significant). HLA-B27 

positive patients showed a higher family aggregation (49% vs. 10%; p=0.033). There were no 

differences between groups regarding age (44.4 vs. 45.38 years; p=0.877), age at symptom onset 

(24.24 vs. 30.34 years; p=0.062) age at diagnosis (32.66 vs. 36.07 years; p=0.402) and disease 

duration (11.74 vs. 9.31, p=0.542). However, being HLA-B27 negative lead to a longer diagnosis 

delay (8.42 vs. 5.73 years; p=0.016). HLA-B27 negative patients also showed a higher 

prevalence of peripheral arthritis (49% vs. 90%; p =0.032), but not of dactylitis (4.1% vs. 10%; p 

=0.433), enthesitis (16.3% vs. 10%, p=1), uveitis (32.7% vs. 10%, p= 0.25) and IBD (16.3% vs. 

0%, p= 0.329). Analyzing disease activity prior to TNF-α-inhibitor therapy, no differences were 

observed between HLA-B27-positive and negative patients: BASDAI score was (6.21±1.79 vs. 

6.16±1.46; p =0.923), BASFI score was (5.95±1.37 vs. 5.82±1.58; p=0.786) and ASDAS score 

was (4.2±1.3 vs. 3.74±0.9; p=0.186). Results of baseline demographic and clinical characteristics 

of patients starting their first TNF-α inhibitor are shown in Table 1.  
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All 59 patients who participated in the study has been administered at least one TNF-α 

inhibitor. The mean age at introduction of TNF-α inhibitor (41.23 vs. 42.6, p= 0.829), as well as 

mean disease duration from diagnosis until start of TNF-α inhibitor (5.16 vs 9.95, p=0.232) were 

similar between groups. On average, HLA-B27 positive patients received first biologic for 

49.06±29.22 months, whereas HLA-B27 negative received it for 24.8±12.25 months (difference 

is significant, p<0.0000). In the case of the first TNF-α inhibitor, 4/49 HLA-B27 positive patients 

(8.2%) and 1/10 HLA-B27 negative patients (10%) fail to demonstrate efficacy in AS (primary or 

secondary treatment failure). One HLA-B27 positive patient on etanercept developed IBD. There 

were no significant difference between groups regarding first TNF-α inhibitor inefficacy (p=1). 

Results of the course of treatment with first TNF-α inhibitor are shown in Table 2. All 6 non-

responders switched to second TNF-α inhibitor and showed a good clinical response. The most 

common sequence of switching was etanercept to adalimumab, and only one patient switched 

from adalimumab to etanercept (Table 3). 

 

 

Table 1. Comparison of the baseline demographic and clinical characteristics between HLA-B27 positive 

and negative patients starting their first TNF-α inhibitor  

 

 HLA-B27 positive (n=49) HLA-B27 negative (n=10) P Value 

Male gender, n (%) 32 (65,3%) 3 (30%) 0,07 

Age (years), mean±SD 45,38±11,22 44,4±19,04 0,877 

Age at onset (years), mean±SD 30,34±9,11 24,24±9,84 0,062 

Age at diagnosis (years), mean±SD 36,06±11,4 32,66±12,73 0,402 

Diagnosis delay (years), mean±SD 5,73±2,88 8,24±4,14 0,016 

Disease duration since diagnosis (years), 

mean±SD 

9,31±6,53 11,74±11,8 0,54 

Time from diagnosis to start of TNF-α 

inhibitor (years), mean±SD 

5,16±5,33 9,95±11,68 0,232 

Age at TNF-α inhibitor initiation (years), 

mean±SD 

41,23±10,64 42,6±18,8 0,829 

Family history n (%) 24 (49%) 1 (10%) 0,03 

Axial manifestation n (%) 49 (100%) 10 (100%)  

