GME EBM Module 4: Randomized Controlled Trials

Annotated Article

Read the following article, then follow the example of a critical appraisal of a Randomized Controlled Trial:

Hutchison JS, Ward RE, Lacroix J, et al. Hypothermia therapy after traumatic brain injury in children. NEJM 2008. 358:2447-56. 

Synopsis:

In this study, 225 children with traumatic brain injury were randomized to receive 24 hours of hypothermia therapy (108 children) or normothermia therapy (117 children). Outcomes were dichotomized as "unfavorable outcome" (death, persistent vegetative state, or severe disability) or otherwise, based on a six point rating scale. The relative risk of an unfavorable outcome was 1.41 (95% CI 0.89-2.22).

How valid are the results likely to be? 

1.
Were subjects randomized?

In the hypothermia study, see the last paragraph of the "Methods" section. Subjects were randomized using a central telephone based system. "Blocking" refers to the practice of including equal numbers of experimental and control group allocations in "blocks" of a certain size. This is a way of ensuring that each site allocates equal numbers of subjects between the different groups.

2.
How similar were the experimental and control groups?
See Table 1. While there were some differences in CT findings and other types of injuries, in general both groups were relatively similar.

3.
Who (group allocators, subjects, clinicians, and outcome assessors) was blinded?

See the Methods section. The physician allocator was blinded. Obviously, it was not possible to blind the treatment providers. Blinding of subjects was not mentioned, although given the type of injury, it would not seem to be relevant.  See the "Study Outcomes" section. Outcome assessors were "without knowledge of the treatment assignments."

4. Was an intention to treat analysis performed?

See the third paragraph of the "Statistical analysis" section and the first paragraph of the "Study outcomes" section. The authors report performing an intention to treat analysis (yielding more unfavorable outcomes in the hypothermia group), yet the reported Relative Risk and confidence interval for the primary outcome (see Table 3) were based only on subjects who completed the study. 

5.
How complete was follow up?

See the first paragraph of the "Study outcomes" section. A six months, a total of 9% of the subjects were lost to follow up. While this is not an unusual loss rate for a long-term study, a loss of nearly 1 patient in 10 might be expected to change the outcome, based on the type of estimation done. See the first paragraph of the "Study Outcomes" section to see how different assumptions changed the outcome analysis of this study.

What are the results? 

1. How large was the point estimate of the treatment effect?

See Table 3. For simplicity, we'll look only at the primary outcome. Note that the calculated values are based on the number of patients who completed the study. While the authors report that an intention to treat analysis was performed (and report that the results were highly significant, p = 0.001) the actual Relative Risk and Confidence interval is not given for the ITT analysis.

The point estimate for RR was 1.41. This indicates that the hypothermia group was 1.41 times more likely to have an unfavorable outcome (death, persistent vegetative state, or severe disability).

2. How wide or narrow is the confidence interval?

The reported 95% confidence interval is 0.89-2.22.

Since this confidence interval includes 1, the RR for the entire population might be 1, so this result is not statistically significant. The p-value of 0.14 indicates that the difference in outcomes between the hypothermia and the normothermia groups has a 14% chance of being due to random chance alone (see the p-value column of Table 3.)

Compared to similar studies, this confidence interval is relatively average in width. Since this confidence interval includes 1, the result is not statistically significant, so the width of the confidence interval is not that relevant. The width of the CI becomes more important when results are statistically significant. In that case, a narrow CI gives you a much better estimate of the actual treatment effect than does a wide CI.

How can I apply the results to my patient? 

1. How similar is my patient to the study patients?

The characteristics of the patients are listed in the first part of the "Methods" section. Subjects were between 1 and 17 years old, with clinical and CT evidence of acute (<8 hrs), traumatic brain injury requiring mechanical ventilation.

The location of the study should also be considered since patient characteristics and the standard of care may vary by location. This study took place at 17 centers in Canada, France, and the United Kingdom.

While not directly related to the patient, you should also consider your practice, the types of patients seen there, and the treatment options and expertise available to you. If your patient is being treated at a site where hypothermia therapy is not available or inexpertly used, then you should expect your outcomes to be different.

The "Limitations" section describes some patient characteristics, such as acuity of injury and duration of hypothermia therapy that could possibly influence outcomes.

2. Were all clinically significant outcomes considered?

 Table 3 shows the primary and secondary outcomes considered in this study.  

3. Do the benefits outweigh the costs and potential harm?

The last paragraph of the paper concludes that hypothermia therapy does not appear to be warranted. All levels of analysis suggested that hypothermia therapy did not significantly improve outcomes and, when estimated conservatively, may possibly increase poor outcomes. Earlier institution of hypothermia therapy, or a longer duration of treatment, may have different outcomes and may warrant further study.
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