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Abstract 

Objectives. To compare different early clinical criteria of non-response determined at three 

months as predictors of clinical failure at one year in patients with rheumatoid arthritis starting 

therapy with certolizumab pegol. 

Methods. Data were derived from a randomised Phase III clinical trial in patients with 

rheumatoid arthritis who failed to respond to methotrexate monotherapy. Patients included in 

this post-hoc analysis were treated with certolizumab pegol (400 mg qd reduced to 200 mg qd 

after one month) and with methotrexate. The study duration was twelve months. Response at 

three months was determined with the American College of Rheumatology-50, Disease 

Assessment Score-28 ESR, Health Assessment Questionnaire and the Clinical Disease Activity 

Index. The performance of these measures at predicting treatment failure at twelve months 

defined by the American College of Rheumatology-50 criteria was determined, using the 

positive predictive values as the principal evaluation criterion.  

Results. 382 patients were available for analysis and 225 completed the twelve-month follow-

up. At Week 52, 149 (38.1%) patients met the American College of Rheumatology-50 response 

criterion. Positive predictive values ranged from 81% for a decrease in Health Assessment 

Questionnaire- disability index score since baseline >0.22 to 95% for a decrease in Disease 

Assessment Score-28 score since baseline ≥1.2. Sensitivity was ≤70% in all cases. Performance of 

these measures was similar irrespective of the definition of treatment failure at 12 months. 
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Conclusions. Simple clinical measures of disease activity can predict future treatment failure 

reliably and are appropriate for implementing treat-to-target treatment strategies in everyday 

practice. 

 

Keywords: Rheumatoid Arthritis, Anti-TNF, DMARDs (biologic), Disease Activity. 
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1. INTRODUCTION 

Rheumatoid arthritis (RA) is a progressive destructive autoimmune disease of the joints 

with a prevalence of around 0.5% in the general population.[1-3] The disease course is typically 

characterised by episodic acute exacerbations separated by periods of relative disease stability. 

Recovery from exacerbations is rarely complete, resulting in progressive irreversible structural 

damage to the affected joints.[4] 

The goals of treatment are to relieve symptoms, to prevent exacerbations and to slow 

structural joint damage. Long-term maintenance therapy is based on the use of disease-

modifying antirheumatic drugs (DMARDs), a class that includes both synthetic drugs and 

biological agents. Considerable between-patient heterogeneity in response to DMARDs appears 

to exist, with ACR50 response rates in randomised clinical trials being generally less than fifty 

percent [5] and even lower in everyday clinical practice.[6] The recommended treatment 

strategy is to initiate treatment with DMARDs as early as possible after diagnosis, to monitor 

patients regularly using composite measures of disease activity and, in case of inadequate 

response, to switch to another DMARD in order to achieve or maintain tight control of disease 

activity.[7, 8] Such strategies have been shown to be highly effective.[9-13] Current practice 

guidelines recommend initiating treatment, typically with methotrexate, and re-evaluating the 

treatment at three-monthly intervals, and in case of non-response, switching to another 

synthetic DMARD or to a biological agent [7, 14] or moving to combination therapy [15] in order 

to achieve tight disease control. 
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In order to follow such a strategy, rheumatologists need to know the most appropriate 

clinical information to assess treatment response or failure. Although the American College of 

Rheumatology (ACR) [14] and the European League Against Rheumatism (EULAR) [7] both 

emphasise in their practice guidelines the importance of timely adaptation of treatment in case 

of inadequate response, neither provide any explicit guidance on the most appropriate criteria 

for defining treatment failure. In everyday practice, large improvements in disease status are 

unambiguous and the physician is reassured about maintaining the current treatment. 

However, if clinical evolution following treatment initiation is modest, physicians may adopt a 

strategy of ‘watchful waiting’ which may be detrimental to long-term prognosis rather than 

taking a more proactive approach.[16]  

A number of studies have investigated the association between early measures of clinical 

outcome and long-term treatment response.[17-22] However, from the therapeutic perspective 

of clinical practice, the issue is not so much to predict treatment response but to predict 

treatment failure as accurately and as early as possible so that therapy can be adjusted 

accordingly and the overall long-term therapeutic outcome optimised. The sensitivity and 

specificity of a given predictive markers will not be the same with respect to treatment failure as 

with respect to treatment response. In particular, a marker that will predict treatment response 

with high sensitivity but with low specificity will predict failure with low sensitivity and high 

specificity. For this reason, it is important to identify reliable and practical markers of treatment 

failure. 

