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• Refractive surgery is one of the safest 
and most performed surgical procedures 
in the military and worldwide

• Multicomponent treatment approach to 
mitigate postoperative pain

• Opioids work centrally to provide 
analgesia

Background
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Refractive surgery aims to replace glasses prescription by surgically removing corneal tissue to change the shape and power of the cornea
Techniques include PRK, LASIK, and more recently SMILE
Ultimately a premeditated and well-planned trauma to the cornea
The cornea is the most densely innervated tissue of the entire body
16,000 nerve terminations/mm3 to be exact; most nerve endings in the corneal epithelium
As such, a common side effect results from transection of the corneal nerves resulting in postoperative pain and discomfort
Overall high satisfaction rates, however, one of its limitations is postoperative pain, particularly PRK (due to exposure of nerve endings) which is highest the first 24 to 72 hours following surgery

a multicomponent treatment approach to mitigate post-operative pain include the use of corneal cooling, bandage contact lenses, topical anesthetics, topical nonsteroidal anti-inflammatory drugs (NSAIDs), and systemic analgesic medications. Oral analgesic agents such as NSAIDs and acetaminophen combined with opioid derivatives are now considered mainstays of postoperative pain control, particularly breakthrough pain

Opioids mimic endogenous analgesics (endorphins) and interact with endogenous receptors (mu, kappa, delta, and sigma), which are dis- tributed in specific areas of the brain 
Ophthalmology prescribes at a lower rate than other prescribers (4 versus 6.8 % average, versus other surgeons 36.5%)

EXTRA NOTES:
The use of oral opioid derivatives has an established history of treating postoperative pain following PRK, yet there is no consensus as to the most effective type. Comparison amongst various opioid derivatives for postoperative PRK pain control is still lacking in the literature
The current opioid crisis in the United States has placed the practice of prescribing opioids for pain under a high degree of scrutiny, forcing many physicians (particularly in surgical specialties) to modify their approaches to pain control. Studies assessing the efficacy of oral acetaminophen plus opioid derivatives for postoperative PRK may help to establish a consensus on the use of opioids, and which derivative may be best suited to treat breakthrough pain following PRK. 




• Are opioids necessary?
• Low pain scores reported overall, 

regardless of therapy
• Short recovery period

• Do they work “better”? What do studies 
show us?

• What are others doing?

Questions 
to 

Ask
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What does the data tell us?

Comparisons across different specialties  much of the data for initial use of opioids came from other surgical subspecialties showing their use

Cochrane reviews
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Analyzed de-identified medical claims database for those who underwent incisional ocular surgery between 2000 and 2016, filled an opioid prescription between 1 day prior to and 7 days after surgery date
Looked at multiple patient demographics but also looked by ophthalmic surgical subspecialty

A look at the numbers:
Ophthalmology overall prescribes ~4% of opioids, compared to other surgical specialties of around 30%
However, when looking back at prescribing data in the past, we are still increased similar to other specialties
Many have looked into recognizing this trend with the hopes of developing and instituting policies aimed at decreasing postoperative opioid prescriptions

Source: 
Kolomeyer AM, Yu Y, VanderBeek BL. Association of Opioids With Incisional Ocular Surgery. JAMA Ophthalmol. 2019;137(11):1283-1291.
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Analyzed almost 2.5 million surgeries and found that across the board, number of opioids filled by surgical patients had increased since 2000s
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Highest odds ratio of filling a prescription for opioids was the year of surgery 

Rate of all filled opioid prescriptions are increasing for all types of ocular surgery

Ultimately that we need to re-evaluate our opioid prescribing patterns 
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Discussion:
Recent trends in ophthalmic surgery have overall resulted in decreased invasiveness of all procedures within this time frame, suggesting that the surgeries inherently are not responsible for the increasing rates of filled opioid prescriptions for all these subspecialty specific incisional surgeries 

Suggest the trend further needs to be examined and that our prescribing patterns need to be evaluated

