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ABSTRACT 
 
Background 
There are fundamental differences in design between phase III clinical trials and phase IV post-marketing 
studies that involve patient characteristics, the clinical setting (environment) and the manner of drug use. 
As well, many phase IV studies are extensions of randomized clinical trials (RCTs) and suffer from 
selection bias.  
 
Objective 
To determine if the data obtained from RCTs of etanercept (Enbrel®) in the treatment of rheumatoid 
arthritis would be representative of the effects attainable in community practice. 
 
Method 
An analysis was conducted comparing data from published RCTs of etanercept use in rheumatoid arthritis 
patients with data collected in a community based cohort study that was not an extension of an RCT. 
 
Results 
Baseline clinical data, such as tender or painful joint count, patient’s global assessment, the heath 
assessment questionnaire, physical and mental component summary of the SF-36, and rheumatoid 
arthritis drug profile were significantly different between the patients receiving etanercept in the phase IV 
community cohort study and the patients enrolled in the RCTs. Differences in the baseline data for the 
control patients were also noted amongst the RCT studies. The treatment outcome, American College of 
Rheumatology (ACR) response rate of 20%, 50% and 70% at 6 month, was the same between the cohort 
study and the RCTs, but at 12 months the clinical response was less for the community based patients 
than for the RCT patients. At 6 months there were fewer withdrawals involving community-based 
patients than RCT patients due to less frequent withdrawals associated with lack of efficacy. At 12 
months the withdrawal rate due to either a lack of efficacy or from adverse events was similar between 
data sets.  
 
Conclusion 
The data from the etanercept phase III RCTs may not reflect the characteristics of patients using 
etanercept in community practice, nor the clinical outcomes observed by RA patients at 12 months. These 
discrepancies may be derived from methodological differences in study design and patient selection. On 
the other hand, outcomes such as withdrawal rates at 12 months appear comparable between the two types 
of populations. 
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n the development of a new drug several 
established assessment steps must be completed 

prior to approval by the regulatory authorities for 
use in clinical practice. In phase III of this 
process, it is common to conduct double blind, 
randomized clinical trials designed to evaluate the 
benefits and harms of the drug. After this pivotal 
stage the drug may be approved for marketing. In 
the phase IV or post-marketing studies that 
follow, further evaluation of the drug is conducted 
in circumstances of routine use.1-3 It is also 
evident that data gathered during phase III might 
not be sufficient to determine the value of a drug 
in clinical practice. The assessment of a drug 
during routine use can uncover evidence of 
additional side effects or reduced efficacy, and has 
contributed to the withdrawal of some drugs from 
the market or resulted in restrictions for their use4.  

From a practical sense there are some 
fundamental differences between the design and 
conduct of phase III clinical trials and phase IV 
post-marketing studies. During phase III studies 
the efficacy of a drug is measured in an idealized 
and somewhat artificial clinical environment. 
There are narrow inclusion criteria and patients 
with co-morbidities (multi-morbidity), children, 
elderly patients and pregnant women are often 
excluded. The treatment strategies are fixed by 
design, drug doses are fixed and drug 
combinations are protocol defined. In contrast, 
phase IV studies can be conducted in a “real life” 
situation that involves a wide spectrum of patients 
with broad inclusion criteria and few if any 
exclusion criteria. Because of the “real life” 
setting the combinations of drugs are typical, the 
drug doses are fluctuant and the treatment 
strategies are flexible and dependent upon the 
course of the illness.5-11   

The objective of this study was to determine if 
the data obtained through randomized clinical 
trials of etanercept (Enbrel®) use in the treatment 
of rheumatoid arthritis would be representative of 
the effects anticipated in real use. For this 
purpose, data from a clinical practice cohort study 
(phase IV) were compared with the published data 
rom randomized clinical trials.  f

 
METHODS 

 
Data were obtained from the self-reported 

community-based cohort study conducted at the 
Centre for Evaluation of Medicines (CEM), St. 
Joseph’s Healthcare-McMaster University, 
Hamilton.12  

In this cohort study, patients requesting 
etanercept therapy were stratified into treatment 
and control arms based upon their individual 
accessibility to obtain the drug. Because the drug 
was in short supply patient allocation to the 
treatment or the control group was based upon the 
temporal availability of the drug from the 
manufacturer, and therefore quasi-randomization 
could be assumed. Patients were interviewed 
serially during a 12-month period of monitoring.  
The exclusion or inclusion of data from patients 
who withdrew from the treatment group is 
reflected in the on-treatment analysis and 
intention-to-treat analysis respectively.  