Peripheral arthritis n (%) 24 (49%) 9 (90%) 0,03 

Enthesitis n (%) 8 (16,3%) 1 (10%) 1 

Dactylitis n (%) 2 (4,1%) 1 (10%) 0,433 

Uveitis n (%) 16 (32,7%) 1 (10%) 0,254 

Inflamatory bowel disease n (%) 8 (16,3%) 0 (0%) 0,329 

BASDAI score, mean±SD 6,21±1,79 6,16±1,46 0,923 

BASFI score, mean±SD 5,95±1,37 5,82±1,58 0,786 

ASDAS-CRP score, mean±SD 3,74±0,9 4,2±1,3 0,186 
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Table 2. Comparison in first TNF-α inhibitor therapy response between HLA-B27 positive and negative 

patients  

 HLA-B27 positive (n=49) HLA-B27 negative (n=10) P Value 

Duration of first TNF-α inhibitor use (months), 

mean±SD 

49,06±29,22 24,8±12,25 0,00 

Non-responders to first TNF-α inhibitor n (%) 1 (10%) 4 (8,2%) 1 

First TNF-α inhibitor n (%)    

          Infliximab 0 (0%) 3 (6,1%)  

          Adalimumab 7 (70%) 11 (22,4%)  

          Etanercept 0 (0%) 20 (40,8%)  

          Golimumab 3 (30%) 15 (30,6%)  

 

Table 3. Switching to second TNF-α inhibitor therapy 

 

DISCUSSION 

In this study we evaluated the HLA-B27 influence on the clinical expression of defined 

AS patients in Vojvodina, Serbia. Although our study did not showed statistical difference 

regarding age at onset, HLA-B27 positive patients had shorter delay in diagnosis compared with 

HLA-B27 negative. Delay between the first spondyloarthritic symptoms and diagnosis is very 

important for prognosis; FELDTKELLER et al. (2003)showed that the average delay is significantly 

longer in HLA-B27 negative than in HLA-B27 positive patients with AS. Results from the large 

DESIR study also showed that HLA-B27 was independently associated with earlier age at onset 

and less delay in diagnosis (CHUNG et al., 2011).  

Our data confirmed correlation between HLA-B27 status and family history of 

spondyloarthritis.  Only one HLA-B27 negative patient (10%) had a familiar background, 

compared to 24 (49%) in HLA-B27 positive. A family history of spondyloarthritis is common in 

patients with AS, and HLA-B27 positive first-degree relatives of HLA-B27 positive patients with 

AS are 16 times more likely to develop AS than HLA-B27 positive individuals in the general 

population (DERNIS  et al., 2009; JOSHI et al., 2012; TURINA et al., 2016). TURINA et al. (2016) 

investigated seemingly healthy first-degree relatives of HLA-B27 positive patients with AS. A 

substantial proportion of heathy first-degree relatives had clinical and/or imaging abnormalities 

suggestive of SpA, and 33% could be classified as having SpA. These findings demonstrate that 

HLA-B27 could be a useful diagnostic marker in families with AS history. 

 HLA-B27 positive (n=49) HLA-B27 negative (n=10) P Value 

Switching n (%) 1 (10%) 5 (10,2%) 1 

 TNF-α inhibitor after  switching    

          Infliximab 0 (0%) 2 (4,1%)  

          Adalimumab 6 (60%) 16 (32,7%)  

          Etanercept 1 (10%) 17(34,7%)  

          Golimumab 3 (30%) 14 (28,6%)  
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We did not observe differences in presence of dactylitis, enthezitis, and IBD, regardless 

of the presence or not of HLA-B27. However, we observed a significantly higher frequency of 

peripheral arthritis in HLA-B27 negative AS patients. This association has also been previously 

described in study from the REGISPONSER Spanish registry and DESIR cohort (AREVALO et 

al., 2018; CHURG et al., 2011). Although uveitis is reported to be the most frequent extra-

articular manifestation related to HLA-B27 positivity in AS patients, our data did not support that 

result (WINTER et al., 2016). There were no differences between HLA-B27 positive and negative 

AS patients in disease activity scores before they started TNF-α inhibitor (BASDAI, BASFI and 

ASDAS).  

It is very important to identify characteristics of patients who will have a good response 

to the treatment of a TNF-α inhibitor, and therefore treat patients with an optimized benefit-to-

risk ratio. According to the results of a longitudinal, observational study from NOR-

