Letters to the Editor

On “A guide to interpreta-
tion of studies...” Hancock
M, et al. Phys Ther. 2009;
89:698-704.

I read with interest and some puz-
zlement the article titled “A Guide
to Interpretation of Studies Inves-
tigating Subgroups of Responders
to Physical Therapy Interventions”
by Hancock et al' in the July 2009
issue of PTJ. In their article, these
authors expressed the opinion that
treatment-related clinical predic-
tion rules (CPRs) are flawed when
derived using single-arm studies.
The single-arm research design
has been used for virtually all pub-
lished CPRs in this category, so the
implication seems to be that all cur-
rently published CPR derivations of
this type are inherently flawed.

These authors drew distinctions
among treatment effect modifiers,
prognostic factors, and diagnostic
tests. They asserted that although
a single-arm research design is
appropriate for prognostic and
diagnostic studies, this design is
inappropriate for determining
treatment effect modifiers, which
are best determined with random-
ized controlled trials (RCTs).

As an author who has participated
in several CPR derivation studies,**
I believe it is unnecessarily limiting
to rigidly compartmentalize patient
attributes quantitatively associated
with treatment success or nonsuc-
cess as treatment effect modifiers,
prognostic factors, or diagnostic
tests. Any patient attribute or com-
bination of attributes measured at
an initial assessment with power
to predict treatment success or
nonsuccess is potentially clinically
useful regardless of what label we
place on it. Using a CPR to quan-
titatively predict a probability of
treatment success can be viewed
as prognosis: “Given your clini-
cal presentation, your prognosis is

a 95% probability of success with
this proposed treatment.” Using a
CPR as part of a treatment-based
classification scheme also can be
viewed as diagnosis: “Given your
clinical presentation, my diagnosis
is that you have the kind of low
back pain that will likely respond
well to spinal manipulation.”

If predictive attributes derived
quantitatively are later validated in
independent studies, the research
design used to first identify those
attributes is, by any pragmatic con-
sideration, adequate. Hancock et al
stated their opinion that “there is no
reason to expect that factors found
in single-arm trials to be predictive
of outcome will subsequently be
found in 2-arm trials to be predic-
tive of response to treatment.”*®7°?
This statement unaccountably fol-
lows immediately after their descrip-
tion of 2 such related studies that
contradict that premise. Flynn et al?
used a single-arm trial to derive a
CPR to suggest which patients with
low back pain might be the best
candidates for spinal manipulation.
Childs et al® later used that derived
CPR in an RCT and found that the
attributes identified by Flynn et al
indeed were predictive of treatment
success. The existence of these 2
studies, combined with subsequent
reports of successful implementa-
tion of this CPR in clinical settings,®’
seems to undermine the basic prem-
ise presented by Hancock et al, yet
there was no apparent attempt in
their perspective article to reconcile
this contradiction.

An alternate interpretation of our
efforts to develop treatment-related
CPRs in physical therapy might be
that the single-arm trial design has
been our most successful method
to date for this purpose: 100% of
CPRs derived from single-arm
trials subsequently subjected to
RCT validation (1 of 1) demon-
strated a clinically useful result.

We have only begun to explore
methods and results to achieve the
highly desirable outcome of clini-
cally useful CPRs for helping to
determine which patients are best
candidates for specific physical
therapy treatments. I believe the
categorical dismissal by Hancock
et al of the single-arm trial method
as a data-driven approach to CPR
derivation is unwarranted.

As an alternative to data-driven
methods used with single-arm
trials, Hancock et al suggested
instead that researchers rely upon
intuitive use of “plausible ratio-
nale” to define patient attributes
possibly predictive of treatment
success that then can be used to
define subgroups in RCTs that
would show significant interaction
effects. Although I respect the need
to combine clinical judgment with
results of data analysis in order to
derive CPRs that are both statisti-
cally sound and clinically useful,
I am surprised by the suggestion
that we revert to notions of bio-
logic plausibility for our initial esti-
mates of treatment effect modifiers
to study. Over-reliance on notions
of biologic plausibility for treat-
ment decisions is thought to be
partly responsible for our current
problem of unwarranted variation
in patient care offered by physical
therapists and others.?’