An extensive systematic literature search, 
through Medline, EMBASE and Cochrane Library 
for the period of January 1, 1990 to January 1, 
2004, was conducted to identify phase III 
randomized clinical trials (RCTs) of etanercept in 
the treatment of rheumatoid arthritis (RA) 
patients, meeting the following selection criteria: 

 
1. The duration of the clinical study was at 

least 6 months, 
2. There was at least one treatment arm with 

etanercept 25 mg twice a week in the 
clinical study, and, 

3. The clinical study included some of the 
variables and outcomes that had been 
measured in the cohort study. 

 
The text articles were identified using several 

combinations of the MESH terms including 
‘rheumatoid arthritis’, ‘Drug Therapy’, 
‘etanercept’, and ‘tumor necrosis factor inhibitor’ 
limiting results to clinical trials or randomized 
controlled trials and English-language 
publications on human adults. During initial 
search 11 text articles were found. Five of the 
articles did not measure the same variables that 
were measured in the cohort study and three 
articles were replicate of other original reports. 
`Finally, three RCTs (referred to as A, B, C) met 
these criteria and were compared with the data 
from the cohort study:  

 

I 
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A) Moreland et al. evaluated etanercept therapy 
in rheumatoid arthritis (RA) patients for a 
duration of 6 months. This randomized study 
included three groups: placebo, etanercept 10 mg 
twice a week, or etanercept 25 mg twice a week.13 

B) Weinblatt et al. randomly allocated RA 
patients who had been receiving methotrexate 
(MTX) into two groups (etanercept 25 mg twice a 
week plus MTX compared to placebo plus MTX) 
and followed them for 6 month.14 

C) Bathon et al. chose recent onset RA patients 
and randomized them into three arms: MTX, 
etanercept 10 mg twice a week, or etanercept 25 
mg twice a week. Patients were followed for 12 
months.15 

 
Statistical analysis 
Baseline and outcome data from the cohort study 
were compared with the RCT data using chi-
squared test of association for binary variables 
and student t-test for continuous variables. 
Because of multiple comparisons, alpha = 0.01 
was considered the threshold for statistical 
significance. Data in the tables are presented as 
mean (SD = Standard Deviation) for continuous 
variables and number (percentage) for binary or 
categorical variables. 

The measured outcomes in these studies 
include painful or tender joint count, swollen joint 
count, early morning stiffness (minutes), pain 
severity (range 0 to 10, 0 being least pain), overall 
well being or patient’s global assessment (range 0 
to 10, 10 being best overall well being), quality of 
life measured by SF-36 (range 0 to 100, 100 being 
the best)16, functional (disability) assessment 
measured by Health Assessment Questionnaire-
HAQ (range 0 to 3, 3 being the best)17 and the 
American College of Rheumatology response 
rate18,19 (i.e. ACR20, ACR50 and ACR70). For 
example, the ACR20 means a 20% improvement 
in the tender and swollen joint count, as well as a 
20% improvement in 3 of the following 5 
parameters: patient’s global assessment, 
physician’s global assessment, patient’s 
assessment of pain, degree of disability, and level 
of acute-phase reactant. (Appendix 1) 
 

 
 
 
 

RESULTS 
 
Baseline demographic and clinical data for 
treatment groups (Table 1) demonstrated 
significant differences between the cohort study 
and the RCTs. Swollen Joint Count (SJC) and 
Tender Joint Count (TJC), Patient’s Global 
Assessment, Physical Component Summary of the 
SF-36 (PCS) and Mental Component Summary of 
the SF-36 (MCS) were significantly different 
between cohort study and at least two of the three 
RCTs.  

The proportion of patients with concomitant 
drug use at baseline for the cohort study and 
RCTs were comparable with respect to NSAIDs, 
but not for DMARDs and Corticosteroids. Similar 
results were observed for control group data at 
baseline (Table 2). 
 

