
 
Efficacy/safety of etanercept in moderate-to-severe asthma: 

 a randomised, controlled trial 

 

S. Holgate1, M. Noonan2, P. Chanez3, W. Busse4, L. Dupont5, I. Pavord6, A. Hakulinen7,  

L. Paolozzi8*, J. Wajdula9*, C. Zang9*, H. Nelson10, D. Raible9* 

 
1School of Medicine, University of Southampton, Southampton, Hampshire, United 
Kingdom 
2Allergy Associates Research Center, Portland, Oregon 
3Département des Maladies Respiratoires, Université de la Méditerranée, Marseille, 
France 
4Department of Medicine, University of Wisconsin, Madison, Wisconsin 
5Department of Respiratory Medicine, University Hospital Gasthuisberg, K.U. Leuven, 
Leuven, Belgium 
6Department of Respiratory Medicine, Thoracic Surgery and Allergy, University 
Hospitals of Leicester NHS Trust, Glenfield Hospital, Leicester, United Kingdom 
7Clinical Research Institute HUCH (Helsinki University Central Hospital), Skin and 
Allergy Hospital, Helsinki, Finland 
8Division Wyeth Research, Paris, France 
9Pfizer Inc., Collegeville, Pennsylvania 
10National Jewish Health, Denver, Colorado 

 
*Employees of Wyeth, which was acquired by Pfizer Inc. in October 2009.  

Word Count: 3,098 

Corresponding author and reprint requests:  
Stephen T. Holgate 
III Division, Mail Point 810 
Level F, South Block 
Southampton General Hospital 
Southampton, Hampshire, SO16 6YD, UK 
Tel: 44 2380 796960  
Fax: 44 2380 796960 
E-mail: sth@soton.ac.uk 
 
Running head: Etanercept for asthma 

 
Clinical Trials.gov: NCT00141791 

 . Published on November 25, 2010 as doi: 10.1183/09031936.00063510ERJ Express

 Copyright 2010 by the European Respiratory Society.



 2

ABSTRACT: Increased tumor necrosis factor (TNF)-α levels have been observed in 

bronchial biopsies and induced sputum from subjects with severe asthma. We 

investigated etanercept (ETN) as a therapeutic option for treating moderate-to-severe 

persistent asthma. 

 In this 12-week, randomised, double-blind, placebo-controlled, phase 2 trial, 

subjects (n = 132) with moderate-to-severe persistent asthma received subcutaneous 

injections of ETN 25 mg or placebo twice weekly and were evaluated at baseline and at 

weeks 2, 4, 8, and 12. The primary end-point was the change from baseline to week 12 in 

pre-bronchodilator forced expiratory volume in 1 second (FEV1) % predicted. Secondary 

end-points included morning peak expiratory flow; FEV1 % predicted; Asthma Control 

Questionnaire; asthma exacerbations; PC20 assessed by methacholine challenge; and the 

Asthma Quality of Life Questionnaire. 

 No significant differences were observed between ETN and placebo for any of the 

efficacy end-points. ETN treatment was well tolerated, with no unexpected safety 

findings observed during the study. 

 Clinical efficacy of ETN was not shown in subjects with moderate-to-severe 

persistent asthma over 12 weeks. However, ETN treatment was a well-tolerated therapy. 

Studies in specific subsets of patients with asthma with longer-term follow-up may be 

needed to fully evaluate the clinical efficacy of ETN in this population.  

 

Keywords: asthma, etanercept, forced expiratory volume  
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Asthma is a chronic inflammatory disorder of the airways characterised by airflow 

obstruction, hyperresponsiveness, and remodeling, leading to variable airflow obstruction 

[1,2]. This inflammatory disorder involves the recruitment of eosinophils, mast cells, T 

helper type 2 lymphocytes, neutrophils, and macrophages, which is regulated by local 

release of autacoid mediators, cytokines, and chemokines [3,4].  