To our knowledge, there is little information available on the comparative performance of 

potential early measures of treatment failure. A recent study of infliximab has suggested that 
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the combination of disease activity after six weeks and infliximab serum trough levels may be a 

useful as a predictor of treatment failure after six months of therapy.[23] A post hoc analysis of 

a study of certolizumab pegol [24] has also demonstrated that a change in DAS-28 score of <1.2 

during the first three months of the study was predictive of failure to achieve low disease 

activity at one year. It remains to be demonstrated what is the most appropriate early clinical 

measure to determine treatment failure. The objective of the present study was to quantify and 

compare the positive predictive values (PPV) of different validated clinical criteria of non-

response determined at three months with respect to clinical failure at one year in patients with 

RA starting biological anti-TNFα therapy with certolizumab pegol.  
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2. METHODS 

Design 

This study corresponds to a post-hoc analysis of data from the RAPID 1 [25] prospective, 

randomised, placebo-controlled, double-blind Phase III clinical trial, conducted between 

February 2005 and October 2006, which evaluated the efficacy and safety of certolizumab pegol 

in adult patients with RA. The methodology of this trial has been described in detail elsewhere 

[25] and is briefly summarised below. 

The RAPID 1 trial included 982 adult patients fulfilling the 1987 ACR criteria for RA [26] 

who had been diagnosed at least six months previously and who were treated with 

methotrexate at a stable dose of ≥10 mg/week for at least two months, but had failed to 

respond adequately to methotrexate treatment for at least six months. Patients were 

randomised 2:2:1 to receive treatment with subcutaneous certolizumab pegol at an initial 

dosage of 400 mg given at weeks 0, 2, and 4, with a subsequent dosage of 200 mg or 400 mg 

given every 2 weeks, plus MTX, or placebo plus MTX. The planned treatment duration was one 

year. However, patients who failed to achieve a response according to the ACR20 criteria at 

weeks 12 and 14 were designated treatment failures and were withdrawn from the study at 

week 16. For patients who were considered to respond inadequately, the investigator could 

remove the patients from the study at any moment and switch them to open-label high 

maintenance dose (400 mg) certolizumab pegol. 
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Study population 

The present post-hoc analysis was performed in the patients originally randomised to the 

200 mg maintenance dose of certolizumab pegol, this being the approved dose regimen for the 

treatment of RA. All patients with no prior TNFα-inhibitor exposure were included in the 

analysis, irrespective of whether patients continued treatment throughout the duration of the 

study or not. 

Outcome measures 

In our analysis, outcome during the twelve weeks following initiation of treatment with 

certolizumab pegol and at one year was assessed. The choice of a period definition for the early 

non-response criterion was made in order not to categorise early responders who responded at 

some time before twelve weeks but failed to fulfil the response criterion at the twelve-week 

evaluation point as early non-responders, and the choice of the twelve-week period was 

decided based on the fact that clinical response is usually achieved within 12 weeks of 

treatment.[25] The choice of a point definition for treatment failure at one year is consistent 

with standard methods to determine symptomatic outcome in clinical trials in RA.[27] The 

assessment criteria were ACR 50 and ACR70 response rates,[28] change in DAS-28 score,[29] 

change in Health Assessment Questionnaire (HAQ) score,[30] and a simplified composite 

measure, the Clinical Disease Activity Index (CDAI).[31, 32] Early non-response was defined as 

the response criterion not being met at any of the evaluations up to the twelfth week of the 

study and treatment failure (late non-response) as the criterion not being met at the last 

evaluation at Week 52. 
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Statistical analysis 

The analysis was performed on all patients randomised to the 200mg arm and had no 

prior TNFα-inhibitor exposure. Patients with efficacy data missing at Week 12 were excluded 

from the analyses. For the main analysis, efficacy data missing at the Week 52 visit were 

imputed using non-responder imputation (NRI). Patients who received rescue medication or 

who withdrew for any reason between Week 12 and Week 52 were considered non-responders. 

