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ABSTRACT

Objective To compare rates of drug survival and clinical response during 2 years 
of follow-up in ankylosing spondylitis (AS) patients treated with etanercept or 
adalimumab in routine care.

Method Biological-naïve consecutive AS patients treated with etanercept  
(n = 163) or adalimumab (n = 82) were followed. Treatment discontinuation was due 
to inefficacy, adverse events, loss to follow-up, planning a pregnancy, or uveitis. 
Disease activity was assessed by the Ankylosing Spondylitis Disease Activity Score 
using C-reactive protein (ASDAS-CRP). Moderate disease activity was defined as an  
ASDAS-CRP < 2.1.

Results Twenty-seven patients (32.9%) treated with adalimumab and 30 (18.4%) 
with etanercept discontinued treatment. Cox regression analysis demonstrated 
a significant difference in survival rate between discontinuation of the drug in 
adalimumab patients compared with etanercept patients [hazard ratio (HR) 2.1, 
95% confidence interval (CI) 1.3–4.5, p = 0.005; corrected for confounding factors: 
HR 2.5, 95% CI 1.3–4.5, p = 0.006]. There was no significant difference at 2 years of 
follow-up between the adalimumab- and the etanercept-treated patients in mean 
± sd ASDAS-CRP (1.9 ± 1.1 and 2.0 ± 0.9, respectively, p = 0.624), and 23 out of 34 
(67.6%) compared to 71 out of 117 (60.7%) reached ASDAS-CRP moderate disease 
activity (odds ratio 0.738, 95% CI 0.329–1.657, p = 0.530).

Conclusion No significant difference was found between AS patients treated with 
etanercept and those treated with adalimumab in mean ASDAS-CRP and reaching 
ASDAS-CRP minimal disease activity at 2 years follow-up. Drug survival rate was 
higher in etanercept- compared to adalimumab-treated patients. However, this 
should be interpreted cautiously as the risk of allocation bias cannot be excluded.



Drug survival in AS patients  |  Chapter 3

3

37          

INTRODUCTION

Ankylosing spondylitis (AS) is a chronic inflammatory rheumatic disease, with a 
prevalence of in 0.1–0.4% in the general population, which affects the axial ske-
leton.1 Treatment with tumour necrosis factor inhibitors (TNFi) has proven to be 
effective.2-7 Multiple studies have compared efficacy and drug survival between 
TNFi in rheumatoid arthritis (RA), with, overall, inconclusive results. In the DANBIO 
registry, remission rate and drug survival were the lowest in 2326 biological-naive 
RA patients treated with infliximab compared to both etanercept and adalimumab. 
Adalimumab had the highest remission rate and etanercept the highest drug 
survival.8 Results were similar for the ARTIS study group.9 In contrast, the 
CORRONA study found the highest drug survival for infliximab-treated patients 
and no diff erence in efficacy.10 

Drug survival data of RA are not directly applicable in AS. Studies have shown a 
lower drug survival in RA patients compared to AS patients.11 However, comparative 
studies in the AS population of clinical efficacy and drug survival in TNFi- 
treated patients are scarce. Some studies revealed no difference in clinical efficacy 
between infliximab, etanercept, and adalimumab.4,5 For drug survival, a study in 310 
AS patients found comparable drug survival rates among etanercept, adalimumab, 
and infliximab.12 The aim of the present study is to compare efficacy and drug 
survival of etanercept and adalimumab in TNFi-naïve AS patients receiving routine 
care.

METHOD

Study protocol 
This study collected data from observational prospective cohorts of patients with 
AS, in whom a TNFi was started at Reade, Amsterdam. Data were collected from 
the Humira ASUV cohort (2005 to June 2014) and the Enbrel AS cohort (2005 to 
June 2014). Some of these patients have been analysed previously.13,14 Treatment 
allocation was at the discretion of the treating rheumatologist. Patients received 
etanercept subcutaneous 50 mg weekly or 25 mg twice weekly, or adalimumab 
subcutaneously 40 mg every other week. In addition, some patients used con-
comitant disease-modifying anti-rheumatic drugs (DMARDs), non-steroidal anti-
inflammatory drugs (NSAIDs), and/or prednisone. The study was approved by the 
ethics committee and all patients gave written informed consent.