 

The first line of therapy for asthma includes leukotriene modifiers and inhaled 

corticosteroids used alone or in combination with long-acting β2-adrenoceptor agonists 

(LABAs); however, approximately 5–15% of subjects with severe disease either do not 

respond or respond incompletely to this therapy [5–7]. For subjects with severe asthma,  

treatment with drugs that modify the immune response, or therapies with monoclonal 

antibodies directed to immunoglobulin E (IgE) or interleukin -5, are effective, although 

efficacy appears to be restricted to specific patient sub-types [8,9]. 

 

Tumor necrosis factor (TNF)-α is an effective therapeutic target in chronic inflammatory 

disorders [10]. This cytokine is predominantly produced by lymphocytes, macrophages, 

and mast cells. TNF-α produces its pleotropic effects by interacting with two receptor 

subtypes, p55 and p75, and it augments inflammatory responses through multiple 

mechanisms, including the promotion of leukocyte adhesion and enhanced mediator 

release [11].  
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Increased levels of TNF-α have been observed in bronchial biopsies and induced sputum 

from subjects with severe asthma [12–15]. Monocytes and macrophages of subjects with 

asthma have been also been shown to have higher TNF-α production compared with 

these cells from subjects without asthma [16]. Additionally, inhalation of TNF-α in 

normal individuals and in those with asthma has been shown to increase airway 

hyperresponsiveness and cause an influx of neutrophils into the airways [17,18]. Thus, 

TNF-α may play a sentinel role in maintaining the inflammatory state in subjects with 

asthma, especially those whose asthma is refractory to treatment with inhaled 

corticosteroids [19,20]. 

  

Several clinical studies have examined the efficacy and safety of recombinant antibodies 

that bind and neutralize the soluble TNF-α homotrimer and its membrane-bound 

precursor [21]. Etanercept (ETN) is a genetically engineered recombinant protein 

consisting of two molecules of the extracellular portion of p75 TNF receptor fused to the 

Fc portion of a type 1 human IgG1 [22]. ETN binds both TNF-α and lymphotoxin-α with 

high affinity.  

 

In an open-label, pilot study, Howarth et al. found that in subjects (n = 17) with severe 

asthma who received ETN 25 mg twice weekly as an add-on therapy for 12 weeks, ETN 

was associated with improvements in lung function, asthma symptoms, and bronchial 

hyperresponsiveness [14]. In a subsequent 10-week, double-blind, placebo-controlled 

trial of ETN in subjects (n = 30) with refractory asthma, similar clinical improvements 

occurred, including improved asthma-related quality of life [23]. However, in a small (n 
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= 39) randomised, placebo-controlled trial, ETN did not have significant effects in 

patients with moderate-to-severe asthma [24]. 

 

The efficacy of other anti-TNF therapies in subjects with moderate-to-severe asthma has 

also not been convincing. A recent study evaluating infliximab failed to demonstrate 

clinical efficacy for the primary end-point in subjects with moderate asthma [3]. 

Similarly, no significant differences between placebo and the anti−TNF-α biologic, 

golimumab, were observed in subjects with uncontrolled, severe, persistent asthma after 

24 weeks of treatment, although a subgroup with more reversible airflow obstruction and 

upper airway disease did appear to respond in a dose-dependant manner [25].  

 

These data suggest that severe asthma is a heterogeneous disease consisting of several 

subphenotypes [25,26]. As in other complex diseases, substratification of patients with 

asthma according to disease phenotype and co-morbidities may lead to more 

individualised therapies [26]. 

 

Because outcomes in previous trials of ETN in subjects with moderate-to-severe asthma 

have been so variable [14,23,24], this study was designed to provide additional data from 

a larger number of subjects on the effect of ETN in this population. 

 

METHODS AND MATERIALS 

Study design  
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This was a 12-week, randomised, parallel, double-blind, placebo-controlled, worldwide 

phase 2 trial evaluating the efficacy and safety of ETN in subjects with moderate-to-

severe persistent asthma conducted at 36 sites (Clinical Trials.gov: NCT00141791). 

Clinical evaluations were performed at screening and baseline, at weeks 2, 4, 8, and 12, 

and during a follow-up period of 2−4 weeks. Eligible subjects were randomised to 

subcutaneous injection of either ETN 25 mg or placebo twice weekly. 