Sensitivity analyses was performed in which missing data were imputed using the last 

observation carried forward (LOCF) method or were not imputed at all (observed cases 

analysis). In the observed cases analysis, patients that left the clinical trial were excluded from 

the analysis, and only patients that completed the 52 weeks with valid measurements by week 

12 and at week 52 for the respective criteria were considered. 

The predictability of different early non-response measures by Week 12 with respect to 

treatment failure at Week 52 was assessed. The principal analysis was performed using failure 

to meet the ACR50 criteria at Week 52 as the definition of treatment failure, this being an 

outcome measure recommended in the European Medicines Agency’s guidelines for clinical 

trials in RA.[27] Additional analyses were conducted using other definitions of treatment failure 

at Week 52. For each evaluation, sensitivity, specificity, PPV, negative predictive value (NPV), 

and accuracy were determined. The PPV, which in the present case represents the proportion of 

treatment failures (ACR50 response criterion at Week 52) who were identified as non-

responders by Week 12, was considered the principal analysis criterion. The strength of the 

association was assessed with Matthew’s correlation coefficient (MCC), generally considered a 
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good overall measure of accuracy.[33] A coefficient of 1 indicates a perfect prediction, a 

coefficient of 0 a no better than random prediction. 

In order to assess whether the early non-response indicators were still predictive of 

subsequent treatment failure when taking into account the baseline characteristics of the 

patients, exploratory logistic regression models were fitted. The dependent variables were 

treatment failure (at week 52) using the ACR50, DAS-28 and CDAI criteria. The independent 

variables were early non-response (by week 12), age at baseline, DAS-28 at baseline and 

duration of disease at baseline. Models were fitted using a stepwise selection process with a 

probability threshold of 0.20. For any baseline characteristic retained in the model, the potential 

interaction with early non-response was also tested. Goodness of fit was assessed using the 

Hosmer and Lemeshow test. 



Page 11 of 28

Acc
ep

te
d 

M
an

us
cr

ip
t

11 
 

3. RESULTS 

Study population 

Of the 393 patients who were originally randomised to the 200mg maintenance dose of 

certolizumab pegol, 11 were excluded since they had been previously exposed to a TNFα 

inhibitor. The study sample thus consisted of 382 patients randomised into the certolizumab 

pegol 200 mg maintenance dose group and with no prior exposure to TNF inhibitor. Of these 

382 patients, 96 (25.1%) were withdrawn from the study due to inadequate efficacy. These 

included 72 patients who failed to meet the ACR20 criterion at Week 12 and Week 14 and were 

thus withdrawn as specified in the protocol. In addition to these patients who discontinued the 

study for lack of efficacy, a further 41 patients withdrew from the study at some stage for other 

reasons, principally the occurrence of an adverse event (16 patients; 4.2%) or withdrawal of 

patient consent (15 patients; 3.9%). The characteristics of the study sample at inclusion are 

presented in Table 1. The majority of patients were women and the mean age of the sample 

was 51 years. 
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Treatment outcome 

By Week 12, 49.3% of patients failed to meet the ACR50 criterion for response at least 

once between inclusion and Week 12 and were thus considered early non-responders. At Week 

52, 61.5% of patients failed to meet this criterion and were thus considered treatment failures 

(Table 2). 

Predictors of treatment non-response at Week 52 

All early non-response criteria showed a high specificity of >80%, indicating that <20% of 

the patients who would fulfil the criterion for an ACR50 response at Week 52 would be 

incorrectly identified as non-responders at Week 12 (Table 3). Similarly, the positive predictive 

value was also high, >80%, indicating that >80% of patients identified as non-responders at 

Week 12 would fail to fulfil the ACR50 response at Week 52. The early non-response measures 

which performed best in terms of PPV were reduction in DAS-28 score ≤ 1.2 (95%) and CDAI 

score > 22 (93%) (Table 3). These were also the predictors which performed best with respect to 

specificity. 

