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ABSTRACT. Interest has grown in using the requirement of total joint replacement (TJR) as a “hard” outcome
measure. Limitations exist, however, in the use of such an outcome, in particular the variability in
the decision to perform surgery, length of surgical waiting lists, and sensitivity to change. This spe-
cial interest group is exploring ways of retaining the clinical relevance of TJR but overcoming the
problems — 2 alternative outcomes are being considered: “time to physician’s decision to recom-
mend surgery” and “time to fulfilling criteria for total joint replacement.” (J Rheumatol 2005;
32:2449–51)
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Definition of Concomitant Therapy
Concomitant therapy in randomized controlled trials can be
defined as any therapy other than the study drugs. This com-
prises 3 main situations:

1.  Rescue therapy: A drug initially planned in the protocol
that is given as backup in case of necessity.
2.  Concomitant therapy: A drug that was begun prior to the
study and continues throughout; the quantity may be modu-
lated according to necessity.
3.  “Alternative” therapy: A therapy that, when instituted,
results in the primary endpoint being considered a failure.
Alternative therapy is given only in the case of inefficacy of
the study drug, for example, total joint arthroplasty in
osteoarthritis (OA) trials. From that point, the primary out-
come measure is no longer measurable — for example, radi-
ographic joint space width in OA following total hip
replacement.

Total Joint Replacement (TJR) as an Outcome Measure
in OA Trials
Most treatments used in OA aim to relieve joint pain and
disability. However, interest has grown among the scientific
community, drug companies, and regulatory agencies in the
development of drugs that can influence the natural history
of the disease by preventing, retarding, or even reversing
cartilage breakdown. These so-called disease-modifying
OA drugs (DMOAD) have to be evaluated using primary
outcome measures that reflect the disease’s natural history.
At present, structural variables, particularly minimal joint
space width on plain radiographs, are considered the most
appropriate primary outcome measure: they are accurate and
have high intrinsic validity. However, they provide only
indirect evidence of the influence of a drug on the disease’s
history, and the clinical relevance of the results remains



debatable, since there is a documented poor correlation
between radiographs and disease symptoms and disability in
OA1. Moreover, since joint space width is a continuous vari-
able, the results are presented as the mean changes in the
outcome. While this is a powerful parameter for statistical
analysis, it does not allow the presentation of results, except
using artificial dichotomization, as “percentage of patients
with or without progression,” “time to progression,” or
“number of patients needed to treat to prevent progression,”
an approach applied in studies of therapies for other disor-
ders. Finally, the question of how to evaluate patients lost to
followup or patients undergoing joint surgery during the
trial remains unanswered.

Interest exists, therefore, in identifying a valid, dichoto-
mous outcome variable that reflects the natural history of
OA. In particular, interest has grown in using the require-
ment of TJR as a “hard” outcome measure. This variable is
simple and easy to collect. TJR has been shown to be a high-
ly cost-effective procedure that dramatically reduces joint
pain and disability in most cases. It is generally recommend-
ed after failure of nonsurgical treatment and is usually per-
formed in patients with severe disease. Thus requirement of
TJR might be considered as a failure of the study drug. The
intuitive validity was confirmed in a study using data
obtained from a cohort of 506 patients with hip OA who
were followed prospectively for 3 years2; a highly signifi-
cant difference in clinical severity and structural progression
was demonstrated between groups of patients who were
referred or were not referred for TJR during the followup
period.

Limitations exist, however, in the use of such an out-
come, in particular the variability in the decision to perform
surgery, the length of surgical waiting lists, and sensitivity to
change. Recourse to surgery reflects the severity of OA, but
also other factors that are related (patient age, willingness,
concomitant diseases, etc.) or not related (doctor’s and/or
surgeon’s opinion, healthcare system, etc.) to the patient’s
condition3. One study found that among a population-based
cohort of individuals with advanced hip or knee OA and no
contraindication to surgery, only one-third were either prob-
ably or definitely willing to consider joint replacement as a
treatment option4. Moreover, area variations in patients’
willingness to have surgery have been demonstrated4.
Further, racial, socioeconomic, and gender disparities in the
rates of TJR have been demonstrated5-7. In addition to the
variability inherent in the indication for TJR, the second
limitation to TJR as an outcome measure for DMOAD trials
is variability between countries in the time from indication
for TJR to performance of surgery, i.e., variability in length
of waiting lists. In a 3-year study, several months of delay
between indication for surgery and surgery itself would
potentially interfere with results, since patients in whom sur-
gery is indicated but not performed during the study period
would be considered “non-progressors.” A third limitation is