 

This study was undertaken in accordance with the ethical principles of the Declaration of 

Helsinki. The protocol and its amendments received independent ethics committee or 

institutional review-board approval before site initiation and recruitment of subjects. All 

elements of informed consent were explained to eligible subjects, and adequate time was 

allowed for questions and for subjects to make voluntary decisions. No subject underwent 

procedures specific to the protocol until he or she had signed and dated an approved 

informed consent form.  

 

Wyeth, which was acquired by Pfizer Inc. in October 2009, sponsored this trial and was 

responsible for the collection and analysis of data. The authors and the sponsor were 

involved with study design, interpretation of data, manuscript preparation, and decision to 

publish. All statistical analyses were done by the biostatistical group at Wyeth. The 

corresponding author had full access to all the data in the study and had final 

responsibility for the decision to submit the report for publication.   

 

Subjects 
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Subjects (age 18 to 70 years) were included in the study if they had been diagnosed with 

moderate-to-severe persistent asthma as defined by the National Heart, Lung and Blood 

Institute (NHLBI) [27] at least 1 year before randomisation. All subjects demonstrated at 

least 9% actual reversibility from the pre-bronchodilator baseline forced expiratory 

volume in 1 second (FEV1) with inhaled albuterol during screening or at baseline, and 

had an FEV1 of 50–80% predicted at least 6 hours after a short-acting β2-agonist or 12 

hours after an LABA at screening or baseline. Subjects were also required to have a mean 

score ≥2 on the Asthma Control Questionnaire (ACQ5) [28], had to be taking a high-dose 

inhaled corticosteroid (at least 1000 μg/day beclomethasone-chlorofluorocarbons, 500 

μg/day beclomethasone-HFA, 500 μg/day fluticasone, or 1000 μg/day budesonide, or 

equivalent), and were receiving stable doses of their current medications for asthma at 

least 4 weeks prior to randomisation. Women needed to have a negative pregnancy test at 

screening, and all sexually active women and men were to use a medically acceptable 

contraceptive during the study.  

 

Subjects were excluded from the study if they had previous ETN treatment, antibody to 

TNF-α, or other TNF-α inhibitors; investigational biologic agents within 3 months prior 

to randomization; any live (attenuated) vaccines within 4 weeks prior to randomization; 

or were currently using cigarettes or cigars, or had a smoking history >10 pack years. 

Also excluded from the study were subjects with abnormal blood chemistry or 

hematology profiles; respiratory tract infection within 4 weeks before baseline; 

significant concurrent medical conditions at the time of screening including chronic 

obstructive pulmonary disease, active infections or underlying disease, tuberculosis, 
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uncontrolled hypertension, Class III or IV or uncompensated congestive heart failure, 

multiple sclerosis, uncontrolled insulin-dependent diabetes mellitus, any rheumatologic 

disease, cancer or history of cancer, known human immunodeficiency virus, presence of 

hepatitis B or C antigens; psychiatric illnesses; or history of drug or alcohol abuse. 

 

The subjects were permitted to continue inhaled and oral corticosteroids (≤12.5 mg 

prednisone or equivalent), inhaled LABA, leukotriene antagonists, cromones, 

antihistamines, and allergen immunotherapy if maintenance dose was stable for 3 months. 

Prohibited treatments included oral corticosteroids (>12.5 mg prednisone or equivalent), 

inhaled anticholinergics, theophylline, oral β2-agonists, systemic immunosuppressive 

agents (methotrexate and cyclophosphamide), beta blockers, any live (attenuated) 

vaccine, and other TNF-α antagonists or biologics.  

 

Efficacy end-points 

The primary efficacy end-point was the change in pre-bronchodilator FEV1 % predicted 

from baseline to week 12. Secondary end-points included morning (AM) pre-

bronchodilator peak expiratory flow (PEF); FEV1 % predicted at weeks 2, 4, and 8; score 

on ACQ5; methacholine challenge (PC20), measured by either the tidal breathing method 

or the dosimeter method (site preference); score on Asthma Quality of Life Questionnaire 

(AQLQ) [29]; and asthma exacerbations, which were defined as unscheduled visits 

requiring (1) de novo systemic corticosteroids or an increase in the dose of oral 

corticosteroids, (2) an emergency room visit, or (3) hospitalisation. 
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Statistical analysis 

Sixty patients per treatment group yielded approximately 90% power to detect a 10% 

point difference in the change of FEV1 % predicted from baseline between the ETN and 

placebo groups, assuming the standard deviation of the change of FEV1 from baseline to 

week 12 was 16% and a two-sided t test was used to compare at a significance level of 

0.05.   