For all measures, sensitivity was poor to moderate (≤70%) indicating that >30% of the 

patients who would eventually fail to fulfil the criterion for an ACR50 response at Week 52 

would not be identified as non-responders at Week 12. The early non-response measures which 

performed best in terms of sensitivity were ACR50 response (70%) and CDAI score > 22 (40%). 

The NPV was also low (<65%), indicating that <65% of patients identified as responders at Week 

12 would fulfil the ACR50 response criterion at Week 52. The MCC, which summarises overall 
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predictive power, ranged from 0.17 for HAQ-DI as the response criterion to 0.52 for the ACR50. 

The MCC was highest for the ACR50 (0.52) and the CDAI (0.39).  

Sensitivity analyses were performed in which missing data were imputed by LOCF rather 

than NRI or not imputed (observed cases). With LOCF, the data obtained were qualitatively 

similar to the main analysis, and the estimates of PPVs in all cases within 5% of the estimates 

using NRI for data imputation (data not shown).  

In the observed cases analysis, depending on the early non response measure, 216 to 219 

patients had completed the 52 weeks treatment period and had valid measurements by Week 

12 and at Week 52 for the considered criteria (i.e. approximately 164 patients were not 

considered in this analysis, representing 43% of the randomised set). In this analysis, the PPV 

estimates were systematically lower than in the NRI model (Table 4), although these still 

remained acceptable for the DAS-28 and the CDAI, especially if we consider that non responder 

patients that were withdrawn from the trial were not considered in this analysis. 

In a next step, the performance of the early non-response measures was compared with 

respect to other definitions of treatment failure at Week 52 (Table 5). Specificity and PPVs 

remained high, irrespective of the definition of treatment failure chosen. In general, 

predictability was high when the same outcome measure was used for the early non-response 

measure and the treatment failure criterion. However, the relative performance of the early 

non-response measures with respect to PPV was the same regardless of the definition of 

treatment failure at Week 52. 



Page 14 of 28

Acc
ep

te
d 

M
an

us
cr

ip
t

14 
 

Logistic regression analysis was performed in order to investigate patient characteristics at 

baseline and potential interactions affecting the predictability of treatment failure by the early 

non-response measures. Five different combinations of response criteria were evaluated in five 

separate models. These were early ACR50 non response versus ACR50 treatment failure, early 

DAS-28 non response versus DAS-28 treatment failure, early CDAI non response versus CDAI 

treatment failure, early DAS-28 non response versus CDAI treatment failure and early CDAI non 

response versus DAS-28 treatment failure. For all models, goodness of fit was high (Hosmer and 

Lemeshow test: p >0.3). In all models, the early non-response criterion was significantly 

associated with treatment failure, with odds ratios ranging from 8 to 42. None of the baseline 

characteristics considered was consistently associated with treatment failure, although baseline 

DAS-28 score was retained in three logistic models and duration of disease at treatment 

initiation in one model. No evidence was obtained for an interaction between early non-

response and baseline characteristics. 
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4. DISCUSSION 

In this study, we demonstrate that the values of different early disease activity measures 

can be used to predict treatment failure in RA patients starting treatment with an anti-TNFα. 

Although all the measures performed acceptably in correctly predicting treatment failure, some 

differences were observed, notably with the HAQ-DI performing least well. 

As has been observed previously by Curtis et al.,[19] several of the early measures tested 

are not entirely suitable for use in everyday clinical practice. For example, the ACR response 

criteria require computation of a panel of clinical and biological measures, which is time-

consuming, and they are not systematically used in everyday clinical practice. The same is true 

to a lesser extent for the DAS-28.[34] In this context, simpler tools such as the SDAI or the CDAI 

have been proposed from following disease activity in routine practice.[31, 32, 35] It is thus 

pertinent that the CDAI performed well as an early non-response measure for subsequent 

treatment failure, with a PPV of 0.93 using the ACR50 at twelve months as the definition of 

treatment failure.  