Likely multifactorial to include:
Drug company marketing practices 
Increased focus on pain management since the introduction of pain scales in the 2000
Increased physician emphasis on pain control as patients’ so-called positive perception of pain as being correlated with improved hospital and physician satisfaction scores
Insufficient physician education regarding opioid prescribing patterns and or assessment of pain
Lack of standardization or consensus of state and or national regulations on opioid prescription

Other comments:
Only can account for opioids FILLED (which is a patient-centered issue), not what may have been prescribed and NOT filled
Did not include veterans or uninsured populations
Unable to know how much was actually used
Unable to know if there was any prescription sharing



• Adverse Effects
• Drowsiness
• Nausea, vomiting
• Constipation, GI distress
• Tolerance 
• Respiratory depression
• Addiction
• Death

• History of substance misuse
• Cost
• Current opioid crisis

• Local clinical practice guidelines
• VA
• HHS
• CDC

Considerations
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What does the data tell us? Overall, if patients are given opioids, they will take them. There have been no head-to-head studies with typical OTC pain medications and opioids in the literature. This is now, however, the standard of care for our refractive surgery patients at WHASC/ Warfighter Refractive Surgery Center. 

The big question still exists is do we really need to give them if most patients will likely not need them? Additionally, they have many adverse and more severe side effects than OTC drugs as listed.

Cost: 
Cost of acetaminophen or ibuprofen is cents per the pill in comparison! Which is not what comes to mind in the military but it is something we should consider, particularly as some of us will eventually be joining the civilian sector
$12.86 versus $25.14 (market price)

The total U.S. economic burden (healthcare costs, criminal justice costs, and lost productivity costs) of prescription opioid abuse in 2013 was estimated to be $78.5 billion.[32] Lost productivity costs represented approximately 53 percent of the total economic burden, healthcare (including substance abuse treatment costs) represented approximately 37 percent of the total economic burden, and criminal justice costs represented approximately 10 percent of the total economic burden.[33]

Dividing this total economic burden by the number of patients, DEA estimates the annual economic burden of prescription opioid abuse is $42,000 per person (USD in 2018).
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Understanding the Epidemic

The number of drug overdose deaths increased by nearly 5% from 2018 to 2019 and has quadrupled since 19991.  Over 70% of the 70,630 deaths in 2019 involved an opioid. From 2018 to 2019, there were significant changes in opioid-involved death rates:

Half a million have died in the past 20 years from opioid overdose
In 2018 alone, 2 million people had opioid use disorder
Prescribing patterns show that all specialties, including ophthalmology, had increased trends by 3-4 x times higher than the 90s
�Most addicted are first exposed through RX OPIOIDS

As refractive pain is low, could surmise that opioid usage is low and go unused increasing diversion into the community 


https://www.cdc.gov/drugoverdose/images/3-waves-2019.PNG

Three Waves of Opioid Overdose Deaths
From 1999–2019, nearly 500,000 people died from an overdose involving any opioid, including prescription and illicit opioids1.
This rise in opioid overdose deaths can be outlined in three distinct waves.
The first wave began with increased prescribing of opioids in the 1990s, with overdose deaths involving prescription opioids (natural and semi-synthetic opioids and methadone) increasing since at least 19993.
The second wave began in 2010, with rapid increases in overdose deaths involving heroin4.
The third wave began in 2013, with significant increases in overdose deaths involving synthetic opioids, particularly those involving illicitly manufactured fentanyl5,6,7. The market for illicitly manufactured fentanyl continues to change, and it can be found in combination with heroin, counterfeit pills, and cocaine.8
Many opioid-involved overdose deaths also include other drugs9.10.