 

Efficacy analysis was performed on the intent-to-treat (ITT) population, which included 

all randomised subjects and was the primary population for efficacy analysis. Safety was 

analysed for all subjects who received at least one dose of study medication. 

 

Change from baseline in FEV1 % predicted was calculated at each time-point and 

analysed using an analysis of covariance (ANCOVA), with baseline FEV1 measurement 

used as a covariate and treatment group as a factor. Paired t tests were used for the 

comparisons of changes from baseline within treatment groups for the ITT population at 

each time-point.  

 

Secondary efficacy end-points were analyzed using ANCOVA, with the corresponding 

baseline measurement for the variable used as the covariate. Last observation carried 

forward (LOCF) approach was used for missing values for analysis of the ITT 

population.   

 

RESULTS 
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Subject disposition 

In total, 132 subjects were randomised (ITT population); however, one subject 

randomised to placebo did not receive study medication. Therefore, 131 subjects were 

included in the safety analysis. The disposition of all subjects randomised to treatment is 

shown in Figure 1. No significant differences in baseline and demographic characteristics 

were observed between treatment groups for the safety population (table 1). At the time 

of enrollment, 90% of the subjects taking ETN and 89% of the subjects receiving placebo 

were taking inhaled LABAs.  

 

Clinical efficacy 

No statistically significant difference between ETN and placebo were shown for any of 

the primary or secondary end-points. At week 12, the adjusted mean changes (± standard 

error) from baseline in FEV1 % predicted were 3.0 ± 1.3% and 1.7 ± 1.3% for the ETN 

and placebo groups, respectively. No significant changes from baseline were observed 

between treatments for the primary efficacy end-point at weeks 2, 4, or 8 (fig 2).  

 

Results for the secondary clinical efficacy end-points are provided in table 2. At week 12, 

AM PEF, ACQ5, asthma exacerbations, methacholine PC20, and AQLQ were not 

significantly different between subjects taking ETN and those taking placebo. 

Methacholine challenge testing was required for all subjects in the study, unless 

contraindicated by local guidelines. At baseline, only 16 ETN and 12 placebo subjects 

had PC20 determinations, and at week 12, only 9 ETN and 12 placebo subjects completed 

the PC20 methacholine challenge.   
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Subgroup analyses were done to examine whether there was greater efficacy of ETN 

among subjects who at baseline were taking oral corticosteroids, had lower baseline FEV1 

% predicted, or had greater FEV1 % reversibility after administration of short-acting β-

agonists. At week 12, no significant difference in FEV1 % predicted between ETN and 

placebo subjects was observed among either those taking oral steroids or those who were 

not (data not shown). Likewise, no significant differences at week 12 between treatments 

were evident when the data were analysed by FEV1 % predicted tertiles (≤60%, >60% 

and≤71.5%, >71.5% predicted) (data not shown). Furthermore, no significant difference 

between ETN and placebo was shown for FEV1 % reversibility when results were 

analysed by tertile subgroups (≤16%, >16% and ≤24%, and >24% improvement from 

pre-bronchodilator FEV1 % predicted at baseline; data not shown).  

 

Safety 

The frequency of treatment-emergent adverse events (AEs) did not differ significantly 

between the treatments (table 3). Non-infectious AEs occurred in 41 subjects  (60%) in 

the ETN group compared with 31 subjects (49%) in the placebo group (p=0.222; table 3). 

The most common non-infectious AE reported was injection site reaction, occurring more 

frequently in the ETN group than in the placebo group (36% vs 11%, respectively; table 

3).   

 

Treatment-emergent infections were reported in 30 (44%) ETN-treated subjects 

compared with 34 (54%) placebo-treated subjects; the most common treatment-emergent 
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infection was respiratory tract infection (table 3). No significant difference in the 

incidence of any infection was shown between the ETN and placebo groups.  