the number of events. In a recently published 3-year trial,
only 17% of the patients underwent total hip replacement
during the trial period8. Based on the estimate of such a
number of events, a trial using TJR as the main outcome
might not be feasible, 200 patients per group would be
needed for a 3-year trial to show a 50% treatment effect
(alpha = 5%, 1 – beta = 80%), and 600 per group for a trial
with a 30% treatment effect9.

Alternatives to TJR as an Outcome Measure in OA Trials
Therefore, it would be worthwhile to obtain a modified
outcome, derived from “time to surgery” but avoiding
some of its limitations. Clinical trials evaluating potential
beneficial effect of drugs on the natural progression of OA
would thus evaluate the capacity of such treatments to
delay “time to the alternative outcome” rather than time to
surgery.

Several alternative outcomes might be considered: “time
to physician’s decision to recommend surgery” or “time to
fulfillment of criteria for surgery.” 

Time to physician’s decision to recommend surgery
would be a simple, easy to obtain outcome that would avoid
the limitation of waiting lists, thus reducing variability and
increasing sensitivity to change of the outcome. Moreover,
it might be improved if modified to time to physician’s deci-
sion to recommend surgery “irrespective of all the patient’s
sources of variability not directly connected with OA” (for
example, a patient with severe OA, but with contraindica-
tion for surgery, would be considered as a non-progressor
by the first modification and as a progressor by the sec-
ond). However, variability due to a doctor’s or surgeon’s
opinion on when surgery should be performed remains.
Moreover, indications for surgery might be influenced by
length of waiting lists, i.e., some physicians might antici-
pate and indicate surgery earlier in countries with long
waiting lists.

Thus, a better alternative might be to change the crite-
ria time to TJR to “time to fulfillment of criteria for TJR.”
The latter would avoid limitations due to a doctor’s or sur-
geon’s opinion on when TJR should be recommended, and
would avoid the variability inherent in the length of wait-
ing lists. Moreover, if the set of criteria includes only vari-
ables related to OA, variability due to comorbidity, age, or
patients’ willingness would be avoided. Finally, the change
should increase the number of events. Thus, such an out-
come might appear as ideal. However, the main limitation
is that, although several sets of criteria have been pro-
posed6,10-14, no consensus exists regarding when or in
whom TJR should be performed. Another limitation is that
the existing sets of criteria have not been designed to be
used as an outcome measure, so their metrological proper-
ties might not be adapted to therapeutic trials. Finally,
some patients might undergo surgery without fulfilling the
criteria. 
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Discussion in the Special Interest Group and Plenary
Session
Special Interest Group
Several questions were discussed in the special interest
group:
Question 1. Should “time to TJR” or “time to fulfil the cri-
teria to TJR” be considered as an outcome measure in ther-
apeutic trials evaluating potential DMOAD in OA? Most
participants believed such outcomes should be considered.
Question 2. Which of these 2 potential outcomes, the real or
the virtual, would be better? The virtual outcome, which
might also be considered as a high disease activity set, was
preferred by all.
Question 3. Should the existing sets of criteria for TJR indi-
cation be evaluated, or another study be undertaken to
develop a new set of criteria, designed specifically to be
used as an OA trial outcome measure?

Final Plenary Session
Two questions were voted on in the final plenary session:

Question 1. Requirement to surgery (actual surgery) should
be considered as an outcome variable in longterm clinical
trials (> 1 year). 

Yes 79%
No 13%
Not enough data 4%
I don’t know 5%

Question 2. A set of criteria for considering total joint
arthroplasty in OA (virtual surgery) for use in clinical trials
should be further developed.

Yes 73%
No 9%
Not enough data 8%
Don’t know 9%

Based on these results, the next step will be to develop such
a set of criteria. A group aiming at working on this develop-
ment will be constituted. 
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