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When binary and continuous responses disagree

In the observational TOCERRA study by Lauper et al,1 the authors 
showed that tocilizumab (TOC; either as monotherapy or combi-
nation therapy) had superior drug retention than tumour necrosis 
factor inhibitors (TNFi; as monotherapy or combination therapy), 
in patients with rheumatoid arthritis with prior exposure to at least 
one biologic disease- modifying antirheumatic drug (bDMARD). 
Yet, efficacy (measured by Clinical Disease Activity Index (CDAI) 
change over time) was the same! The authors offered the following 
astute explanations: (1) CDAI does not comprehensively assess 
drug efficacy; (2) different tolerance between TOC and TNFi 
groups; or (3) retention captures something that is not evaluated 
by CDAI. I would like to expand on these explanations, since this 
phenomenon has previously appeared in this journal.

When a patient starts any treatment, it is generally not 
continued if it is not effective. More so with expensive 
bDMARDs. In fact, many countries enforce bDMARD discon-
tinuation unless response is demonstrated. Such a patient 
would typically stop contributing data to his treatment episode 
in the registry. The analyst cannot compare responses that she 
does not have. This essentially means that she is comparing 
response among responders of both treatment arms—unsur-
prising, then, that their responses were the same. Of course, 
not all non- responders discontinued treatment; we can see this 
from the data. Some evidence to support my point is that 24% 
of TOC monotherapy stopped due to inefficacy, far more than 
14% in the TNFi combination group.1 How is this possible if 
efficacy were truly no different? (There should be no reason 
to believe that TNFi prescribers systematically under- recorded 
inefficacy as a reason for discontinuation.) A similar inconsis-
tency was reported in the study by Ciurea et al, where current 
smoking did not (meaningfully) influence Bath Ankylosing 
Spondylitis Disease Activity Index (BASDAI) change over 

time, yet led to 45% reduced odds of BASDAI50 response, 
compared with never smokers.2 3

What is the solution? If the data are ‘Missing Not at Random’ 
(ie, missingness is determined by unmeasured values, as is likely the 
case here) then solutions can be complex.4 The LUNDEX method5 
is one simple yet elegant option when binary outcome variables are 
used. But, in observational studies, binary variables are themselves 
problematic.2 Validity of binary responses depends on (1) no base-
line differences between exposure groups (which was not the case 
in either studies1 2) and (2) how it is defined. Binary response vari-
ables can work with the LUNDEX if the denominator is defined 
as patients adhering to the drug, but not if it is all patients (ie, 
assuming that patients who discontinued were non- responders—a 
popular approach) (figure 1).

I would be interested to see the change in Disease Activity Score 
28 joints (DAS28) over time, which was specified in methods 
but not reported, to see whether results were consistent with the 
greater TOC (monotherapy and combination therapy) response 
using binary derivatives of DAS28.
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Figure 1 Non- responders commonly, but variably, discontinue drug. The LUNDEX method multiplies the proportion of responders with proportion 
of adherers, at a fixed time point. It is an elegant solution to variable non- responder discontinuation when response is defined using adherers as 
the denominator, but not all patients. The latter is a common approach to define response in observational studies, but is not compatible with the 
LUNDEX. Readers should also note that patients who would have otherwise responded may discontinue for other reasons (eg, adverse events), which 
the LUNDEX does not account for.
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