 

There was one serious non-infectious AE reported in the study. This was an 

anaphylactoid reaction that occurred in a subject in the ETN group and was temporally 

related to ETN administration (table 4). The number and percentage of subjects reporting 

serious or medically important infectious AEs are shown in table 4. The incidence of 

serious or medically important infections was not significantly different between 

treatments (ETN, 2 subjects [2.9%]; placebo, 5 subjects [7.9%]. No deaths or 

malignancies were reported during the 12-week study or during the 2–4 weeks of follow 

up. Eight ETN subjects and 3 placebo subjects discontinued from the study because of 

AEs (fig 1). Overall, ETN was well tolerated, and there were no unexpected safety 

findings in this study population.  

 

DISCUSSION  

This study evaluated the efficacy and safety of ETN 25 mg administered twice weekly by 

subcutaneous injection in subjects with moderate-to-severe persistent asthma. ETN failed 

to demonstrate clinical efficacy on any of the clinical or lung function end-points in this 

study population of subjects who predominately had severe asthma. These findings 

contrast with those from earlier, smaller studies of various study designs, investigating 

the clinical efficacy of ETN in different asthmatic study populations, which showed that 

ETN was associated with significant improvements in asthma symptoms, airway 

hyperresponsiveness, and quality of life [14,23].  
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Although the negative findings from the present study are consistent with the results of 

other small placebo-controlled ETN trials reported by Morjaria et al. (n=39; 12-week 

study) [24] and Rouhani et al. (n=21; 2-week study) [30], and with the outcomes of 

controlled studies involving other anti-TNF agents, including infliximab for 8 weeks 

(n=38) [3] and golimumab for 24 weeks (n=309) [25], the current findings should be 

viewed in the context of the study design. First, it is important to note that the subjects 

included in this study were categorised as having moderate-to-severe asthma according to 

the NHLBI guidelines [27]. Therefore, the asthma in this population may not have been 

as severe as in other studies with ETN. However, in a randomised, placebo-controlled 

trial of 39 subjects with severe, corticosteroid-refractory asthma, no significant 

differences between 12 weeks of ETN or placebo were found for certain end-points, 

specifically, improvements in AQLQ scores, lung function, AM PEF, bronchial 

hyperresponsiveness, or exacerbation rates [24]. In contrast to that study and the present 

study, Berry et al. (n=20) reported that 10 weeks of ETN compared with placebo was 

associated with an improvement in PC20, AQLQ, and post-bronchodilator FEV1 in 

subjects with refractory asthma [23]. Further, the subjects in the current study 

demonstrated less airway hyperresponsiveness to methacholine at baseline than did those 

studied by Berry et al [23], and also Howarth et al. [14], who had reported asthma 

symptom improvements with 12 weeks of ETN in an open-label, uncontrolled study. 

Taken together, these observations suggest that, given the heterogeneous nature of 

asthma, the severity of the disease may be critical in data analysis and interpretation. 

Further, selection of patients with non-eosinphilic asthma may have yielded different 
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results, as patients with eosinophilic asthma had reduced levels of TNF from sputum cells 

relative to those in patients with non-eosinphilic asthma [31].  

 

Second, the short-term follow-up of 12 weeks may not have been adequate to observe a 

clinically significant response with ETN in this particular study population. Studies with 

longer-term follow-up may be required. Additionally, this 12-week study was too short to 

observe any malignancies with etanercept. However, 8 malignancies were previously 

reported by Wenzel et al. in a 76-week safety analysis of golimumab treatment in 309 

patients with severe persistent asthma [25]. 

 

Third, the study lacked biochemical analyses of TNF-α or other clinically important 

biomarkers. In the study by Berry et al., expression of membrane-bound TNF-α on 

peripheral blood mononuclear cells correlated with responsiveness to ETN [23]. In 

hindsight, a similar analysis of TNF-α status might have provided a biomarker of 

responsiveness to ETN. This biomarker approach to sub-phenotyping of severe asthma 

has recently been successful in identifying responders to the anti−IL-5 monoclonal 

antibody mepolizumab, using sputum eosinophilia, despite the use of high-dose 

corticosteroids as an enrollment criterion [8,9]. However, in another study of an 

unselected population of patients with severe asthma, mepolizumab was found to be 

ineffective [32].  