The primary analysis in this study was performed using ACR50 at twelve months as the 

definition of treatment failure. The rationale for this choice was that 12-month ACR50 was the 

primary outcome measure in the clinical trial from which the data were taken. However, this 

may not be the most relevant outcome for clinical practice. The ACR/EULAR guidelines have 

proposed a stringent consensus definition of remission for use in clinical practice,[36] which 

states that a patient must achieve a tender joint count ≤1, a swollen joint count ≤1 and a patient 

global assessment ≤1, or, as an index- based score, a CDAI ≤2.8, to be considered in remission. 
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In a practice guideline on the use of rituximab in RA, Smolen et al. [37] suggested that a 

reduction in DAS-28 score of ≥1.2 (or equivalent measure) within four months should be 

regarded as a minimum improvement and that the target treatment response should be low 

disease activity characterised by a DAS-28 score ⩽3.2 (or an SDAI <11 or a CDAI <10) together 

with optimisation of functional ability and quality of life. In this respect, the performance of the 

early non-response indicators evaluated was not specific for 12-month ACR, but was essentially 

similar with respect to the DAS-28 and CDAI definitions of treatment failure. 

An original feature of this study was to compare different predictors of treatment failure, 

rather than predictors of treatment response. In the context of everyday practice, this is the 

most relevant information, as the clinician needs to identify as early as possible, and with 

confidence, which patients will fail to respond in the long term, so that treatment can be 

adapted. The PPV was considered the principal analysis criterion. The PPV informs the clinician 

on the probability that a person identified as a non-responder by Week 12 will truly represent a 

treatment failure at Week 52. This criterion depends on the prevalence of treatment failure at 

Week 52; the higher the prevalence, the higher the PPV. Assuming that the prevalence of 

treatment failure is higher in everyday clinical practice [6] than it is in clinical trials, the PPVs 

estimated in this study could be higher in a real life setting. The high PPVs observed in this study 

indicate that this is possible for between 80% and 100% of patients, depending on the measure. 

The specificity of these measures was also high, indicating that the number of patients who 

would be incorrectly identified at three months as treatment failures is low, ranging from 0% to 

17% depending on the measure. If these patients are inappropriately identified as failures they 

will be moved to another treatment strategy and so will not be deprived of potentially effective 
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medication. On the other hand, the sensitivity of the early measures was low to moderate, 

being highest with the CDAI (40%) and the ACR50 (70%), suggesting that a substantial 

proportion of patients who will eventually fail treatment are not identified at three months. 

These patients thus remain at risk for exposure to ineffective treatment. Indeed, whatever the 

marker, the proportion of late failures is always higher than the proportion of early failures, 

which limits the sensitivity that can be achieved. Using a less strict criterion for early failure (eg 

CDAI >10) may increase the sensitivity of the measure by increasing the number of early 

failures, but this would be at the expense of reduced specificity. It should be noted that the use 

of NRI for handling missing data may artificially over-estimate the PPV values, since all patients 

for whom data was missing were considered to be treatment failures at study end. However, 

the majority of patients that were withdrawn from the study had inadequate efficacy (96 

patients), which explains why we chose the NRI imputation method. Furthermore, another 

sensitivity analysis was performed in which missing data were imputed using LOCF, in which on-

treatment response is taken into account, and this did not fundamentally change the findings of 

the study.  

This study was performed in patients who had already been treated for a variable amount 

of time with methotrexate, had failed to respond adequately and were switched to 

certolizumab pegol 200 mg in the context of a randomised clinical trial. It will be very important 

to test early measures of treatment failure such as the CDAI in other patient populations. In 

particular, they should be evaluated in patients with early RA who start their first-line therapy, 

usually methotrexate. In addition, it should be noted that the analysis concerned a highly-

selected population of patients enrolled in a Phase III trial, and it is possible that the criteria for 
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treatment failure identified here may perform differently in unselected patients in real-world 

conditions of treatment. This needs to be evaluated in future studies. Furthermore, it is possible 

that the time-course of clinical response may differ between certolizumab pegol and biological 

or synthetic DMARDs with different mechanisms of action or administration regimens, and the 

early non-response markers need to evaluated in patients taking other DMARDs. It would also 

be important to test their performance with respect to long-term outcomes other than purely 

clinical ones, such as quality of life.  