Outcomes 
Response rates using modified American College 
of Rheumatology criteria for 20%, 50% and 70% 
were calculated for the cohort study (Appendix 1) 
using on-treatment analysis and intention-to-treat 
analysis. A comparison between the cohort study 
data using the on-treatment analysis method 
(Table 3) and the RCTs data did not demonstrate 
any significant differences at 6 months, but there 
were significant dissimilarities for ACR 20, 50 
and 70 at 12 months. Using the intention-to-treat 
analysis (Table 4) ACR outcomes for the cohort 
study data were significantly lower values than 
the RCTs data for ACR 20 at 6 months, and at 12 
months ACR 20, 50 and 70 outcomes were 
significantly lower in the cohort study than the 
RCTs. The only consistent difference in the 
results obtained between the on-treatment analysis 
and the intention-to-treat analysis, in the 
comparison between cohort and RCTs data, was 
the ACR 20 data at 6 months.  

Withdrawals (Table 5) were significantly 
diverse between the cohort study and the RCTs at 
6 months, with one of the RCTs primarily having 
an increase in withdrawal due to a lack of 
efficacy. At 12 months the withdrawal data were 
comparable between cohort study and RCT C. 
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TABLE 1      Demographic and clinical data at Baseline- Treatment Groups 
 

 Cohort  RCT A p-value RCT B p-value RCT C p-value 

Sample Size 223 78 --- 59 --- 207 --- 

Age (years) 53.5 (22.5) 53 NS 48 NS 51 (13) NS 

Women 74% 74% NS 90% <0.01 74% NS 

Swollen Joint Count 17.7 (15) 25 <0.001 20 NS 24  (11.9) <0.001 

Tender Joint Count 23.6  (15) 33 <0.001 28 NS 31  (15.8) <0.001 

Early Morning Stiffness 

(minutes) 
102  (65) 300 <0.001 90 NS --- --- 

Patient Global Assess  

(0-10, 10 is best) 
4.9  (2) 7 <0.001 6 <0.001 --- --- 

Pain Severity 

(score 0-10, 10 is best) 
6.25 (2.25) 6.7 NS 5 <0.001 

--- 
--- 

HAQ  

(score 0-3, 0 is best) 
1.7 (0.7) 1.63  (0.53) NS 1.5 NS 

--- 
--- 

PCS (SF-36)  

(score 0-100, 100 is best) 
25.5  (9) 66 <0.001 --- --- 

 

28 (7) 0.001 

MCS (SF-36)  

(score 0-100, 100 is best) 
50.5 (12) 42 <0.001 --- --- 46 (10) <0.001 

Duration of Disease in 

Year 
12.5 (9.2) 11 NS 13 NS 1 (0.9) <0.001 

DMARDs 86% 87% NS 100% <0.001 23% <0.001 

Corticosteroids 47% 81% <0.001 53% NS 39% NS 

NSAIDs 77% 84% NS 75% NS 86% NS 
 
Cohort: self reported cohort study in a community based setting, duration 12 months 
RCT A: comparing etanercept with placebo, duration 6 months 
RCT B: comparing etanercept + methotrexate with placebo + methotrexate, duration 6 months 
RCT C: comparing etanercept with methotrexate in early RA patients, duration 12 months 
---: No data were available through literatures 
Data are either presented as Mean (SD); or Mean, where the SD was not available through literatures 
Abbreviations: Physical Summary Score (PSC) and Mental Summary Score (MSC) of the health-related quality of life questionnaire SF-
36, Health Assessment Questionnaire (HAQ), Disease-Modifying Anti-rheumatic Drugs (DMARDs), Nonsteroidal Anti-inflammatory 
Drugs (NSAIDs) 
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TABLE 2     Demographic and clinical data at baseline- Control Groups 

 

 Cohort  RCT A p-value RCT B p-value RCT C p-value 

Sample Size 208 80 --- 30 --- 217 --- 

Age (years) 52.7 (11.3) 51 NS 53 NS 49 (13) 0.001 

Women 68% 76% NS 73% NS 75% NS 

Swollen Joint 
Count 19.5 (15) 25 <0.01 17 NS 24 (11.9) <0.001 

Tender Joint 
Count 26 (15) 35 <0.001 28 NS 30 (16.1) <0.01 

Early Morning 
Stiffness (minutes) 110 (64) 288 <0.001 120 NS --- --- 

Patient Global 
Assess  
(0-10, 10 is best) 

