
Objectives: "to compare the effectiveness of topical tetracaine versus placebo in ED patients with corneal abrasions as measured by their numeric rating scale (NRS) pain score at their 24- to 48-hour ED follow-up examination." (p. 2)
Methods: This prospective, randomized controlled trial was conducted between January 2015 and September 2017 in the ED of Southwest Medical Center in Oklahoma City, OK. Patients aged 18 to 80 with suspected acute corneal abrasion were enrolled by the attending physician or resident emergency physician providing care in the ED. Exclusion criteria were contact lens use, previous corneal surgery or transplant in the affected eye, injury more than 36 hours old, grossly contaminated foreign body, coexisting ocular infection, pregnancy, retained foreign body, penetrating eye injury, immunosuppression, allergy to study medication, inability to attend follow-up, inability to read and speak English or Spanish, or any injury requiring urgent ophthalmologic evaluation.
Patients were randomized in a 1:1 fashion to receive tetracaine (0.5%) or placebo, 1 drop every 30 minutes as needed for pain for up to 24 hours. All patients were also given polymyxin B sulfate/trimethoprim antibiotic drops in the same study packet, as well as a prescription for hydrocodone/acetaminophen 7.5/325 mg to take as needed for breakthrough pain. Patients were to record their pain score on a numeric rating scale (NRS) from 0 to 10 cm before and 2 minutes after each use of the study drops. They were also asked to record the total amount of hydrocodone taken prior to their follow-up ED visits (24 to 48 hours following enrollment). At this visit, patients were assessed for delayed healing or complications and were asked to provide an overall NRS pain score. Patients with any complication were then referred to an ophthalmologist who was also blinded to study group allocation. All patients were also asked to follow-up with the ophthalmologist at one week, and those who failed to do so were contacted by telephone.
The primary outcome was the overall NRS score reported at the follow-up ED visit. Secondary outcomes were the amount of hydrocodone taken prior to follow-up and any adverse events. Out of 283 patients assessed for eligibility, 118 were randomized with 59 patients in each group.
	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. "Eligible patients were randomized in a 1:1 ratio to receive tetracaine or placebo." (p. 2)

	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. "The allocation list was generated by a computer random-number generator and randomization was performed with numbered, sealed, opaque envelopes issued in sequential order to the physician enrolling the patient in the study. Enrolling physicians were blinded to the randomization plan and obtained a numbered sealed envelope from the ED Pyxis." (p. 2) This should be sufficient to maintain allocation concealment.



	3.
	Were patients analyzed in the groups to which they were randomized?
	Yes. It appears that all patients received treatment according to the group to which they were assigned and an intention to treat analysis was used.

	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	Mostly yes. Patients were similar with respect to age, gender, baseline pain score, and mechanism of injury. The authors provide no information regarding relevant past medical history, including conditions whose presence may delay wound healing (e.g. diabetes mellitus).

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

	

	1.
	Were patients aware of group allocation?


	Likely no. In theory, patients could have discerned which treatment group they were assigned to as tetracaine was supplied in a single 2 mL bottle while placebo was provided in 4 separate 0.5 mL ampules. However, it is unlikely that patients were made aware of this difference and hence would likely remain unaware of group allocation.

	2.
	Were clinicians aware of group allocation?


	No. "The envelopes were opaque to ensure enrolling physicians remained blinded despite the different packaging of the placebo and the tetracaine." (p. 2)



	3.
	Were outcome assessors aware of group allocation?


	No. "Patients were reassessed at 24 to 48 hours by an emergency physician who was blinded to group allocation and performed and documented findings of repeated slit-lamp examination." (p. 3)



	4.
	Was follow-up complete?


	Mostly yes. There were 3 patients (5.0%) in the tetracaine group and 4 patients (6.8%) in the placebo group who failed to attend for 24-48 hour ED follow-up. These patients were excluded from analysis due to lack of data. An additional 45 patients in each group did not attend 1-week ophthalmology follow-up; of these, 16 in the tetracaine group and 6 in the placebo group responded to a text message. There was no additional follow-up, therefore, in 29 patients in the tetracaine group and 39 in the placebo group.

	II.
	What are the results ?

	

	1.
	How large was the treatment effect?


	· Overall NRS pain score at 24-48 hour ED follow-up was significantly lower in the tetracaine group compared to the placebo group (median 1 versus 8; difference = 7, 95% CI 6 to 8).
· The tetracaine group reported more frequent study drop use (median 9 vs. 5 times; difference = 4, 95% CI 2 to 5).

· Patients in the placebo group took more hydrocodone tablets than those in the tetracaine group (median 7 vs. 1, difference 6; 95% CI 4 to 9).

· A larger number of patients was found to have a small residual corneal abrasion at ED follow-up in the tetracaine compared to the placebo group, but this did not achieve statistical significance (18% vs. 11%, 95% CI -6.4% to 20.4%).

· Adverse event rates were lower in the tetracaine group, but this also did not achieve statistical significance (3.6% vs. 11%; difference 7.4%, 95% CI -2.95 to 18.6%).

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


	See above. Unfortunately, this was a small study that was not powered to detect potentially clinically significant differences in residual corneal defects or adverse event rates).

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

	

	1. 
	Were the study patients similar to my patient?


	Likely yes. This study was conducted at a large, urban ED with an emergency medicine residency, and it seems likely that patients with corneal abrasions would be similar to those seen in our practice. Unfortunately, the authors provide no information regarding past medical history, including conditions that could delay wound healing (e.g. diabetes mellitus).

	2. 
	Were all clinically important outcomes considered?


	Yes. The authors assessed pain control based on NRS ratings and hydrocodone use, persistent corneal fluorescein uptake, and adverse outcomes. Patient satisfaction was not assessed.

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


	Likely yes. Tetracaine use resulted in a significant reduction in NRS pain scores and concomitant hydrocodone use, with no statistically significant increased risk of complication. Unfortunately, the study suffered from significant loss to follow-up, with a resulting high risk of attrition bias, and was underpowered to detect a potentially clinically significant difference in risk of adverse outcomes.


Limitations:

1. There were 3 patients (5.0%) in the tetracaine group and 4 patients (6.8%) in the placebo group who failed to attend for 24-48 hour ED follow-up. These patients were excluded from analysis due to lack of data. An even smaller number of patients in the tetracaine (20%) and placebo (18%) groups actually followed up for 1-week ophthalmology evaluation (attrition bias).
2. The authors provide no information regarding relevant past medical history, including conditions whose presence may delay wound healing (e.g. diabetes mellitus).

3. The study was underpowered to detect potentially significant clinical differences in rates of adverse events or persistent corneal abrasion at ED follow-up.
4. In addition to the typical burning associated with tetracaine use, tetracaine and placebo were provided in different packaging. It is possible that patients were aware of group allocation (performance bias), and the authors did not assess this possibility.
5. Authors failed to report average post-study drop pain scores, a pre-planned secondary outcome (selective outcome reporting bias).
Bottom Line:
This small, prospective, single-center, randomized controlled trial comparing topical tetracaine to placebo for simple corneal abrasions found that patients treated with tetracaine had lower median pain scores and used less hydrocodone than those receiving placebo. There was a nonsignificant trend toward higher rates of residual corneal abrasion at ED follow-up with tetracaine use (18% vs. 11%, 95% CI -6.4% to 20.4%) and lower rates of adverse events (3.6% vs. 11%; difference 7.4%, 95% CI -2.95 to 18.6%), but the study was not powered to detect potentially clinically significant different in these outcomes. No patient in either group suffered a vision-threatening adverse event.
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