Conditions of the Study
• Patients receiving PK, CXL, PRK, SK

• 2 cohorts, one pre- and one post opioid guideline 
implementation and statewide opioid monitoring program

Measurements of Outcomes
• Opioid use between cohorts 

• Detailed survey regarding pain control and 
opioid disposal
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Assessed patients in the cornea service receiving penetrating keratoplasty, collagen cross-linking, photorefractive keratectomy, and superficial keratectomy

Total 112 patients identified to participate, with a total of 65/82 following all follow-up questions
34/38 received opioids in first cohort versus 31/44 in the second

Source: Woodward MA, Zhang Y, Tannen B, Behunin N, Niziol LM, Waljee J. Association of Limiting Opioid Prescriptions With Use of Opioids After Corneal Surgery. JAMA Ophthalmol. 2020;138(1):76-80.
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Satisfaction was 8.6 mean with 55% extremely satisfied
2 (7%) cases reported had less opioids than needed for pain

After evaluating opioid use, surgeons decreased the quantity of prescribed opioid tablets after surgery. When given this lower prescribed amount, patients decreased opioid use further while retaining adequate pain control (25 of 27 [93%]) despite moderate to severe pain (23 of 31 [74%]). Most patients (84%) in the second cohort were satisfied with pain management. 

71% had leftover opioid tablets

Ultimately concluded that we can and should balance patient’s pain control needs when prescribing opioids following surgery, and that physician-focused interventions can be beneficial



Conditions of the Study
• Maximum prescription of 80 OME (oral morphine equivalents)
• Department evaluated surgeries and created 3 target 

prescribing strategies 
• Level 0, recommended 0 OME
• Level 1, ≤40 OME
• Level 2, ≤80 OME

• Encouraged no more than 7 day course when deemed 
necessary

• Education to the surgeons, trainees (residents), department 
meetings, and guidelines posted in every operating room

• Electronic flags built into electronic health record

Measurements of Outcomes
• Prescriptions >80 OME

• Frequency of opioid prescriptions

• Mean OME

• Refill rates
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2017 through 2019 to allow integration into practice of standardized prescribing guidelines and pain management education

In 2016, Minnesota state legislature called for opioid reform for no more than 200 OME for any outpatient surgery in opioid naïve patients

Divided groups in level 0, level 1, level 2 (see next slide)
Assessed mean for all prescriptions, particularly OME >40, >80, and >200

Starr MR, Patel SV, Bartley GB, Bothun ED. Impact of Standardized Prescribing Guidelines on Postoperative Opioid Prescriptions after Ophthalmic Surgery. Ophthalmology. 2020;127(11):1454-1459.
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A total of 5349 outpatient ophthalmic surgeries were performed
197 (3.7%) opioid prescriptions for post-op pain

3% were prescribed opioids compared to 4.5% prior to intervention period  decreased total amount of opioid prescriptions

Mean OME prescribed decreased

Number for more than 80 OME decreased from 2.1% to 0.1%

Based on standardized guidelines, 89.6% preintervention opioid Rx’s would not have adhered versus 48.1% postintervention

Proportion of refills did not differ before and after intervention, with mean OME decreasing from 125 OME to 75 post intervention
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OF NOTE:
Significant reductions found in number of prescriptions of more than 200/80/40 groups in penetrating keratoplasty, endothelial keratoplasty, and excimer laser keratorefractive surgeries with no increase in the number of refills

CONCLUSIONS:
Overall rate of postop opioid prescriptions was about 3% for the ophthalmology department
Likely over-prescribing of opioids by ophthalmology departments

Creating standardized guidelines for ophthalmic surgery would be of benefit, and dissemination through education through the department is key
- Revealed variations in practice among surgeons performing the same surgery in the same department

Side note that lack of adherence to no more than 80 OME mostly among new trainees (happened pre-intervention), suggesting emphasis on education and that having hard stops in the system in the electronic system could further support goals

LIMITATIONS of this study include that no pain scores were assessed, however, there were no further requests for refills suggesting that pain was adequately controlled for patients
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Ultimately, sheer volume of surgeries performed worldwide mean there are large numbers of patients who receive and fill opioid prescriptions, risking potential misuse, abuse, and diversion

We do play a role and have the ability to affect lives beyond that of our patient

Source: Davidson RS, Donaldson K, Jeffries M, et al. Persistent Opioid Use in Cataract Surgery Pain Management and the Role of Non-Opioid Alternatives. J Cataract Refract Surg. 2021.