Until more studies have been performed in different patient populations, the implications 

of the present analysis for clinical practice should be considered with the utmost caution. 

However, we may tentatively propose to evaluate treatment outcome after three months using 

the CDAI in order to identify patients who will fail treatment and should be moved to another 

therapeutic strategy. This simple clinical measure can be determined during the consultation 

without the need for complementary biological tests. However, treatment response may not be 

maintained over time and certain patients identified as responders at three months may fail to 

respond at one year. This is reflected in the suboptimal sensitivity of the different markers 

evaluated in the study. For this reason, we would emphasise the need to re-evaluate the 

treatment response with the CDAI every three months and consider changing the treatment 

strategy if breakthrough disease activity is observed. 

None of the early non-response measures evaluated in the study performed perfectly, and 

further work may be needed, notably to improve the sensitivity, so that more patients who will 

fail treatment can be identified early. Different thresholds of the CDAI could be tested, or a new 
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evaluation tool developed specifically to identify treatment failures, for example using decision-

tree analysis. 

In conclusion, this analysis of certolizumab pegol data has demonstrated that simple 

clinical measures of disease activity, with some of them easy to use in daily practice, can predict 

future treatment failure reliably and are appropriate for use to implement treat-to-target 

treatment strategies in clinical practice. However, it will be important to evaluate the early non-

response measure chosen in a prospective study performed in a naturalistic treatment setting in 

order to validate its utility for helping patients achieve tight disease control and to identify the 

most appropriate cut-off thresholds. 
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Table 1: Patient characteristics at inclusion (n=382) 

Age (mean ± SD; years) 51.3 ± 11.6 

Gender (% female) 315 (82.5%) 

Disease duration (mean ± SD; years) 6.1 ± 4.2 

Methotrexate dose (mean ± SD; mg/week) 13.6 ± 4.4 

No of tender/painful joints (median [interquartile range]) 29 [21 – 39] 

No of swollen joints (median [interquartile range]) 20 [14 -28] 

DAS-28 using the ESR (median [range]) 7.0 [4.3 to 8.9] 

HAQ-DI (mean ± SD) 1.7 ± 0.6 

% RF positive (≥14 IU/ml) 79.0 

CRP (median [range]; mg/l) 16.0 (1.0, 234) 

ESR (median [range]; mm/h) 43.0 (5.0, 138) 

DAS-28: disease activity score 28-joint assessment; HAQ: health assessment questionnaire; DI: disability index; 

RF: rheumatoid factor; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate;. 
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Table 2: Early and late treatment failure rates 

Outcome measure 
Early non-response 

definition 
Missing data 
at Week 12 

n Non-responders by 
Week 12 

Late failure 
definition 

Non-responders at 
Week 52 

ACR ACR50 not met 11 371 183 (49.3%) ACR50 not met 228 (61.5%) 

DAS-28 
Decrease in score 

since baseline ≤ 1.2 
8 374 

40 (10.7%) Final score > 3.2 283 (75.7%) 

HAQ-DI 
Decrease in score 

since baseline < 0.22 
12 370 

57 (15.4%) Final score > 0.5 293 (79.2%) 

CDAI Score > 22 11 371 99 (26.7%) Final score > 10 238 (64.2%) 

Data are presented using non-response imputation to handle missing data at Week 52. All 382 patients with no prior TNFα-inhibitor exposure were evaluated, 

with the exception of those for whom data was missing at Week ACR: American College of Rheumatology; DAS-28: disease activity score 28-joint assessment; 

HAQ: health assessment questionnaire; DI: disability index; CDAI: Clinical Disease Activity Index. 

