
Objectives: “to test the hypothesis that topical tetracaine would be safe to use for 24 hours and would not affect corneal healing and that patients would experience more pain relief and would perceive tetracaine to be more effective than saline eye drops for the treatment of pain caused by corneal abrasions.” (p. 375)
Methods:  This prospective, randomized controlled trial was conducted at Southland Hospital in Invercargill, New Zealand between November 1, 2011 and October 31, 2012. A convenience sample of patients with uncomplicated corneal abrasions due to mechanical trauma or removal of foreign body by the physician, or keratitis from ultraviolet light, were eligible for inclusion. Exclusion criteria were presentation > 36 hour after the injury, age < 18 years, contact lens use, injury to both eyes, hearing impairment, inability to give informed consent, infectious or chemical conjunctivitis, ocular infection, presence of a grossly contaminated foreign body, allergy to tetracaine or similar medication classes, injury requiring urgent ophthalmologic evaluation, or inability to follow-up in 48 hours.

Patients were randomized in a 1:1 fashion to receive either saline (5 mL) or 1% tetracaine hydrochloride eye drops (1.5 mL in 3 vials), to be used every 30 minutes while awake for the first 24 hours. Patients were also given acetaminophen and were instructed to take one gram at 8:00 AM, 12:00 PM, 4:00 PM, and 8:00 PM. Patients were asked to record their pain score on a 100-mm visual analogue scale (VAS) every 30 minutes for the first 2 hours, then every 2 hours for the next 48 hours (while awake). Patients were then to follow-up in the ED 48 hours from the initial visit, where they were evaluated for any complications. The principal investigator also contacted patients by telephone at 1 week and 1 month for additional follow-up.
The primary outcome was safety of short-term topical anesthetic use, defined by persistent fluorescein uptake at 48 hours and rates of any complications. The secondary outcome was pain reduction based on VAS measurements and the effectiveness of the medication by numeric rating scale (NRS) from 0 to 10, assessed at telephone follow-up.
A total of 116 patients was recruited, with 59 assigned to receive tetracaine and 57 assigned to receive saline. The median ages were 37 and 38 years, respectively, and 93.2% and 86.0% were male.
	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 in a 1:1 fashion to either saline or tetracaine eye drops.

	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. “Numbered sealed envelopes were issued in sequential order by the physician enrolling the patient in the study. The contents of each envelope were randomized by the hospital’s medical research officer who was not involved in the care of the patients. The randomization plan was unknown to the physicians enrolling patients. The principal clinical investigator was blinded to the randomization plan until all patients enrolled in the study had been assessed and follow-up interviews were completed. The randomization plan was generated using block randomization with random block sizes of six, eight, and 10 from a Web site (www.randomization.com).” (p. 375)

	3.
	Were patients analyzed in the groups to which they were randomized?
	Yes. Four patients in the tetracaine group and seven in the placebo group were noncompliant with the study treatment. Despite this, the authors specify that data analysis occurred for all 116 patients according to an intention to treat analysis.

	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	Uncertain. While patients were similar with respect to age, gender, ethnicity, mechanism of injury, and median pain on arrival, the authors provide no information regarding past medical history (including diabetes) or previous ocular history.

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

	

	1.
	Were patients aware of group allocation?


	Possibly. Study medications were provided in containers of different shapes and volumes. While knowledge of this could have unmasked patients to group allocation, it seems unlikely that this would have happened.

	2.
	Were clinicians aware of group allocation?


	Likely no. While the study medications (saline and tetracaine) were given in different size and volume containers, the authors report that, “the medications were packaged inside the questionnaire sheets, which were concealed inside a white envelope to disguise their identity. The packet was given to the patient with instructions to open it when he or she arrived home.” (p. 376) This should be sufficient to prevent clinicians from being aware of group allocation.

	3.
	Were outcome assessors aware of group allocation?


	No. Authors specify that the principal clinical investigator remained blinded to group allocation until after all patients had been assessed and follow-up visits were complete.

	4.
	Was follow-up complete?


	No. Only 81 patients (69.8%) presented for 48-hour follow-up, although failure to follow-up occurred with similar frequency in the two groups. All of the remaining patients were contacted by telephone, with 96 total patients (82.8%) contacted at 1 week and 103 total patients (88.8%) contacted at 1 month. Only 85 patients returned pain questionnaires.

	II.
	What are the results?

	

	1.
	How large was the treatment effect?


	At 48-hour follow-up:

· There were no complications identified in either group.
· Retained rust rings were identified in 13 patients in the tetracaine group (22.0%) and 10 in the saline group (17.5%), risk difference 4.5%, 95% CI -10% to 19%.
· Fluoroscein uptake was seen in 23.9% of the tetracaine group and 21.3% of the saline group: risk difference 2.6%, 95% CI -14% to 20%.

· Persistent symptoms were present with similar rates in the two groups (risk difference 0.4%, 95% CI -16% to 17%).

At one week follow-up:

· Persistent symptoms were present with similar rates in the two groups (risk difference 2.1%, 95% CI -7% to 11%).

· Among 80 patients who graded drug effectiveness on the NRS, tetracaine received a median score of 7.7 while saline received a score of 3.8 (difference = 3.9, 95% CI 2.5 to 5.3).

At one month follow-up:

· One patient in each group had persistent, mild symptoms. No complications were reported in either group.

· Among 85 patients who returned their pain questionnaire, there was no clinically significant difference in pain scores at any given time between the two groups.

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


	See above.

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

	

	1. 
	Were the study patients similar to my patient?


	Mostly yes. While it seems likely patients with corneal abrasions would be similar in most respects at our institution and in New Zealand, the authors provide no information regarding past medical history, including diabetes. The presence of diabetes would likely result in decreased wound healing and could potentially exacerbate any effect on healing that tetracaine may have. Additionally, patients in this study were routinely recommended to present to ED in 48 hours for recheck, a practice we do not have the capacity to replicate.

	2. 
	Were all clinically important outcomes considered?


	Yes. The authors considered serious complications of tetracaine use, pain scores, and perceived medication efficacy. Patient satisfaction was not measured, but perceived drug efficacy is likely a reasonable surrogate for this.

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


	Yes. It would appear that a short (24-hour) course of topical tetracaine following simple corneal abrasion is perceived to have better efficacy than saline (despite no difference in pain scale score) with no observed complications. Further research in disparate settings may be needed to change the current trend of avoiding topical anesthetics outside of the ED/clinic.


Limitations:
1. This was a convenience sample of patients determined by staffing levels and demands on the department. Less than a third of eligible patients were enrolled (selection bias).
2. The authors provide no information regarding past medical history (including diabetes) or previous ocular history.

3. The investigators were not able to recruit the number of patients needed based on their sample size calculations, and the study may have lacked adequate power to detect a clinically meaningful difference in the primary outcome.
4. Just over two-thirds of patients appeared for 48-hour, in-person follow-up to detect clinically significant complications (attrition bias).

5. While there appeared to be a statistically significant difference in the perceived efficacy of tetracaine and saline, there was no difference in reported pain scores. 
Bottom Line:
This small, single-center, randomized controlled trial found no increased risk of significant complications resulting from topical tetracaine use for 24 hours for patients with simple corneal abrasions. These results are limited by small sample size and poor follow-up, and should be replicated in additional studies if current practices are to change.
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