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What all surgeons should know about sub-group analysis
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Subgroup analysis is widely practiced and reported in
clinical studies (1-3). Assmann et 4/., in their 2000 analysis
of such trials published up to 1997, found that 38 of
50 emphasized simple outcome comparisons between
treatments, unadjusted for baseline covariates (1). Of note,
however, post-hoc subgroup analyses (after the study has been
completed) are notoriously disposed to methodological
faults such as false positive results due to multiple testing,
inadequate sample size and therefore low power, and,
most frequently, inappropriate statistical interpretation.
Hence, the impossibility to come to any conclusions, and in
particular, to infer any causality.

Reliance on traditional null hypothesis analysis to obtain
subgroup P values is misleading. Even if the difference
in the overall result is not statistically significant, almost
inevitably, analysis of some subgroups will eventually show
a statistically significant difference depending on chance.

However, subgroup analysis can be of use to the scientific
community in that results might lead to a new hypothesis.
One way to try to use this information in a statistically
pertinent and sensible manner is to use interaction analysis;
interaction analysis, however, is not widely practiced among
scientists, and in particular, surgeons.

What is interaction? In statistics, an interaction describes a
situation where two or more (independent) variables interact to

affect a third (dependent) variable in a non-additive manner.
The methodology is specific. In order to try to explain
this simply to the surgical readership of this journal, we
will provide a scenario and step by step analysis of how to
proceed and what may be gleaned from such analysis.

Scenario

In a recently published paper (4), The efficacy, safety and
tolerability of Hemopatch® applied to the pancreatic stump
after distal pancreatectomy (DP) were evaluated in the
prevention of clinically relevant postoperative pancreatic
fistulas (POPF) (grades B and C according to Bassi et al.
(5,6). Of 631 eligible patients, 360 were randomized; once
the study was closed, 315 patient records were analyzed [155
in the standard closure (stapled or hand-sewn) group; 160 in
the Hemopatch® group (standard closure + Hemopatch®)].
While the difference in efficacy of the primary endpoint (B/
C POPF) was not statistically significant (P=0.120; 24.5%
and 16.3%, in the two groups with or without Hemopatch®,
respectively), 17 out of 65 and seven out of 70 patients
sustained a B/C POPF in the standard and Hemopatch®
groups [26.2% vs. 10.0%, respectively (P=0.014)], in the
135 patients where hand-sewn closure of the pancreatic
stump was performed.
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Statistical analysis

The interaction methodology is well described (2,7).
Specifically, in relation to our example, we want to
determine whether the two dichotomic independent
variables i.e., outcome “Hemopatch® or basic treatment”
[Treatment (T)] and “hand-sewn closure or stapled closure”
[Baseline factor (B)] interact with the onset of B/C POPE,
the dependent variable. This involves logistic regression
according to the following formula (2):
Interaction:

Product (T)x(B) = [Hemopatch® vs. Basic (T)J
X [Handsewn vs. stapler (B)]

To begin with, we can calculate the Relative Excess
Risk due to Interaction or “RERI” (2). The RERI is the
difference between the combined effect of the treatment
and one of the demographic factors compared with their
effects if they were considered separately. RERI ranges from
-o0 to +o0 and may indicate super-additive (RERI >0) or sub-
additive (RERI <0) interaction effects.

The formulas used are RERI = RR (T'+, B+) - RR (T4,
B-) - RR (T-, B+) + 1 (stratification) when the absolute
risks are available, and RERI=M P _ ¢ P1M _ o 2® g
(interaction modeling) when they are not (2).

In the example provided above, we found an interaction
between T and B (P=0.034) with the product (TXB)
B=1.288.

In our example, the absolute risks were available, so we
were able to calculate the RERI as follows.

RRy,;, is the relative risk when both risk factors (hand
sewn and Hemopatch®) are present (=0.47), RRy,p. is the
relative risk when one risk factor (T) is present (=1.24), and
RR g, is the relative risk when the other risk factor (B) is
present (=1).

RERI of POPF in handsewn stump closure
[0.47-1-1.24+1=-0.77 (P=0.0204)]. This means that
the relative risk of having POPF in patients who had
Hemopatch® added to a handsewn stump closure was noted
to be 0.77 less than if there were no interaction between
Treatment (T) and Closure technique (B).

Another metric that has some interest is the attributable
proportion (AP) i.e., the proportion of patients with both
exposures (hand-sewn closure and Hemopatch®) who did
not sustain the endpoint attributable to the interaction (in
this example POPF) according to the formula AP = RERI/
RRe, (7).
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Comments

Brankovic et /. have made three postulates relative to
interaction analysis (2):

(I)  The statistical interaction between the treatment
and a baseline factor can be interpreted as a change
in the effect measure or as a causal interaction.

(II) The interaction can only be interpreted as causal if
both the treatment and the baseline factor directly
affect the outcome (8,9).

() In randomized controlled clinical trials (RCTs),
researchers can assert that the treatment directly
affects the outcome, even in subgroups of the
baseline factor, due to the randomization of the
treatment (10). However, it is not possible to assert
that the baseline factor itself is responsible for
subgroup effects if the confounding factors of the
baseline factor on outcome have not been controlled.

Interaction tests have been criticized for their lack
of sensitivity and specificity to detect or exclude truly
differential efficacy in the study population. A dichotomous
decision on the presence or absence of an interaction on the
basis of a statistical test cannot be considered a reliable basis
for decision-making (11).

According to Sun et al. (12), subgroup effects should
not be considered as all black or all white decision-making
policies. These authors believe that the “truth” lies
somewhere between postulates that are most certainly false
and those that are most certainly true.

In conclusion, we would like to make a plea to see more
interaction analysis being performed in surgical journals.
The mathematics are simple. Interaction analysis provides
more credibility than the usual “subgroup” analysis we
see in many publications, and paves the pathway for more
sound methodological techniques and further randomized
studies, in (sub) groups of interest, originally included in
larger randomized studies. In agreement with Alrawabdeh
et al. (13), we believe (I) the increasing use of subgroup
analyses, not only in oncology clinical trials but also in
other methodologically sound studies, and (II) improved
definitions of subgroups that can benefit from a specific
treatment, underscore the necessity to use statistically
robust approaches to subgroup analysis and to communicate
findings with precaution so that authors, readers, journal
editors, and reviewers can exercise the warranted but often
misunderstood attention required to conduct and interpret
results of such analyses.
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