Patients
Patients diagnosed with AS according to the modified New York criteria (1984) 
were included in the study. They had to be eligible for starting a TNFi, which means 
failure or intolerance to at least two NSAIDs and a Bath Ankylosing Spondylitis 
Disease Activity Index (BASDAI) > 4.15 All patients had to have at least one visit 
after baseline. Patients were excluded if biologicals had previously been used or 
if they had contraindications to TNFi treatment. If patients consecutively received 
both etanercept and adalimumab, only data regarding the first TNFi were analysed. 

Clinical response
Disease activity was assessed using the Ankylosing Spondylitis Disease Activity 
Score using C-reactive protein (ASDAS-CRP) at baseline and after 4, 12, 24, 52, 78, 
and 104 weeks of therapy. The ASDAS-CRP includes three items from the BASDAI, 
namely back pain [10 cm visual analogue scale (VAS)], duration of morning stiffness 
(10 cm VAS), and pain/swelling of peripheral joints (10 cm VAS), as well as patient glo-
bal assessment of disease activity (10 cm VAS) and CRP level (mg/L).16 ASDAS-CRP 
minimal disease activity at 104 weeks was defined as an ASDAS-CRP score < 2.1.17 

Statistical analyses
Baseline data were expressed as mean ± sd if continuous variables were normally 
distributed or median with interquartile range (IQR) if these variables had a skewed 
distribution. Independent t test was used for continuous variables with normal 
distribution and the non-parametric Whitney U test of statistical significance was 
used for continuous variables with skewed distribution. For dichotomous variables, 
Fisher’s exact test was used. In all tests, p values (two-sided) less than 0.05 were 
considered significant. We imputed missing data using last observation carried 
forward to assess ASDAS-CRP at 2 years in patients who discontinued etanercept 
or adalimumab prematurely, and performed a sensitivity analyses for missing data. 
Cox regression analysis was used to investigate the difference between etanercept 
and adalimumab in drug survival. Linear regression and logistic regression were 
used for to assess the clinical difference between the two groups. All baseline 
variables were considered as potential confounders (hence, not included in 
the analysis for mean ASDAS-CRP and ASDAS minimal disease activity: CRP, 
patient global disease activity, and BASDAI). These variables were included in the 
regression model if the β value changed by 10% or more after inclusion of the 
variable. All analyses were conducted using SPSS version 22 software (IBM Corp., 
Armonk, NY, USA). GraphPad was used for drawing the graph.
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Table 1. Baseline characteristics.
All patients 

(n=245)
Adalimumab 

treated patients
(n=82)

Etanercept 
treated patients

(n=163)

p-value

Demographics

Age, mean (SD), years 42.9 (11.4) 43.6 (11.2) 42.7 (11.5) 0.563

Male, no.(%) 164 (66.9) 48 (58.5) 116 (71.2) 0.061

BMI, mean (SD), kg/m2 26.6 (6.9) 25.4 (4.0) 27.1 (7.8) 0.076

Current smoking, no.(%) 95 (38.8) 27 (32.9) 68 (41.7) 0.164

Disease status

Disease duration, median 
(IQR), years

7.0 (2.0-14.0) 6.0 (1.0-14.0) 8.0 (2.0- 15.0) 0.244

History of uveitis, no.(%) 97 (39.6) 40 (48.8) 57 (35.0) 0.096

HLA-B27 positive, no.(%) 192 (78.4) 64 (78.0) 128 (78.5) 0.603

CRP, (median IQR), mg/L 8.0 (3.0-20.0) 5.5 (3.0-13.3) 8.0 (3.0-24.3) 0.033

ESR, (median IQR),  mm/h 19.0 (7.0-34.0) 16.5 (7.8-31.3) 21.0 (6.0-35.0) 0.813

ASDAS-CRP, mean (SD) 3.5 (0.98) 3.3 (0.97) 3.6 (0.97) 0.091

BASDAI, mean (SD) 5.8 (1.9) 5.7 (1.9) 5.9 (2.0) 0.463

PGDA mean (SD),  cm. 6.3 (2.4) 6.5 (2.2) 6.3 (2.5) 0.525

BASFI, mean (SD) 5.4 (2.4) 4.6 (2.3) 5.8 0.001

DMARD therapy (2.4)