Results: Pain Scores by Group for Postoperative Days 1–4

Day 0 Day 1 Day 2 Day 3 Day 4
Codeine 1.03 ± 1.26 1.61 ± 1.67 2.84 ± 2.03 1.69 ± 1.83 0.42 ± 0.66
Oxycodone 1.17 ± 1.32 2.09 ± 1.71 3.58 ± 2.29 1.88 ± 1.90 0.72 ± 1.20
P-value 0.436 0.051 0.017 0.475 0.034
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Our own study comparing a schedule II and schedule III opioid for PRK
200 patients randomized to receive either codeine 30 mg/acetaminophen 325 mg or oxycodone 5mg/acetaminophen 325 mg every 4 hours for 4 days following PRK
MME equivalents were less for Codeine at 4.5 MME per dose and Oxycodone at 7.4 MME per dose with a possible max of 27 MME and 45 per day 

Low scores overall, in addition, not everyone used their oral pain medication which begs the question, would they have needed it if it WERE NOT GIVEN?

2-sided t-test

The oxycodone/acetaminophen group consumed more tablets than the codeine/acetaminophen group for each POD 1–4 and overall (Figure 2A). Two-sided t-test and RM ANOVA showed a significant difference in tablet consumption between groups on POD 2, P=0.043 and P=0.019, respectively. 




Conclusions

• Pre-operative counseling
• Pain control should be 

individualized
• Use your prescription 

monitoring program 
information

• Frequent artificial tear use
• Topical and systemic 

alternatives

• Establish and follow a clear 
escalation plan

Pain is not the only factor to a successful surgery and happy postoperative patient!
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Just as our measurements and plan for refractive surgery is individualized, so should our approaches to surgical pain in the sense that opioids should only be used when necessary

Importance of preoperative counseling for patients, particularly what to expect and for how long
Proven through studies particularly targeting acute post-surgical pain and opioid counseling - upper extremity/hand surgery RTCs in 2017 and 2020

Finally, there is increasing evidence that thorough preoperative counseling regarding pain and opioid use, in particular, can lead to decreased opioid consumption,40 decreased pain perception,27 or both.28 Although a standardized script for preoperative counseling was not created at the initiation of this study, we acknowledge that this could be more standardized and a possible new facet to study postoperative refractive surgery pain. 

Treatment regimen:
BCL
Corneal cooling (cold BSS, refrigerating Refresh)
Frequent artificial tears!
Topical NSAIDs
Oral acetaminophen or ibuprofen (scheduled  very low risk of serious adverse effects/events)
Stronger NSAIDs (ER diclofenac)
Gabapentanoids (gabapentin, pregabalin)

Escalation plan – only giving opioids or prescribing at the time of necessity, and when doing so, limiting the number of pills given to not surpass 5 days of treatment following surgery (per Medicare Part D Prescriber Data)
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https://www.pbm.va.gov/PBM/AcademicDetailingService/Documents/Academic_Detailing_Educational_Material_Catalog/Pain_Provider_AcutePainProviderEducationalGuide_IB10998.pdf#
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https://www.pbm.va.gov/PBM/AcademicDetailingService/Documents/Academic_Detailing_Educational_Material_Catalog/Pain_Provider_AcutePainProviderEducationalGuide_IB10998.pdf#
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Additional Slides

• Results: Number of subjects that consumed pain tablets by 
treatment group
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Potential questions:



Results: Number of subjects that consumed pain tablets by 
treatment group

Tablet Consumption
Codeine/

Acetaminophen Group
# of group (%)

Oxycodone/
Acetaminophen Group

# of group (%)

Day 0 76 (78.3%) 78 (78%)

Day 1 83 (85.6%) 85 (85%)

Day 2 87 (89.7%) 88 (88%)

Day 3 61 (62.9%) 65 (65%)

Day 4 37 (38.1%) 36 (36%)
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The number of subjects requiring pain medication was similar in both groups


	Arguments Against Opioid Therapy Following Refractive Surgery
	Financial Disclosures
	DHA �Disclaimer
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Results: Pain Scores by Group for Postoperative Days 1–4
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	References
	Additional Slides
	Results: Number of subjects that consumed pain tablets by treatment group

