
Objectives: "We determined whether the routine use of a limited 24-hour supply of topical tetracaine for SCAs in an ED would be safe by comparing data of patients with corneal abrasions who did and did not received tetracaine." (p. 768)
Methods: This retrospective cohort study included patients seen in the ED of Southland Hospital in Invercargill, New Zealand between February 1, 2014 and October 31, 2015. A simple corneal abrasion (SCA) was defined as an area of fluorescein uptake that was "not large," not penetrating, not laceration, and occurred within the past 2 days in a patient 15 years of age or older. Abrasions that involved chemicals, contact lens use, thermal burns, that were contaminated or infected were not considered SCAs, that involved a retained foreign body such as rust ring after removal in the ED, or that required immediate attention from an ophthalmologist were not considered SCAs. Presentations not meeting these criteria were considered non-simple corneal abrasions (NSCAs).
Patients seen in the ED for corneal abrasion were routinely prescribed chloramphenicol eye ointment and paracetamol (acetaminophen, 1 gram every 4 hours as needed). Patients treated with tetracaine were additionally sent home with 1% tetracaine hydrochloride, 0.5 mL, to uses as often as every 30 minutes for 24 hours.
The outcome measures were ED rechecks, persistent fluorescein uptake, ophthalmology clinic referrals, or complications. A "minor" or "temporary" complication was defined by the need for 2 or 3 ophthalmology clinic visits to resolve symptoms or condition or to remove rust rings or retained foreign bodies. A "serious" or "permanent" complication was defined by the need for 4 or more ophthalmology clinic visits, hospitalization, or corrective procedures, or by any permanent condition or alteration in vision.

There were 1980 charts included in the study, comprising 1576 initial ED presentations among 1402 distinct patients. The mean age was 38.1 years and 71.8% were male. There were 532 initial ED presentations for SCAs, of whom 303 received tetracaine and 229 received "standard" treatment. There were 1044 initial ED presentations for NSCAs, of whom 141 were given tetracaine at the initial visit and 903 of whom were treated with standard care.
	Guide
	Comments

	I.
	Are the results valid?
	

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

	1.
	Were patients randomized?


	No. This was an observational study in which the decision to treat with tetracaine was at clinician discretion. The authors noted that there was irregular adoption of tetracaine use, with some clinicians adopting use early and some not at all. Overall, there was increased use over time, with clinicians gradually adopting the use of tetracaine beginning in March 2014, making this a pseudo-before and after study. Overall, this study was at high risk of selection bias.

	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?

	N/A.

	3.
	Were patients analyzed in the groups to which they were randomized?
	No. "Any patient receiving tetracaine at any stage of his or her treatment, whether it was the first, second, third, or subsequent visit, was considered part of the tetracaine group, but statistical analyses were based on tetracaine dispensed at the initial presentation." The final analysis was therefore NOT an intention to treat analysis.

	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	Uncertain. The authors provide no comparison of baseline prognostic factors between patients with SCAs who received and did not receive tetracaine.

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

	

	1.
	Were patients aware of group allocation?


	Yes. Given the retrospective nature of the study it is unlikely that performance bias on the part of the patients would have had a significant influence on results.

	2.
	Were clinicians aware of group allocation?


	Yes. Given the retrospective nature of the study it is unlikely that performance bias on the part of the clinicians would have had a significant influence on results.

	3.
	Were outcome assessors aware of group allocation?


	Yes. The authors specifically mention that data abstractors were not blinded to study hypothesis (observer bias). The primary outcomes included ED rechecks and ophthalmology clinic referral, which are both highly objective, but also included persistent fluorescein uptake, which is much more subjective. One hundred charts were assessed by a second reviewer for the outcome of referral to the ophthalmology clinic, with a kappa statistic of 0.96 (99% agreement). No measure of interrater reliability was performed for ED rechecks or persistent fluorescein uptake.