DMARD* use, no.(%) 30 (12.2) 22 (26.8) 8 (4.9) 0.323

Methotrexate use, no.(%) 10 (4.1) 8 (9.8) 2 (1.2) 0.003

Prednisone use, no.(%) 6 (2.4) 2 (2.4) 4 (2.5) 1.000

NSAIDs use, no.(%) 186 (75.9) 62 (76.5) 124 (76.1) 0.615

SD: Standard deviation, IQR: inter quartile range, no: number of patients, BMI: Body Mass Index, HLAB27: 
human leukocyte antigen B27, CRP: C-reactive protein ESR: erythrocyte sedimentation rate; ASDAS-CRP: 
Ankylosing Spondylitis Disease Activity Score using CRP, BASDAI: Bath Ankylosing Spondylitis Disease 
Activity Index, BASFI: Bath Ankylosing Spondylitis Functional Index, PGDA: Patients global of disease 
activity, NSAID: non-steroidal anti-inflammatory drug, DMARDs: Disease-modifying antirheumatic drugs, 
*Other DMARDS are Sulfasalazine, leflunomide . a p-value < 0,05 was considered statistically significant.
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RESULTS

In total, 245 consecutive AS patients were included: 82 patients were treated with 
adalimumab and 163 patients with etanercept. Baseline characteristics are shown in 
Table 1. The mean age at baseline was 42.9 ± 11.4 years and 67% were men. Median 
disease duration was 7.0 years (IQR 2.0–14.00 years). CRP and mean Bath Ankylosing 
Spondylitis Functional Index (BASFI) were higher for etanercept- than for adalimumab-
treated patients (p = 0.027 and p = 0.001, respectively). More adalimumab-treated patients 
(9.8%) used methotrexate compared to etanercept-treated patients (1.2%) (p = 0.003). 

Treatment discontinuation
For the drug survival analyses, we included patients who discontinued treatment, 
making a total of 57 patients (23.3%). Of these, 27 patients (47.4%) discontinued 
adalimumab and 30 (52.6%) discontinued etanercept. Thirty-five patients (61.4%) 
dropped out because of inefficacy of treatment, 17 (29.8%) because of adverse events, 
one (1.8%) because of uveitis, three (5.3%) for other reasons such as pregnancy, and 
one (1.8%) for unknown reasons. No differences were found in adverse event profiles. 
Cox regression analysis demonstrated a significant difference in survival rate between 
adalimumab- and etanercept-treated patients [hazard ratio (HR) 2.1, 95% confidence 
interval (CI) 1.3–3.5, p = 0.005] (Figure 1). Corrected for confounding, the HR was 2.5 
(95% CI 1.3–4.5, p = 0.006). Confounders were baseline BASDAI, ASDAS-CRP, and 
a history of uveitis. Stratification for gender did not alter the results (data not shown). 

Clinical efficacy
No significant difference at 2 years of follow-up was shown between the adali-
mumab- and etanercept-treated patients in mean ASDAS-CRP [1.9 ± 1.1 and 2.0 ± 
0.9, respectively; regression coefficient (rc) 0.02, 95% CI −0.05 to 0.09, p = 0.336; 
corrected for confounding: rc 0.04, 95% CI −0.05 to 0.13, p = 0.429]. Moreover, no 
significant difference between the adalimumab- and etanercept-treated patients 
was found in number of patients reaching ASDAS-CRP minimal disease activity: 
23 out of 34 (67.6%) compared to 71 out of 117 (60.7%) reached minimal disease 
activity at 2 years in patients treated with adalimumab and etanercept, respectively 
[odds ratio (OR) 0.74, 95% CI 0.33–1.66, p = 0.530; corrected for confounding: OR 
0.86, 95% CI 0.27–2.97, p = 0.856]. The confounders were all the studied baseline 
characteristics (except for smoking, age, and gender for mean ASDAS-CRP).
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Figure 1. Drug survival in patients with ankylosing spondylitis treated with etanercept or 
adalimumab, at 2 years of follow-up.

 

DISCUSSION

This is one of the first studies to compare efficacy and drug survival of adalimumab 
and etanercept in AS patients treated in routine care. In the present study, almost 
80% of patients were still on anti-TNF treatment at 2 years of follow-up and of 
the patients who discontinued treatment, inefficacy was the main cause. However, 
drug survival during 2 years of follow-up was better in etanercept-treated patients. 
Clinical response was comparable at 2 years of follow-up for etanercept- and 
adalimumab-treated AS patients. Baseline characteristics show that both cohorts 
were representative of AS patients treated in routine care; nevertheless, patients 
treated with etanercept had a higher BASFI and CRP at baseline, while adalimu-
mab-treated patients more often used concomitant methotrexate. Previous studies 
in AS have also shown that the efficacy of adalimumab and etanercept in AS 
patients is comparable.4,5 