DMARD (Norway-Disease-Modifying Antirheumatic Drug) register, as well as some other 

studies, HLA-B27 positivity is the strong predictor of an early, good response to the first use of 

an TNF-α inhibitor in patients with AS (RUDWALEIT et al., 2004; LIE et al., 2011; VASTESAEGER 

et al., 2011; NAVARRO-COMPÁN et al., 2017).  In our study, we have found similarly high rates of 

response to first TNF-α inhibitor regardless of HLA-B27 status, but HLA-B27 positive patients 

had significantly longer drug survival time then HLA-B27 negative. Drug survival rates are 

indirect evidence of effectiveness and safety as well as a useful tool to evaluate data from 

national registries. Few studies have assessed drug survival and causes of discontinuation in 

patients with AS (GLINTBORG et al., 2013; LIE et al., 2011). It seems that AS shows better drug 

survival and the much lower incidence of primary and secondary non-response to TNF-α 

inhibitor than in rheumatoid arthritis (RA) with non-response seen in <15% of the AS patients 

compared with around 40% reported in RA (LIPSKY et al., 2000). However, whether it is related 

to the mechanism of disease and the presence of HLA-B27 is still unknown. After failure of the 

initial TNF-α inhibitor switching to another is beneficial for a substantial proportion of patients 

with AS. This strategy is part of the past and current international treatment guidelines. In the 

first guidelines to be published after the approval of secukinumab, switching to another TNF-α 

inhibitor or to an IL-17 inhibitor is recommended in cases of TNF-α inhibitor failure (VAN DER 

HEIJDE et al., 2016). With total of 11.7% (6/59) patients who switched to second TNF-α 

inhibitor, our results are in line with those of nationwide registries in many other countries 

(GLINTBORG et al., 2013; LIE et al., 2011).    

 

CONCLUSION 

In our cohort, presence of HLA-B27 was related to greater family occurrence, shorter 

diagnosis delay and lower peripheral arthritis rate. Moreover, HLA-B27 positive patients 

demonstrated significantly longer drug survival time for the first TNF-α inhibitor then HLA-B27 

negative, but non-response rate was similar between groups. 
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Izvod 

Humani leukocitni antigen (HLA)-B27 je jedan od najjače povezanih poznatih genetskih faktora 

koji je udružen sa pojavom ankilozirajućeg spondilitisa (AS). Međutim, oko 10% bolesnika 

nema ovaj genetski marker. Cilj ove studije je bio da se uporede kliničke karakteristike i odgovor 

na terapiju inhibitorima tumorskog faktora nekroze alfa (TNF-α inhibitor) kod HLA-B27 

pozitivnih i HLA-B27 negativnih bolesnika koji boluju od AS. Ova retrospektivna analiza je 

uključila 59 bolesnika sa AS  koji su najmanje 12 nedelja dobijali terapiju TNF-α inhibitorima u 

dva referalna centra za primenu bioloških lekova u Vojvodini, Srbija.  Od ukupno 59 bolesnika 

(59.32% muškarci) njih 49 (83.05%) su bili HLA-B27 pozitivni i 10 (16.95%) HLA-B27 

negativni.  HLA-B27 pozitivni bolesnici su imali značajno veći procenat pozitivne porodične 

anamneze u pravcu spondiloartritisa (49% vs. 10%; p=0.033). Za razliku od njih HLA-B27 

negativni bolesnici su imali značajno duži period u postavljanju dijagnoze bolesti (8.42 vs. 5.73 

years; p=0.016) i veću stopu perifernog artritisa (49% vs. 90%; p =0.032), ali se nisu razlikovali 

u učestalosti daktilitisa, entezitisa, uveitisa i inflamatorne bolesti creva (IBD). Takodje nije bilo 

razlike izmedju bolesnika u pogledu aktivnosti bolesti pre uvođenja TNF-α inhibitora. Svi 

bolesnici koji su učestvovali u studiji su lečeni bar jednim TNF-α inhibitorom. Bolesnici su se 

međusobno razlikovali u dužini primene prvog biološkog leka, naime HLA-B27 pozitivni 

bolesnici su značajno duže dobijali prvi biološki lek u odnosu na HLA-B27 negativne 

(49.06±29.22 vs. 24.8±12.25 months,p<0,0000). Kod 4 od 49 HLA-B27 pozitivnih bolesnika 

(8.2%) i 1 of 10 HLA-B27 negativnih (10%) je došlo do ispoljavanja primarne ili sekundarne 

neefikasnosti prvog biološkog leka, bez razlike između grupa. Jedan HLA-B27 pozitivni bolesnik 

koji je dobijao etanercept je razvio IBD. Kod svih 6 bolesnika je prvi TNF-α inhibitor zamenjen 

drugim, što je dovelo do zadovoljavajućeg kliničkog odgovora.  
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