
Objectives: To determine "whether dilute 0.05% proparacaine applied topically would be efficacious in patients with acute corneal injuries discharged from the emergency department." (p. 390)
Methods: This prospective, randomized controlled trial was conducted at 2 tertiary care EDs in London, Ontario over an 8-month period beginning in October 2005. A convenience sample of adult patients with corneal injuries was evaluated for enrollment. Exclusion criteria were inability to consent, allergy any of the study medications, inability to attend follow-up appointment, or previous eye injury or pathology. Patients were randomly assigned to receive 0.05% proparacaine (40 mL) or matched placebo, with instructions to use 2 to 4 drops as needed for the next 7 days with no minimum time interval between doses. All patients were given topical gatifloxacin as well as acetaminophen with codeine for breakthrough pain.
Patients were also given a pain log and asked to record oral analgesic use and bring leftover pills to their follow-up visit to be counted. They were asked to record their pain level using a visual analog scale immediately before and 5 minutes after each use of the study drug. The primary outcome was the mean difference in pain scores before and after drug administration. Patient satisfaction was measured on a separate 10-cm analog scale. Patients also followed up on days 1, 3, and 5 with an ophthalmologist who was blinded to group allocation to evaluate for delayed wound healing or other complications.
There were 41 total patients enrolled in the study, of whom 8 patients took no study medication, did not fill out pain log books, or were lost to follow-up and hence were not included in the final analysis. Fifteen patients received proparacaine and 18 received placebo. The mean age in each group was 38.0 and 39.3 years, respectively, and 87% and 83% were male. All injuries occurred within 24 hours of ED presentation.
	Guide
	Comments

	I.
	Are the results valid?
	

	A.
	Did experimental and control groups begin the study with a similar prognosis?
	

	1.
	Were patients randomized?


	Yes. Patients were randomized to recive either diluted topical proparacaine  (0.05%) or matching placebo.

	2.
	Was allocation concealed?  In other words, was it possible to subvert the randomization process to ensure that a patient would be “randomized” to a particular group?

	Yes. "Staff at the hospital pharmacy diluted the proparacaine and filled numbered vials with either proparacaine or placebo. These vials were distinguishable only by number. The randomization key was generated via a computer using the random number function of Excel (Microsoft). The lead author and pharmacist were the only 2 people with access to the randomization key. The randomization key was made available to the lead author only after study completion. The contents of the study drug vial were concealed from all personnel involved in patient care, as well as from the patients themselves. Treating physicians were instructed to select the next available vial to dispense to the participant at the time of enrolment. The allocation was confirmed by inspection of the numbered vial at follow­up." (p. 391)

This should be sufficient maintain allocation concealment.

	3.
	Were patients analyzed in the groups to which they were randomized?
	No. The authors mention that 8 patients were enrolled in the study but later excluded; an unknown number of these patients "did not use even a single dose of medication." Excluding patients based on compliance with therapy is not consistent with intention to treat analysis.

	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	Unknown. No demographic information (aside from median age) or medical history is provided for enrolled patients.

	B.
	Did experimental and control groups retain a similar prognosis after the study started?

	

	1.
	Were patients aware of group allocation?


	No. Patients were assigned either proparacaine or a "colour- and smell-matched placebo" provided in vials that were distinguishable only by randomization number.

	2.
	Were clinicians aware of group allocation?


	No. See above.

	3.
	Were outcome assessors aware of group allocation?


	Yes. Outcomes were determined by patients (who recorded pain logs and satisfaction scores) and at follow-up with an ophthalmologist who was blinded to patient allocation. This study was at low risk of observer bias.

	4.
	Was follow-up complete?


	No. Eight patients (19.5%) were excluded from analysis due to noncompliance with study medication, failure to complete log books, or loss to follow-up.

	II.
	What are the results ?

	

	1.
	How large was the treatment effect?


	· Pain reduction 5 minutes after taking the study medication was better in the proparacaine group compared to the placebo group: median improvement 3.9 cm (IQR 1.5 to 5.1 cm) vs. 0.6 (IQR 0.2 to 2.0), p = 0.007.
· Satisfaction was higher in the proparacaine group: median level of satisfaction 8.0 (IQR 6.0 to 9.0) vs. 2.6 (IQR 1.0 to 8.0), p = 0.027.

· There was no statistically significant difference in the number of acetaminophen/codeine tablets taken: median 2.0 (IQR 0.0 to 5.0) in the placebo group vs. 0.0 (IQR 0.0 to 2.0), p = 0.22.

· There were no ocular complication or signs of delayed healing in either group.

	2.
	How precise was the estimate of the treatment effect?


	This was a very small study with wide interquartile ranges. Despite achieving statistical significance by p-values, the interquartile ranges for the two groups overlapped for all outcomes. No measures of effect size were provided and no corresponding 95% confidence intervals were calculated.

	III.
	How can I apply the results to patient care?

	

	1. 
	Were the study patients similar to my patient?


	Likely yes. While this study was conducted in Canada, where the population may have a different ethnic make-up, it is unlikely that this would have affected outcomes. The authors provide no information on past medical history, including conditions such as diabetes mellitus that can delay healing; it is possible that patients in this study had different rates of such conditions, and this could have influenced the risk of adverse outcomes.

	2. 
	Were all clinically important outcomes considered?


	Yes. The authors assessed pain control based on a visual analog scale and oral pain medication use, delayed wound healing, ocular complications, and patient satisfaction.

	3. 
	Are the likely treatment benefits worth the potential harm and costs?


	Yes. While this was a very small study with wide interquartile ranges, the use of diluted proparacaine appears to result in significantly improved pain compared to placebo and reduces the need for additional oral analgesia with no harmful outcomes observed. Larger studies at additional study sites should be undertaken to confirm these results.


Limitations:
1. The authors enrolled a convenience sample of patients, and the number of patients who were eligible, but not enrolled, was not recorded.
2. No demographic information (aside from median age) or medical history is provided for the enrolled patients.

3. Eight patients, comprising nearly 20% of those enrolled, were excluded because they did not use any of the study medication, did not record anything in their pain logs, or were lost to follow-up (attrition bias). No information is provided for these patients. Excluding patients based on compliance with therapy is not consistent with intention to treat analysis.

4. This was a very small study with wide interquartile ranges. Despite achieving statistical significance by p-values, the interquartile ranges for the two groups overlapped for all outcomes.

Bottom Line:
This small, single-center randomized controlled trial, comprising 33 total patients, found that the use of diluted topical proparacaine, as needed, for one week following a corneal abrasion was associated with reduced median pain scores, decreased need for oral analgesics, and improved patients satisfaction with no ocular complications or delayed healing observed.
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