 

In this study, standard analyses were used to evaluate lung function, symptoms, and 

airway responsiveness in patients with asthma. Based on the results from the recent study 



 15

of golimumab, showing possible benefits among subjects with FEV1 reversibility >12% 

at baseline, we attempted to analyse our data in a similar manner. Because we required 

FEV1 reversibility of at least 9% during the screening period for a subject eligibility, 

there were only 7 ETN and 10 placebo subjects with FEV1 reversibility <12%, so we 

analysed our data by FEV1 % reversibility tertiles. However, these analyses showed no 

significant difference between ETN and placebo for FEV1 % reversibility by tertile 

subgroup (≤16%, >16% and ≤24%, and >24% improvement from pre-bronchodilator 

FEV1 % predicted at baseline). Severe corticosteroid refractory asthma is characterised 

by reduced bronchodilator reversibility possibly as a consequence of airway wall 

remodeling [33,34]. It remains possible that selection of patients on the basis of greater 

bronchodilator response and/or bronchial hyper-responsiveness might have revealed 

some efficacy. 

 

With regard to safety, no unexpected findings were observed during this study. ETN was 

shown to be a well tolerated therapy. The occurrence of infections in this study was 

similar to that observed in previous studies examining the efficacy of ETN in subjects 

with asthma [3,14]. These safety findings are consistent with the favorable safety profile 

associated with the long-term administration of ETN 25 mg twice weekly for other 

indications. However, in a 24-week study that included up to 76 weeks of follow-up, 

subjects with severe asthma treated with golimumab had a significantly higher rate of 

infection than did those in the placebo arm [25]. One possible explanation for the lower 

infection rate with ETN than with other anti−TNF-α monoclonal antibodies may be the 

lesser binding affinity of ETN for membrane-bound TNF-α as compared with that of the 
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monoclonal antibodies. This may prevent or lessen the rate of apoptosis of 

immunocompetent cells [35,36]. A previous report showed that infliximab and 

adalimumab, but not ETN, induced apoptosis and cell-cycle arrest in T cells transfected 

with transmembrane TNF-α [37]. These findings suggest that different anti−TNF-

α therapies have different biologic effects on transmembrane TNF-α. Additional studies 

are needed to fully characterize the differences in the mechanisms of the anti−TNF-α 

therapies.   

 

In conclusion, the safety profile for ETN in subjects with moderate-to-severe persistent 

asthma is similar to that seen in subjects with other inflammatory diseases, such as 

rheumatoid arthritis, ankylosing spondylitis, psoriasis, and psoriatic arthritis [38–41]. 

Considering the efficacy findings from this study as well as from the studies with 

golimumab and infliximab, it seems unlikely that asthma will be among the chronic 

inflammatory disorders for which TNF blockade is indicated. Although there is ample 

evidence that TNF-α is generated in asthmatic airways, its role in disease causation is 

questionable. Nonetheless, this may not exclude a small sub-group of subjects with 

asthma in whom TNF-α may play a prominent role. Future studies are warranted to 

investigate the role of TNF blockade in the etiology of asthma and to gain a better 

understanding of the specific asthmatic study population suitable for TNF-α therapy. 
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TABLE 1 Subject demographic and baseline characteristics (safety population) 

  
Characteristic 

 Etanercept 25 mg 
twice weekly 

(n = 68) 

Placebo  
(n = 63) 

p-value 

Age yrs, mean ± SD  45.94 ± 12.6 48.67 ± 12.3 0.21* 

Sex n (%)    1.00† 

Female  46 (67.7) 42 (66.7)  

Male  22 (32.4) 21 (33.3)  

Ethnic origin n (%)    0.58† 

White  57 (83.8)       52 (82.5)  

Black or African American    7 (10.3) 7 (11.1)  

Asian  2 (2.9) 0  

Other  2 (2.9)   4 (6.4)  