I hope that discussion of methods
and uses of CPRs intended to help
inform clinical treatment decisions
will continue. However, I believe it
is unhelpful to categorically dismiss
an approach using a specific re-
search design that has been shown
to successfully identify a cluster of
patient attributes later validated to
help identify which patients are
the best candidates for a specific
treatment. As others have noted, it
is now time for more research to
determine whether derived CPRs
can be validated and thereafter
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used in the clinic to provide better
patient outcomes.

Stephen C. Allison

S.C. Allison, PT, PhD, is Professor, Rocky
Mountain University of Health Professions,
and Associate Professor, Baylor University.

This letter was posted as a Rapid Response on
August 12, 2009, at www.ptjournal.org.
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Author Response

Allison' writes to defend the use of
single-arm trials to investigate treat-
ment effect modification. This posi-
tion, in our view, is not defensible.

The effect of treatment is the differ-
ence between outcomes with and
without treatment. A single-arm
trial cannot provide information
about outcomes without treatment,
so it cannot quantify the effect of
treatment. Therefore, single-arm tri-
als cannot quantify treatment effect
modification. In our opinion, much
of the confusion with regard to
clinical prediction rules (CPRs) for
physical therapy intervention has
arisen because investigators have
ignored these basic methodological
considerations.

In contrast to Allison, we believe
the distinction between prognostic
factors and treatment effect modifi-
ers is important. Allison provides an
example in which a patient is told,
“Given your clinical presentation,
your prognosis is a 95% probability
of success with this proposed treat-
ment.” This statement implies that
success is due to the treatment. If
the trial is a single-arm trial, then it
is not possible to determine wheth-
er a successful outcome is due in
any way to the treatment, so the
information provided to the patient
is potentially misleading. In the sec-
ond example, the patient is told he
or she “will likely respond well to
spinal manipulation”; again, this
statement is potentially mislead-
ing if it is based on a trial with no
control group. In this case, treat-
ment effects cannot be established.
It could be that patients with those
characteristics may recover equally
quickly without any treatment or
with an alternative treatment. Pa-
tients have the right to know if their
outcome is due to treatment (treat-
ment effects) or equally likely with-
out treatment (prognosis).

Allison indicates that we categori-
cally dismiss any use of single-arm
trials in CPR derivation. This was not
our intent, nor do we believe that
our article states this. On this point,
our article states, “Where research-

ers believe there is a rationale for
why a CPR derived in a single-arm
study also may predict response to
an intervention, the CPR should be
investigated in a controlled trial be-
fore any suggestion about the role
in predicting response to treatment
is made.”*®™” Some prognostic fac-
tors may later be shown to be ef-
fect modifiers, but many will not.
Until tested in a controlled trial,
there is no evidence that the pre-
dictor can identify people with a fa-
vorable response to treatment, and
it is misleading to readers of the
literature—and to patients—to sug-
gest otherwise.

Allison refers to the trials of Flynn
et al® and Childs et al* as support
for the notion that single-arm trials
can be used to identify responders
to intervention. He does not refer to
the far more numerous examples of
secondary analyses of clinical trials
that clearly demonstrate that cer-
tain factors associated with progno-
sis are not associated with response
to a specific treatment. His position
also ignores the most fundamental
principles of clinical research. The
need for controlled trials to identify
the effect of specific interventions is
universally accepted.

Julie Fritz, who was a senior au-
thor on the 2 trials referred to by
Allison, participated in a recent PTJ
podcast on the topic of effect modi-
fication (http://www.ptjournal.org/
cgi/content/full/89/7/698/DC1). We
encourage readers to listen to the
podcast. Fritz’s comments on this is-
sue broadly align with ours.
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