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Presentation Notes
The pain response response is unique to the individual and is influenced by physical and psychological factors.Pain is Unique to Each Person and the per	Genetics: Genetic influence: Pain signals to/from the brain Amount and speed of hormone and neurotransmitter release Response to analgesia Susceptibility to chronic pain    conditionsPain is unique because our genetics are unique. Because of a genetic mutation, local and general anesthetics are not as effective for redheaded people- require 20% more general anesthesia than people with dark or blonde hair coloring. Clinically significant amount. Study by the ADA showed that they tend to have more anxiety about dental procedures due to bad experiences with being “resistant to anesthetics”. Current mantra: “treat the patient not the pain” Cannot have a set treatment plan for everyone.  Holistic approach Pain perception, or nociception (from the Latin word for "hurt"), is the process by which a painful stimulus is relayed from the site of stimulation to the central nervous system. There are several steps in the nociception process:Contact with stimulus -- Stimuli can be mechanical (pressure, punctures and cuts) or chemical (burns).Reception -- A nerve ending senses the stimulus.Transmission -- A nerve sends the signal to the central nervous system. The relay of information usually involves several neurons within the central nervous system.Pain center reception -- The brain receives the information for further processing and action.Nociception uses different neural pathways than normal perception (like light touch, pressure and temperature). With nonpainful stimulation, the first group of neurons to fire are normal somatic receptors. When something causes pain, nociceptors go into action first.Like normal sensory neurons, nociceptor neurons travel in peripheral sensory nerves. Their cell bodies lie in the dorsal root ganglia of peripheral nerves just inside the spine. As we mentioned, nociceptors sense pain through free nerve endings rather than specialized endings such as those in neurons that sense touch or pressure. However, while normal sensory neurons are myelinated (insulated) and conduct quickly, nociceptor neurons are lightly or non-myelinated and slower. We can divide nociceptors into three classes:A δ mechanosensitive receptors -- lightly myelinated, faster conducting neurons that respond to mechanical stimuli (pressure, touch)A δ mechanothermal receptors -- lightly myelinated, faster conducting neurons that respond to mechanical stimuli (pressure, touch) and to heatPolymodal nociceptors (C fibers) -- unmyelinated, slowly conducting neurons that respond to a variety of stimuli.�



Presenter
Presentation Notes
The pain response response is unique to the individual and is influenced by physical and psychological factors.Pain is Unique to Each Person and the per	Genetics: Genetic influence: Pain signals to/from the brain Amount and speed of hormone and neurotransmitter release Response to analgesia Susceptibility to chronic pain    conditionsPain is unique because our genetics are unique. Because of a genetic mutation, local and general anesthetics are not as effective for redheaded people- require 20% more general anesthesia than people with dark or blonde hair coloring. Clinically significant amount. Study by the ADA showed that they tend to have more anxiety about dental procedures due to bad experiences with being “resistant to anesthetics”. Current mantra: “treat the patient not the pain” Cannot have a set treatment plan for everyone.  Holistic approach Age: Older people have lower pain thresholds due to aging changes in the brain.Gender: Research suggests women have a higher pain sensitivity which might be caused by genetic and hormonal causes . Psychosocial factors=tough guy?Fatigue : Pain thresholds are lower with lack of sleep. Memory: Previous experiences with pain influence neural responses to new pain (memory comes from the limbic system)