5.1 (2) 6.9 <0.001 6 NS --- --- 

Pain Severity 
(score 0-10, 10 is 
best) 

6.25 (2.25) 6.5 NS 5.6 NS --- --- 

HAQ (score 0-3, 0 
is best) 1.8 (0.7) 1.7 NS 1.5 NS --- --- 

PCS (SF-36) (score 
0-100, 100 is best) 26.5 (9) 69 <0.001 --- --- --- --- 

MCS (SF-36) 
(score 0-100, 100 is 
best) 

48 (12) 42 <0.001 --- --- --- --- 

Duration of 
Disease (years) 12.3 (9.7) 12 NS 13 NS 1 (0.9) <0.001 

DMARDs 92% 90% NS 100% <0.01 24% <0.001 

Corticosteroids 49% 58% NS 70% <0.01 41% NS 

NSAIDs 73% 67% NS 80% NS 80% NS 
 
Cohort: self reported cohort study in a community based setting, duration 12 months 
RCT A: comparing etanercept with placebo, duration 6 months 
RCT B: comparing etanercept + methotrexate with placebo + methotrexate, duration 6 months 
RCT C: comparing etanercept with methotrexate in early RA patients, duration 12 months 
---: No data were available through literatures 
Data are either presented as Mean (SD); or Mean, where the SD was not available through literatures 
Abbreviations: Physical Summary Score (PSC) and Mental Summary Score (MSC) of the health-related quality of life questionnaire SF-
36, Health Assessment Questionnaire (HAQ), Disease-Modifying Anti-rheumatic Drugs (DMARDs), Nonsteroidal Anti-inflammatory 
Drugs (NSAIDs) 

 Can J Clin Pharmacol Vol 12(3) Fall 2005: e254-e263; Nov. 7, 2005  
© 2005 Canadian Society for Clinical Pharmacology. All rights reserved.  

e258



Clinical data gap between Phase III Clinical Trials (pre-marketing) and Phase IV (post-marketing) studies 

TABLE 3     Outcome (response rate)* 
 

At 6 months Cohort RCT A p-value RCT B p-value RCT C p-value 

ACR20 56%* 59% NS 71% NS 65% NS 

ACR50 33%* 40% NS 39% NS 40% NS 

ACR70 16%* 15% NS 15% NS 21% NS 

At 12 months        

ACR20 50%*     72% <0.001 

ACR50 28%*     49% <0.001 

ACR70 11%*     25% 0.001 

 
Cohort: self reported cohort study in a community based setting, duration 12 months 
RCT A: comparing etanercept with placebo, duration 6 months 
RCT B: comparing etanercept + methotrexate with placebo + methotrexate, duration 6 months 
RCT C: comparing etanercept with methotrexate in early RA patients, duration 12 months 
* On treatment analysis 

 
TABLE 4      Outcome (response rate)* 
 

At 6 months Cohort RCT A p-value RCT B p-value RCT C p-value 

ACR20 41%* 59% <0.01 71% <0.001 65% <0.001 

ACR50 24%* 40% NS 39% NS 40% 0.001 

ACR70 12%* 15% NS 15% NS 21% NS 

At 12 months        

ACR20 30%*     72% <0.001 

ACR50 17%*     49% <0.001 

ACR70 7%*     25% <0.001 

 
Cohort: self reported cohort study in a community based setting, duration 12 months 
RCT A: comparing etanercept with placebo, duration 6 months 
RCT B: comparing etanercept + methotrexate with placebo + methotrexate, duration 6 months 
RCT C: comparing etanercept with methotrexate in early RA patients, duration 12 months 
* Intention to treat analysis 
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  TABLE 5   Outcome (withdrawal) 
 