 

 



Page 26 of 28

Acc
ep

te
d 

M
an

us
cr

ip
t

26 
 

Table 3: Performance of different measures of early non-response as predictors of treatment failure at 

Week 52 - Non responder imputed model 

Early non-response measure Specificity PPV Sensitivity NPV Accuracy MCC 

NRI model       

DAS-28 (Δ ≤ -1.2) 
99% 

[94%;100%] 
95% 

[82%;99%] 
16% 

[12%;22%] 
42% 

[37%;47%] 
48% 

[42%;53%] 
0.24 

CDAI (score > 22) 
95% 

[90%;98%] 
93% 

[85%;97%] 
40% 

[34%;47%] 
50% 

[44%;56%] 
61% 

[56%;66%] 
0.39 

ACR50 not met 
83% 

[76%;89%] 
87% 

[81%;91%] 
70% 

[63%;76%] 
63% 

[56%;70%] 
75% 

[70%;79%] 
0.52 

HAQ-DI (Δ < -0.22) 
92% 

[86%;96%] 
81% 

[68%;90%] 
20% 

[15%;26%] 
42% 

[37%;48%] 
48% 

[43%;53%] 
0.17 

Treatment failure was defined by ACR50 at Week 52. Data are presented with their 95% confidence intervals. The 

different early non-response measures are presented in decreasing order of PPV. Non responder imputation; 

n=382. DAS-28: disease activity score 28-joint assessment; CDAI: Clinical Disease Activity Index. ACR: American 

College of Rheumatology; HAQ: health assessment questionnaire; DI: disability index.  
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Table 4: Performance of different measures of early non-response as predictors of treatment failure at 

Week 52 - Observed cases analysis 

Early non-response measure Specificity PPV Sensitivity NPV Accuracy MCC 

Observed cases analysis –  
N 

      

DAS-28 (Δ ≤ -1.2) 
N=218 

99% 
[94%;100%] 

78% 
[40%;969%] 

9% 
[4%;19%] 

67% 
[60%;73%] 

67% 
[60%;73%] 

0.19 

CDAI (score > 22) 
N=219 

95% 
[90%;98%] 

72% 
[50%;87%] 

24% 
[15%;35%] 

70% 
[63%;76%] 

70% 
[64%;76%] 

0.28 

ACR50 not met 
N=219 

83% 
[76%;89%] 

66% 
[54%;77%] 

62% 
[50%;73%] 

80% 
[73%;86%] 

76% 
[69%;81%] 

0.46 

HAQ-DI (Δ < -0.22) 
N=216 

92% 
[86%;96%] 

42% 
[21%;66%] 

11% 
[5%;21%] 

67% 
[60%;73%] 

65% 
[56%;71%] 

0.05 

Performance of different measures of early non-response as predictors of treatment failure at Week 52. Treatment 

failure was defined by ACR50 at Week 52. Data are presented with their 95% confidence intervals. The different 

early non-response measures are presented in decreasing order of positive predictive values. The observed cases 

analysis was performed on all patients with efficacy data available at both Week 12 and Week. DAS-28: disease 

activity score 28-joint assessment; CDAI: Clinical Disease Activity Index. ACR: American College of Rheumatology; 

HAQ: health assessment questionnaire; DI: disability index; 
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Table 5: Positive predictive values for different criteria for early non-response as predictors of other 

criteria of treatment failure 

 Criterion for treatment failure at Week 52 

Criterion for non-response by Week 12 DAS-28 ≥3.2 HAQ-DI ≥0.5 CDAI ≥10 

DAS-28 (Δ ≤ -1.2) 
100% 

[89%;100%] 
93% 

[78%;98%] 
100% 

[89%;100%] 

CDAI (score > 22) 
99% 

[94%;100%] 
97% 

[91%;99%] 
97% 

[91%;99%] 

ACR50 not met 
93% 

[89%;96%] 
92% 

[87%;96%] 
86% 

[80;%91%] 

HAQ-DI (Δ < -0.22) 
88% 

[76%;95%] 
89% 

[78%;96%] 
79% 

[66%;88%] 

Treatment failure considered at Week 52. Data are presented with their 95% confidence intervals. Non responder 

imputation, n=382. DAS-28: disease activity score 28-joint assessment; CDAI: Clinical Disease Activity Index. ACR: 

American College of Rheumatology; HAQ: health assessment questionnaire; DI: disability index.  

 


