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A Are Large Clinical Trials in Orthopaedic Trauma Justified?
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Purpose: Large definitive clinical trials in orthopaedic trauma are expensive, challeng-
ing, and time-consuming to conduct. In times of limited research funding, their value is
questioned as it costs several million dollars to answer one or two clinical questions and
results may not be translated into practice for 5 to 8 years following initiation of the trial.
The objective of this study is to evaluate the necessity of one such large clinical trial using
data from the FLOW (Fluid Lavage of Open Wounds) trial.

Methods: The FLOW pilot study and trial were factorial randomized controlled trials that
evaluated the effect of different irrigation solutions and pressures on reoperation within 12
months for infection, wound healing, or bone healing. To evaluate the usefulness of this large
trial, we analyzed the data from the pilot study and then the definitive trial in increments
of 250 patients until the final sample size was reached. At each increment we calculated the
relative risk (RR) and associated 95% confidence interval (CI) for the treatment effect. We
then compared the results that would have been reported at the smaller enrollments with
those seen in the final, adequately powered study.

Results: The pilot study analysis of 89 patients and the initial incremental enrollments in the
definitive trial favored high pressure compared to low pressure (RR: 1.52 95% CI: 0.75-3.04;
RR:1.56 95% CI: 0.82-2.96 respectively), which is in contradistinction to the final enrollment,
which found no difference between high and low pressure (RR: 1.03 95% CI 0.81-1.33) (Fig.
1a). In the soap versus saline comparison, the pilot study suggested that the reoperation
rate was higher in the saline group (RR: 0.98 95% CI: 0.50-1.92), whereas the definitive trial
found the opposite, that the reoperation rate was higher in the soap treatment arm (RR:
1.28 95% CI: 1.04-1.57) (Fig. 1b).

Conclusion: Our findings suggest that the FLOW pilot study and early stopping of the trial
would have led to erroneous conclusions in the management of open fracture wounds. One
of the major questions (irrigation pressure) changed from a substantial difference to a find-
ing of no difference. More importantly, the results of the second major question, namely
whether soap reduced the risk of event, changed from suggesting an advantage to using
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soap to a significant finding of soap increasing the risk of reoperation. While many readers
understand that trials may be underpowered, few realize that truly erroneous conclusions
may come from smaller studies, including a reversal of the initial findings. These data
highlight the need for large clinical trials in the field of orthopaedic trauma.

Total N % of Total Number of Event Relative  95%CI
Centers  Rate, % Risk
pilot - 9 234 . 152 (0.75-3.08)
250  153% 7 140 . 156 (0.82-2.96)
500 306% 10 142 - 152 (0.98-2.37)
750 46.0% 13 132 . 193 {0925109)

1000 61.3% 16 143 112 (0.83-1.52)

1250 76.6% 2 140 . 109 (0.83-143)
1500 91.9% 33 140 . 1.06 (0.82-1.36)

1632 100.0% 41 13.0 1.04 (0.81-1.33)
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Pilot . 9 23.4% . 0.98 (0.50-1.92)

250 102% 4 12.4% . 1.20 (0.62-2.32)

500 20.4% 8 12.2% . 136 (0.85-2.19)

750 30.6% 10 14.2% . 126 (0.88-1.80)

1000 40.9% 1 13.3% . 1.29 (0.94-1.77)

1250 511% 14 14.6% O 132 (0.99-1.72)

1500 61.3% 16 14.4% . 135 (1.05-1.73)

1750 71.5% 21 141% . 1.38 (1.09-1.75)

2000 81.7% 27 14.3% - 134 (1.08-1.66)

2250 91.9% 33 14.2% . 130 (1.06-1.59)

2447 100.0% a1 13.2% . 128 (1.04-1.57)
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Figure 1: The effect of high vs. low pressure (4) and soap vs. saline (B) on patients enrolled in the [BLINDED] trial at
different sample sizes

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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