 Cohort 
6 

months 
RCT A p-value RCT B p-value 

Cohort 
12 

months 
RCT C p-value 

Withdrawal 

 (drop-out) 
12% 24% NS 3% 0.01 19% 15% NS 

Withdrawal  

(adverse events) 
8% 3% NS 3% NS 9% 5% NS 

Withdrawal 

(lack of efficacy) 
3% 15% <0.01 0% NS 6% 5% NS 

Withdrawal (other) 0.5% 6% 0.01 0% NS 2% 5% NS 

Withdrawal (Cost) 0.5% 0% NS 0% NS 2% 0% NS 

Number of patients 223 78 --- 89 --- 223 207 --- 
 
Cohort: self reported cohort study in a community based setting, duration 12 months 
RCT A: comparing etanercept with placebo, duration 6 months 
RCT B: comparing etanercept + methotrexate with placebo + methotrexate, duration 6 months 
RCT C: comparing etanercept with methotrexate in early RA patients, duration 12 months 
 
 

DISCUSSION 
 

The results of this analysis have demonstrated 
some differences in the baseline clinical and 
demographic data between phase III RCTs and a 
phase IV cohort study. As well, there were 
differences in data amongst the three individual 
RCTs (A, B and C), and this finding applies to 
both the treatment and the control arms in the 
RCT studies. Important patient characteristics 
differed with respect to disease activity, duration 
and concomitant drug use at baseline. Some of 
these differences were by design (i.e., RCT B 
patients were required to be using methotrexate 
prior to entering the study, RCT C only included 
patients with new onset RA, etc). Not all baseline 
differences that were statistically significant were 
necessarily clinically meaningful. The baseline 
differences between the cohort study and RCTs 
regarding the MCS and PCS of the SF-36 were 
less than 5, and differences of this small 
magnitude are considered of little clinical 
significance. Baseline clinical data (joint count, 
pain severity, and patient’s global assessment) 
demonstrated that the patients who participated in 
RCTs had more active RA disease compared to  

 
 
 

 
the patients in the cohort study. Although the joint 
count in the cohort study is self-reported, there is 
evidence that self-reported joint counts are a 
reliable and responsive measure that agrees highly 
with the observer-assessed joint count and is 
significantly associated to the health-related 
quality of life of patients with RA.20 

 The fact that the baseline data from the RCTs 
differed from the community based cohort study 
suggests that data from RCTs may not thoroughly 
reflect patients’ characteristics in the real world. 
In addition, with considerable observed variability 
amongst the RCTs, extrapolations of phase III 
results to clinical practice would be quite 
dependent upon which specific phase III RCT the 
data were derived from. This heterogeneity, which 
even transcends the distinction between phase III 
and phase IV and occurs amongst phase III trials, 
has implications for the selectivity of trial data 
used in generating practice guidelines and other 
materials used to guide or influence prescribing in 
community-based practices.  

Thus this study reinforces the need for 
community-based (effectiveness) clinical trials to 
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include patients from a real world experience. For 
this particular clinical population (RA patients 
using etanercept) the RCT that would most reflect 
patient use of etanercept in community-based 
clinical practice is the study where patients were 
concomitantly using a DMARD such as 
methotrexate (i.e., the study that evaluates the 
adjunctive therapeutic effect of etanercept, rather 
than etanercept as a replacement for DMARD 
therapy). 

The ACR response rates for the cohort study 
were calculated using both an on-treatment and an 
intention-to-treat analysis. Because the RCTs 
reported the ACR results with an intention-to-treat 
analysis, the intention-to-treat ACR response rates 
for the cohort study should be used in the 
comparison. In the cohort study using the 
intention to treat analysis is likely to produce an 
under estimation of ACR because all dropouts 
would be assumed to be non-responders. To 
assess if this occurred, the ACR results using on-
treatment analysis were also compared with the 
RCT data. Since the only consistent difference in 
the results between the two types of analyses was 
the ACR 20 at 6 months, the intention-to-treat 
analysis appears to be acceptable. 

The ACR response rates at 6 months are 
comparable between the RCTs and the community 
based cohort study, but the data at 12 months 
demonstrate discrepancies between the two types 
of studies, with the cohort results showing less 
benefit than what was observed in the RCT. 
Patients’ selection criteria may explain the 
discrepancy in ACR results between the studies at 
12 months. In RCT C (the only RCT with 12 
months data) the patients had early RA whereas 
the patients in the cohort study clearly did not 
have early RA (mean duration of disease of 1 year 
versus 12.5 years respectively). Years of RA can 
lead to joint destruction that may result in a 
blunted response to the therapy due to the 
irreversible progression. 