	4.
	Was follow-up complete?


	Purportedly yes. There was no specific follow-up in place for all patients in the study. Instead, patients were told to return to the ED in 48 hours if they were not improving. It is possible that some patients had worsening symptoms and followed up outside of the ED, and this may not have been captured in this study.

	II.
	What are the results ?

	

	1.
	How large was the treatment effect?


	· 13.5% of patients with SCAs receiving tetracaine had a subsequent ED recheck compared to 10.5% of patients who did not receive tetracaine (RR 1.29, 95% CI 0.80 to 2.07).

· Only 0.3% of patients with SCAs who received tetracaine and 1.8% of those who did not required any ophthalmology follow-up (RR 0.18, 95% CI -0.02 to 1.64).

· The reported upper limit of the 95% CI for complications among SCA patients who received tetracaine was 1.19%, while the upper limit for NSCA patients who received tetracaine was 2.41%.  The upper limit for all patients (SCA and NSCA) who received tetracaine was 0.80%.

· After propensity score adjustment:

· RR for ED recheck was 1.67 (95% CI 1.25 to 2.23) for all patients, but was 1.16 (95% CI 0.69 to 1.93) for patients with SCAs.

· RR for fluorescein uptake at follow-up was 1.65 (95% CI 1.07 to 2.53) for all patients and 0.77 (95% CI 0.37 to 1.62) for patients with SCAs.

	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?


	Likely yes. While this study was conducted in Australia, where the population has 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?


	No. While the authors considered return ED visits, need for ophthalmology referral, "minor" or "temporary" complications, and "serious" and "permanent" complications, they did not assess pain control, need for additional analgesia, or patient satisfaction.

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


	Uncertain. While this study demonstrated that the risk of adverse outcomes was low in patients with SCAs treated with a short course of topical tetracaine, they did not demonstrate any benefit in terms of pain control. While it seems likely that topical anesthetics would improve pain control and reduce the need for additional analgesia, this should be proven in additional studies to justify its use.


Limitations:
1. Classification of SCA vs. NSCA and assignment of outcomes was determined by the data abstractor in a retrospective fashion. Such classification is at risk of misclassification bias.
2. Despite recommendations that topical anesthetics should only be used for SCAs, nearly a third of those who received tetracaine presented with NSCAs.

3. Data abstractors were not blinded to study hypothesis (observer bias).

4. The authors provide no comparison of baseline prognostic factors between patients with SCAs who received and did not receive tetracaine.
5. Follow-up was only obtained for those who presented to the ED for a recheck. No attempt was made to contact those patients who did not return to the ED, and outcomes for those patients can only be assumed (attrition bias).

6. While the authors evaluated the incidence of adverse outcomes (ED recheck, ophthalmology referral, complications), they did not attempt to demonstrate any benefit to topical anesthetic use (i.e. reduction in pain). 
Bottom Line:
This retrospective cohort study comparing tetracaine use to standard care found no significant different in need for ED recheck (RR 1.29, 95% CI 0.80 to 2.07) or ophthalmology referral (RR 0.18, 95% CI -0.02 to 1.64) in patients with SCAs. The reported upper limit of the 95% CI for complications among SCA patients who received tetracaine was 1.19%, while the upper limit was 2.41% in those with NSCAs. While this suggests that topical tetracaine is safe in patients with SCAs, with only a slight increased risk in patients with NSCAs, this study did not attempt to follow all patients, was at high risk of observer bias, and did not demonstrate any benefit to topical tetracaine use.
Critical Review Form


  Therapy





�HYPERLINK "http://pmid.us/28483289"��Waldman N, Winrow B, Densie I, Gray A, McMaster S, Giddings G, Meanley J. An Observational Study to Determine Whether Routinely Sending Patients Home With a 24-Hour Supply of Topical Tetracaine From the Emergency Department for Simple Corneal Abrasion Pain Is Potentially Safe. Ann Emerg Med. 2018 Jun;71(6):767-778.�





PGY-2








