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Abstract

The reporting of adverse events (AEs) in randomized clinical 
trials (RCTs) is often lacking in the publication of trials. Part 
of the problem is the way safety data are reported in RCTs. 
Reporting of “time to event,” use of standardized incidence 
ratios for comparison to normal population or disease 
controls, use of “patient years” when reporting AE, and 
adequate sample size and power calculations are some of the 
problems that need to be addressed and improved in RCTs.

Most of the data leading to a new drug coming to 
the market comes from randomized clinical trials 
(RCTs). By design, RCTs are efficacy trials and 

are not powered to look at adverse events (AEs), especially 
rare AEs. Additionally, the reporting of AEs in RCTs, espe-
cially of new drugs, is frequently incomplete or inadequate.1 
True AE risk can be assessed more robustly in long-term 
follow-up databases or cohorts. Yet, safety data from RCTs 
are frequently used as evidence of a lack of difference be-
tween active treatment and control arms in AE risk. Even 
though RCTs are not designed as safety trials and are mostly 
conducted to determine efficacy, this should not impact 
reporting on the AEs observed during these investigations. 
The current limitations of RCTs and problems with the way 
safety data are reported need to be recognized and possibly 
corrected in future RCTs. 
	 Time-to-event data are closely related to causality and can 
provide information for the practicing physician on when to 
expect certain AEs after initiating therapy. They are one of 
the most important components of AE reporting and should 

be tracked and then reported in publication of the study. It is 
important to remember that cumulative risk, as is commonly 
reported in RCTs, may be similar between two treatments at 
the end of the study period, but instantaneous risk might be 
different for the same drugs. “Average risk“ does not reflect 
the true risk faced by patients, especially when decisions are 
being made at the beginning of treatment. 
	 We conducted a study looking at AE reporting across 
multiple TNF (tumor necrosis factor) inhibitor and COX-2 
(cyclooxygenase-2) inhibitor RCTs.2 There were 70 stud-
ies (44 with TNF inhibitors, 26 with COX-2 inhibitors), of 
which 91% were industry sponsored. Only one-third of the 
studies provided the time-to-event for AE data in their re-
ports, as a table, in the text, or as a Kaplan-Meier curve. No 
better reporting was noted for serious adverse events (SAEs). 
When SAE details were reported, only select cases were 
mentioned, and there was no uniform method of discussing 
the data. 
	 In the same review, 8/17 rheumatoid arthritis (RA) TNF 
trials reporting malignancy used the Surveillance, Epidemi-
ology, and End-Results (SEER) database as the comparison 
group in the normal population. SEER data assumes an 
even distribution of events in any given year, and the data 
is commonly presented as occurring over a 12-month pe-
riod. If the SEER database is to be used as a comparator, 
the distribution and timing of AEs need to be even in any 
12-month period. For example, if the expected number of a 
malignancy in the population is 12 malignancies in 1 year, 
the assumption is that one malignancy is seen each month. 
When 12 malignancies are seen among TNF users, it is 
reported that “there were no significant differences“ among 
TNF users and the SEER database. This may be true where 
the “average” 12-month risk is concerned, but if eight of the 
12 malignancies occur in the first 2 months after starting 
treatment, for those 2 months, the risk is much higher than 
expected from the SEER data. 
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	 Reports of lymphomas in TNF users show that over 60% 
of the malignancies happen within the first 4 to 6 months.3,4 
This trend also has been demonstrated for serious bacterial 
infections.5 Knowing the early increased risk for malignancy 
or any other SAE is very important to the practicing physi-
cian. The risk-benefit analysis and treatment decisions will 
be very different when these SAEs are clustered in time 
rather than when they are represented as an even distribution 
through the year.
	 One more concern related to the time element in AEs is 
the use of “patient years,” utilized to define the time frame 
of AE incidence. However, there are problems with using 
this method in reporting AEs that do not happen randomly 
during a trial and may be clustered at certain time points.6  
Especially relatively rare idiosyncratic drug reactions usu-
ally occur early in the treatment course and in only a few 
individuals. Apart from the few patients with AEs, remaining 
patients who are prescribed the drug will likely never get 
these reactions, however long they use the drug. This leads 
to the unduly inflated denominator of the related incidence 
ratio when “patient-years” are used and leads to potential 
under-representation of AEs. Late onset AEs are also apt 
to be missed when “patient-years“ are used. In short, “…
when an event is (or is believed) likely to occur at any stage 
during continuous treatment with a drug, then an event rate 
with a time component (rate per person year, etc.) has a true 
mean.”7 In our survey, six manuscripts were found using 
“patient years” when reporting AEs in TNF trials. 
	 In addition to the concerns above, RCTs are not good 
tools to assess the safety of a drug. RCTs are usually of 
short duration and of a limited number of select patients, 
usually with few comorbid conditions. This is understand-
able for studying efficacy outcomes; however, it decreases 
the external validity of these trials, especially for safety 
outcomes. Many RCTs are labeled efficacy and safety, while 
due consideration for power is provided only for efficacy 
outcomes. This, in turn, necessitates a discussion of the in-
adequacy of sample size (type II error) for identifying harm. 
This is particularly important in RCTs of TNF inhibitors, as 
harm related to these agents is still a matter of debate. 
	 A recent survey8 of all published RCTs examining TNF 
inhibitors in RA, psoriatic arthritis, and ankylosing spon-
dylitis looked at whether: 1. trials were labeled as efficacy, 
safety, or efficacy and safety investigations; 2. power calcu-
lations were adequately explained; 3. the statistical tests of 
significance were given for harm; and, last, 4. any discus-
sion of type II error for harm was present. Of the 34 articles 
surveyed, 24 (71%) were labeled as efficacy and safety. 
Among these, 23 (96%) did not include safety as a formal 
primary or secondary end point. In only 2/24 (8.3%), power 
calculations were given. Finally, in only 3/22 (14%) was 
there any discussion about the inadequate sample size (type 
II error) for detecting harm. Even for efficacy outcomes, the 
primary point of the RCT of adequate information about 
power calculation was only given in about two-thirds of the 

published papers. 
	 Along with this problem, is the image that is created that 
if there are no major signals in RCTs regarding safety of a 
new drug, it can be perhaps assumed as “safe” based on the 
use of the word “safety” in the title or the abstract. The real 
safety data may only be available in postmarketing reports 
and from the long-term registries and databases when the 
drug is used by many more patients than had been enrolled 
in the RCTs and when a sizable groups of patients with other 
comorbid conditions are exposed to the drug. 

Conclusions
RCTs are good tools for establishing efficacy of one drug 
over another or relative to a placebo control. However, be-
cause of their limitations, RCTs provide only limited safety 
data. This may seem obvious to many, yet data from these 
RCTs regarding safety are frequently presented as evidence 
of lack of harm. To better study the safety of new drugs, drug 
companies and regulatory authorities need to establish man-
datory registries to follow any and all patients started on new 
medications, ideally, not only for safety but also for efficacy. 
This is the only way to ascertain whether a new medication 
is truly an improvement over already available treatments. 
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