A potential limitation of this inter-study 
comparison of efficacy is the difference in 
methods used to calculate the ACR. The ACR for 
the cohort study was calculated using a modified 
method that might have provided a conservative 
ACR estimate (Appendix 1) but when we adjusted 
the parameters in a sensitivity analysis to provide 
a more lenient threshold for the ACR outcome the 
results did not change in any of the comparisons 

with the RCT data. In addition, if the modified 
ACR outcomes were a low estimate of the 
traditional ACR we would have expected to 
observe a difference between the cohort and RCT 
data at both 6 and 12 months, but our results only 
showed a consistent difference between cohort 
and RCT data at 12 months. Nevertheless, 
extensive evidence has demonstrated that 
measures on a patient self-report method of 
physical function (i.e. HAQ), pain, and global 
status, are as informative as joint counts, 
radiographic scores, laboratory tests, or any 
measure by a health professional to document 
status, estimate prognosis, and monitor responses 
to therapies.21-23 

The withdrawals at 12 months for the 
different studies (RCT C vs. the cohort study) 
were similar but the withdrawal rates at 6 months 
were different amongst the three RCTs, and 
between the RCTs and the cohort study. The 
withdrawal difference between RCT A and the 
cohort study was mostly the consequence of a 
difference in efficacy failure. This latter 
comparison emphasizes the difference between 
the adjunct (additive) effects of etanercept as 
opposed to its use as an alternative mono-therapy. 
In addition, withdrawal because of the cost of the 
etanercept was an issue in the cohort study but 
would not have been a factor in the treatment-
sponsored RCTs, although this difference did not 
achieve statistical significance in our analysis. 
 

CONCLUSION 
 

There is considerable variability amongst RCT 
studies, and the data derived from some RCTs 
may not reflect the patients’ characteristics in the 
real world. These discrepancies may be derived 
from methodological differences in study design 
and patient selection. This study emphasizes the 
necessity for community-based clinical trials to 
select the patients from a real world perspective in 
order to evaluate the effectiveness (as opposed to 
efficacy) of new drugs and to determine the long-
term safety of drugs in a practical setting. 
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Appendix 1 
 
Calculation of modified ACR for self-reported 
cohort study 
 
Due to the limitations in the clinical data that 
could be collected from the patients by telephone 
(e.g. patient assessed tender or painful joint count, 
patient’s global assessment, pain severity and 
HAQ were measured in this study) a modified 
ACR was constructed. However, there is evidence 
that the self-reported joint counts is a reliable and 
responsive measure that agrees highly with the 
observer-assessed joint count and is significantly 
associated to the health-related quality of life of 
patients with RA.20  For estimation of swollen 
joint count, the measured tender joint count was 
used. In the literature from previous studies on 
etanercept the tender (T) joint count is always 
higher than swollen (S) joint count and S/T is 
equal to 0.75 [S = 0.75 T] for baseline data and 
0.83 [S = 0.83 T] after treatment. In addition, the 
impact of the unmeasured variables (doctor’s 
global assessment and CRP or ESR) on the ACR 
proportions was extrapolated from the data. 
Nevertheless, extensive evidence has 
demonstrated that measures on a patient self-
report method of physical function (i.e. HAQ), 
pain, and global status, are as informative as joint 
counts, radiographic scores, laboratory tests, or 
any measure by a health professional to document 
status, estimate prognosis, and monitor responses 
to therapies.21-23 Patients who improved (20%, 
50%, 70%) in tender or swollen joint count and 
had the requisite amount of impact in at least two 
of the measured variables (pain severity, HAQ or 
patient’s global assessment) were considered 
ACR responders. The probability of improvement 
in at least one of the unmeasured variables 
(doctor’s global assessment and CRP / ESR) 
would be 75%. Patients with sufficient 
improvement in only one of the three measured 
variables were all considered non responders even 
though there would be a crude (or independent) 
probability of 25% that they could have had both 
of the unmeasured variable sufficiently improved, 
and would have been defined as ACR responders. 
Using these assumptions, the modified ACR 
would be a reasonable approximation for the 
traditional ACR.  
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