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Table II. Diarrhea frequency in placebo-controlled oncology trials.
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Placebo arms
Mean (+/–SD)
15.1 (10.4)
6.02 (6.8)
0.7 (1.1)
0.04 (0.25)
0 (0)

multiple patients becomes valuable for common AEs (such
as diarrhea), when more than ten patients have been treated.
These aggregates allow analyzing new aspects such as dose
effect relations. The total frequency may be compared to
appropriate controls and allow inferences for causality.
When control arms within the trial are missing, external
information is necessary.
Based upon our data review, diarrhea is likely caused by the
investigational agent, if the observed frequency exceeds the
highest frequency published for a placebo arm:
a) Any case grade 5 diarrhea – exceeding 0%
b) Frequency of diarrhea grade 3 of higher: 6%
c) Frequency of grade 1 or higher: 56%
The findings of this analysis do not suggest using grade 2
or grade 4 diarrhea as benchmarks; these grades were
infrequently reported, the differences between treatment
arms and control arms were less prominent, and they did not
add to the more commonly reported grade 1 and grade 3.
Frequencies lower than the listed benchmarks, do not
exclude drug causality. Of note, the authors selected the
highest reported frequencies as benchmarks (Table II).
Values below these frequencies, yet above the averages of
14% (grade 1 of higher) and 0.7% (grade 3 or higher) still
indicate a possible causality by the drug and should still
trigger appropriate assessments. In contrast, observed
frequencies below the average of published placebo controls
suggest the absence of a causal relationship.
A previous similar project focused on headache in AE
reporting. It showed more influencing demographic variables
and among those was a counterintuitive lower frequency of
headache among the oldest age group and among patients
with lower performance status (8). Diarrhea findings differed
in that point. A relevant influence of demographic covariates
could not be identified. This does not mean that there are no
influential covariates. This analysis summarized data
aggregates, a process that inherently results in loss of
information, which is only visible in patient level data: A
covariate (such as age) might have a significant influence on
diarrhea within each patient cohort, but if all cohorts include
patients with the same age, the median and average ages will
be the same, and the age effect will disappear. However, the
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Placebo arms
Range (n)
0-56 (90)
0-24 (27)
0-6 (81)
0-2 (65)
0-0 (73)

Treatment arms
Mean (+/–SD)
29.9
13.0
4.3
0.02
0

(21.3)
(18.1)
(7.2)
(0.09)
(0)

Treatment arms
Range (n)
0-95 (91)
0-71 (21)
0-40 (80)
0-0.5 (50)
0-0 (74)

same phenomenon would also make the influence of the
covariate irrelevant for the comparison of aggregated study
data to benchmarks.
Diarrhea reporting frequency was related to most of the
other reported AEs. Trials, that reported diarrhea frequencies
higher than 0% were more likely to report also other AEs.
The authors consider this observation an artifact of the
diversity in reporting diligence rather than a biological
phenomenon. The interpretation is supported by the absence
of any AE with reverse relation (less frequently reported
among cohorts with diarrhea). Even constipation was more
commonly reported in studies with diarrhea. Also, the
observation that for febrile neutropenia a similar relation to
diarrhea was absent, might be explained by a reporting
artifact: If a cancer patient is admitted for febrile neutropenia,
the medical attention will focus on live support and
antimicrobial treatment. Mild diarrhea in this context might
not be reported, and the frequency described in published
tables might be too low. However, for the purpose of
comparing data aggregations, one needs to keep in mind that
the same reporting weaknesses will also apply to the study
data in evaluation, and therefore, the benchmarks should be
created under the same conditions. It appears well advised to
focus on the frequency of diarrhea among those studies that
did report values >0%.
The method of filling in the blanks using a normal
distribution model was successful when analyzing anemia,
and failed when analyzing diarrhea. This is likely caused by
the fact that diarrhea grades as defined by CTCAE are in fact
not normally distributed. For instance, grade 2=0%, with
Grade 1 and grade 3 >0 (12) cannot be described by a
normal distribution, because in a normal distribution the
frequency of grade 2 needs to be between the frequencies of
grade 1 and grade 3. The experience shows that imputation
methods need to be tested in each AE separately.
The findings reported here support the novel approach of
utilizing external controls to interpret AE data of single arm
studies by providing benchmarks for diarrhea frequencies.
Three cut offs are recommended: grade 1 and higher, grade
3 and higher, and grade 5. A model to include covariates
appears unnecessary.