However, our results on drug survival differ from those of other studies which 
investigated drug survival in AS patients. Kang et al found comparable drug 
survival between the different TNFi in AS patients. This could result from the longer 
follow-up period used in that Korean study, namely 84 months, compared to the 24 
months in our study. The Korean study also had higher baseline disease activity in 
the study population and is therefore less compatible with our study. 
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Their patients had a baseline BASDAI of 6.83 ± 1.93 versus 5.8 ± 1.9 in our study 
and a higher erythrocyte sedimentation rate (52.5 ± 38.4 vs 19.0 mm/h, IQR 7.0–
34.0), were younger, and had a shorter disease duration compared to our study. 
Moreover, the main reason for discontinuation of treatment in the Korean study 
was adverse events, whereas it was inefficacy in our study.12

Overweight and obesity are associated with a higher TNFi treatment discontinuation. 
Although not statistically significantly different, etanercept-treated patients seem to 
have higher values of body mass index than adalimumab-treated patients. Despite 
this difference, etanercept patients had a better drug survival.18,19 However, it should 
be noted that obesity is not common in our cohort and that both the adalimumab- 
and etanercept-treated patients had (comparable) overweight in our study (25.4 
± 4.0 and 27.1 ± 7.8 kg/m2, respectively). Multiple predictors of drug survival and 
treatment response have been investigated for AS. Male gender, low baseline 
VAS–fatigue, high inflammatory markers, and higher ASDAS-CRP are predictors 
for better drug survival. Younger age, lower BASFI, and higher baseline CRP  
(< 14 mg/L) predicted good treatment response.20-22 In the present study, patients 
treated with etanercept had a statistically significant higher CRP at baseline and had 
higher BASFI scores, were more often men and of younger age, and had a higher 
BASDAI score, although these last three findings were not significantly different. In 
addition, some specific single-nucleotide polymorphisms predict a better response 
of TNFi in AS patients.23-25 The higher drug survival in etanercept may therefore be 
related to a selection of patients who have many positive predictors for a good 
response compared to the adalimumab group.

The use of concomitant DMARDs has also been shown to have a positive effect on 
drug survival.26,27 In our cohort, DMARDs were not frequently used, and were more 
often used in patients treated with adalimumab. In particular, methotrexate was 
significantly more often used by patients treated with adalimumab, although the 
total number of users was low, only 10 patients (4.1%). Methotrexate was probably 
used to prevent immunogenicity against adalimumab because it is not effective on 
axial manifestations in AS.28,29 The development of anti-drug antibodies against 
adalimumab contributes to a higher risk of discontinuation. The clinical relevance 
of the few anti-drug antibodies that were found in etanercept has not yet been 
proven.30 Krieckaert et al described overall good long-term clinical outcome 
between etanercept and adalimumab in RA patients. However, with adalimumab, 
this strongly depended on the presence of anti-adalimumab antibodies.31 Previous 
studies in AS patients showed that lower drug levels were associated with higher 
disease activity. In particular, in patients with high anti-drug antibody titres, adali-
mumab levels were absent and disease activity parameters remained elevated. 
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Drug survival rates were not reported.13,14 In the current study, we did not measure 
drug levels and anti-drug antibodies against adalimumab and etanercept.

The observational design of the study has some limitations. First, the cohorts were 
not designed to compare drug survival and efficacy of etanercept and adalimumab 
directly. This is not a head-to-head trial and there might be an allocation bias for 
one of the cohorts. However, no clinically significant differences in most of the 
patient characteristics were observed at baseline. Secondly, despite the correction 
for known confounders, we were not able to exclude unmeasured confounders 
such as extra-articular involvement and peripheral arthritis, which can be an 
argument for starting DMARDs in these patients. Finally, missing data could have 
caused a bias; however, this is not likely as sensitivity analyses did not alter the 
results. Missing data were mostly due to incomplete questionnaires. Strengths of 
this study were that we used data from two well-defined cohorts with similar study 
design and concurrent enrolment of TNFi naive patients, representing daily clinical 
practice.

 
Conclusion
This is one of the first studies to compare efficacy and drug survival of adalimumab 
and etanercept in AS patients treated in routine care. No significant difference was 
found in mean ASDAS-CRP and reaching ASDAS-CRP minimal disease activity 
after 2 years of follow-up between AS patients treated with etanercept and those 
treated with adalimumab. In the present study, almost 80% of patients were still on 
anti-TNF treatment at 2 years of follow-up, and of the patients who discontinued 
treatment, inefficacy was the main cause, although etanercept-treated patients had 
a higher drug survival rate than adalimumab-treated patients in the first 2 years of 
treatment.
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