Body mass index, mean ± SD  30.7 ± 7.4  30.1 ± 5.8 0.57* 

Inhaled corticosteroids n (%)  68 (100.0) 63 (100.0)  

Oral corticosteroids n (%)  10 (14.7) 10 (15.9) 1.00† 

LABA n (%)  61 (89.7) 56 (88.9) 1.00† 

History of environmental 

allergy % 

 47 (69) 47 (75) 0.56† 

Pulmonary status at baseline     

Actual FEV1 L     2.09 ± 0.7    2.02 ± 0.61 0.56* 

Mean % predicted FEV1  

% ± SD 

        65.3 ± 12.9        64.5 ± 11.7 0.71* 

FEV1 % reversibility  

% ± SD 

        22.7 (11.0)        21.4 (10.4) 0.49* 

AM peak expiratory flow 

L·min-1 ± SD 

 299.7 ± 103.2 291.6 ± 105.6 0.67* 
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Characteristic 

 Etanercept 25 mg 
twice weekly 

(n = 68) 

Placebo  
(n = 63) 

p-value 

Methacholine PC20 mg·ml-1 

Geometric mean‡  (range) 

 0.6 (0.1, 8) 1.1 (0.1, 16) 0.31‡ 

Mean ACQ5 asthma symptoms 

± SD 

 2.9 ± 0.9 2.8 ± 0.9 0.47* 

Rescue medications puffs·day-1  

± SD 

 2.9 ± 3.4 2.6 ± 2.8  0.62* 
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*: One-way analysis of variance with treatment as factor. †: p-Value for Fisher’s exact test. ‡:One-way 
analysis of variance with treatment as factor based on log transformed data; 16 ETN and 12 placebo 
subjects completed methacholine challenge testing at baseline. Methacholine challenge testing was 
required in the protocol, unless contraindicated by local guidelines. FEV1: forced expiratory volume in 1 
second; LABA: long-acting β2-agonist; SD: standard deviation. 
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TABLE 2 Secondary clinical efficacy end-points*   
 
 
Efficacy end-point 

 
Etanercept  

25 mg  
twice weekly 

 
Placebo 

Mean treatment 
difference† (SE) 

at week 12 

 
p-value 

AM peak expiratory flow 
(PEF) L·min-1 

    

Baseline     
N 62 63   
Mean PEF ± SD 299.7 ± 103.2 292.1 ± 104.9   

Week 12   11.2 (±7.7) 0.149 
N 67 64   
Mean PEF ± SD 300.7 ± 104.4 285.8 ± 98.1   

Asthma Control 
Questionnaire (ACQ5) 

    

Baseline     
N 68 64   
Mean ACQ5 ± SD 2.9 ± 0.9 2.8 ± 0.9   

Week 12   −0.3 (±0.2) 0.133 
N 68 64   
Mean ACQ5 ± SD 2.1 ± 1.3 2.3 ± 1.3   

Asthma exacerbation     
Total number of events per 

subject at week 12  
9 (0.15) 6 (0.11) NA NA 

Subjects with exacerbations at 
week 12 n (%) 

20 (29.4) 16 (25.4) NA 0.696 

Methacholine challenge 
(PC20)

  mg·ml-1 
    

Baseline     
N 16 12   
Geometric mean PC20 
(range) 

0.6 (0.1, 8) 1.1 (0.1, 16)   

Week 12   NA 0.464 
N 9 12   
Geometric mean PC20 
(range) 

2.0 (0.1, 16) 1.0 (0.1, 32)   

Asthma Quality of Life 
Questionnaire (AQLQ) 

    

Baseline     
N 68 64   
Mean AQLQ ± SD 4.1 ± 1.1 4.3 ± 1.3   

Week 12   0.3 (±0.2) 0.125† 
N 68 64   
Mean AQLQ ± SD 4.7 ± 1.4 4.6 ± 1.4   

*: Data are expressed as mean  ± SD unless otherwise specified. †: ANCOVA model change = baseline + 
treatment group. NA: not applicable; SD: standard deviation; SE: standard error. 
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     TABLE 3 Most frequent (≥3%) treatment-emergent adverse events 
   

 
 
Adverse events n (%) 

Etanercept  
25 mg  

twice weekly 
(n=68) 

 
 

Placebo 
(n=63) 

 
Common non-infectious   
Any adverse event*  41 (60.3) 31 (49.2) 

Injection site reaction 25 (36.8) 7 (11.1) 

Headache 8 (11.8) 6 (9.5) 

Migraine 4 (5.9) 2 (3.2) 

Asthenia  4 (5.9) 1 (1.6) 

Back pain 4 (5.9) 1 (1.6) 

Cough increased 4 (5.9) 1 (1.6) 

Accidental injury 3 (4.4) 3 (4.8) 

Nausea 3 (4.4) 3 (4.8) 

Myalgia 3 (4.4) 1 (1.6) 

Chest pain 3 (4.4) 0 

Rhinitis 3 (4.4) 2 (3.2) 

Fever  2 (2.9) 2 (3.2) 

Hypertension 2 (2.9) 4 (6.3) 

Dyspnea 1 (1.5) 2 (3.2) 

Wheezing 0 3 (4.8) 

Neck pain 0 2 (3.2) 

 
Common infectious  
Any infection 30 (44.1) 34 (54.0) 

Upper respiratory  8 (11.8) 13 (20.6) 

Bronchitis 7 (10.3) 7 (11.1) 

Sinusitis 7 (10.3) 4 (6.3) 

Gastrointestinal 5 (7.4) 0 (0.0) 

Flu syndrome 4 (5.9) 5 (7.9) 

Pharyngitis/laryngitis 4 (5.9) 5 (7.9) 
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Oropharygeal 3 (4.4) 3 (4.8) 

Gingival/dental 3 (4.4) 1 (1.6) 

Vaginitis 1 (1.5) 3 (4.8) 

 
*Excludes infections and asthma exacerbations. 
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TABLE 4 Number and percentage of subjects experiencing serious  non-
infectious and infectious adverse events  
 

 
Adverse events n (%) 

Etanercept 25 mg 
twice weekly 

n=68 

 
Placebo 

n=63 
 

Serious non-infectious*   

Any serious event 1 (1.5) 0 (0.0) 

Anaphylactoid reaction 1 (1.5) 0 (0.0) 

Serious and medically important infectious† 

Any medically important infection 2 (2.9) 5 (7.9) 

Acute diverticulitis 1 (1.5) 0 

Meningitis 1 (1.5) 0 

Flu syndrome 0 2 (3.2) 

Cystitis 0 1 (1.6) 

Lower respiratory infection  0 1 (1.6) 

Bronchitis 0 1 (1.6) 

Otitis  0 1 (1.6) 

 
*: Serious adverse events are those that may result in death, are life-threatening,  
require subject hospitalization or prolongation of an existing hospitalization, or  
result in a persistent or significant disability or incapacity, cancer, or congenital 
anomaly or birth defect. †: Serious and medically important infectious adverse events 
are those requiring hospitalization or parenteral antibiotics.  
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FIGURE LEGENDS 

 

FIGURE 1. Subject disposition. ITT: intent-to-treat population. 

 

FIGURE 2. Box-and-whisker plot for change from baseline in FEV1 %predicted in the 

ITT population (LOCF). The bottom and top of the box are the 25th and 75th percentiles, 

respectively; the band near the middle of the box represents the median; and the + sign is 

the mean. The upper whisker is the maximum value within 1.5 interquartile range (IQR = 

75% percentile – 25% percentile), and the lower whisker is the minimum value within 1.5 

IQR. The square symbols represent the outliers. At week 12, the adjusted mean change 

from baseline in FEV1 % predicted was 3.0 ± 1.3% for the ETN group, compared with 

1.7 ± 1.3% for the placebo group. No significant difference between treatments was 

observed (p = 0.51). Similar findings were observed at weeks 2, 4, and 8. FEV1: forced 

expiratory volume in 1 second; ITT: intent-to-treat population; LOCF: last observation 

carried forward. 
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Figure 2 Box-and-whisker plot for change from baseline in FEV1 % predicted (LOCF) 
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