Presenter
Presentation Notes
Acute pain is caused by an injury to the body. It warns of potential damage that requires action by the brain, and it can develop slowly or quickly. It can last for a few minutes to six months and goes away when the injury heals.Acute Pain: Acute pain is generally a result of a specific injury/event with a specific onset. The cause of the pain is usually obvious upon examination (corneal abrasions, ulcers, etc.).The pain is easy for patients to localizeThe pain subsides when the condition resolves.It can be a recurrent problem with episodes being interspersed with pain-free periods (migraines, recurrent corneal erosions, etc.).Acute pain should not be ignored or minimized. 
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Pain that persists more than 3-6 months but can last yearsPer www.painmed.org/patientcenter/facts-on-paint#incedence: Chronic pain affects 100 million Americans- more than diabetes, coronary heart disease, stroke, and cancer combined. It may not have well defined onset The cause of the pain may not be obvious upon examination.Can be a result of a known medical condition, inflammation, medical treatment, neuropathic pain, etc. Traditional analgesics are less effective and may require higher dosages.Although improvement may be possible, a cure may be unlikely.Neuropathic PainA form of chronic pain associated with nerve damage and an error on central sensitizationDysesthesia: Abnormal Sensations (tingling, burning, pins and needles)Allodynia: Pain associated with non-painful stimuliEx: Diabetic neuropathy, Herpes Zoster, corneal neuropathy, amputation/enucleation





Managing Ocular Pain

Manage Manage the PAIN in addition to the pathology

Treat Treat the pathology

Diagnose Diagnose the pathology causing the pain 

Presenter
Presentation Notes
Diagnosing the Pain: you are all experienced clinicians-I don’t need to tell you how important the history is in determining the cause of pain:Key Hx questions for the patient in pain: ▪ When did this start? ▪ How often are you feeling the pain? Constant? Intermittent? ▪ Have you had it in the past? ▪ Does anything make it better/worse? ▪ Can you associate the pain with any particular action or time of day?Managing the Pain: ▪ It is important to put the pain on a scale. ▪ It gives you a starting point ▪ On a scale of 1 to 5—5 being the worst pain you have experienced—how would you rate the level of the pain? ▪ It lets you know how you are progressing through treatment. ▪ Instead of 1-5 scale, some might use the Wong-Baker Classification scale ▪ Regardless of the scale you use, remember that pain is subjective. 
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Typically acute pain-which by definition usually has a clearly identifiable cause and typically resolves within days.▪ The cornea is one of the most sensitive organs in the body. It reportedly has 300-600 more receptors per unit area than the skin. I think we can all agree that given the corneal innervation, we commonly think of corneal related problems as the most common source of pain. Also keep in mind the secondary anterior uveitis that may develop in these patients as a second source of discomfort and inflammation. ▪ The sensory nerves in and around the eye are mainly supplied by the trigeminal nerve and its branches. Ocular Pain: Common Sources • Cornea (Trigeminal, CN V)�• S/P foreign body removal�• S/P refractive surgery procedures • UV keratitis • CL related issues • Over wear • H2O2�• Phylectenulosis Infiltrative/ulcerative keratitis Thermal keratitis REE Thygeson’s SPK • SLK Anterior uveitis pain Post surgical pain Trauma related pain Sudden IOP elevation Periorbital pain • Sinus • Blunt trauma Optic Neuritis 





Presenter
Presentation Notes
Oral drugs are metabolized by either the liver or the kidney, so proper dosing depends on proper function.
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Presentation Notes
Blocks acetylcholine receptors are located on the iris sphincter muscle and the ciliary body) 
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Presentation Notes
Homatropine 2% no longer availableScopolamine .25%  no longer available 



Drug/Brand Rec. Dosage Duration Approved Ages Notes

Cyclopentolate  
0.5%,1%,2%
Cyclogyl
solution

1 gtt., repeat after 5-
10 minutes

Approx. 24 hours Approved to infants 
(ONE drop) and 
punctal occlusion-
watch for 30 minutes 
for adverse systemic 
effects

“in-office use” until 
patient can pick-up Rx

Preg. C

Homatropine 5%
Isopto Homatropine
solution

BID to TID dosing, 
Consider 2 gtts in 
office  

1-3 days “safety in children not 
established” but 
definitely 
>3 months (caution)

Beers Criteria: Use 
caution or avoid use as 
potentially 
inappropriate in older 
adults.

Preg. C

Atropine 1% 
Isopto Atropine
solution, ointment

BID to TID typical for 
healthy adults

7-10 days >3 months (caution) Beers Criteria: same as 
above.
Preg. C

Presenter
Presentation Notes
American Geriatrics Society 2015 Beers Criteria Update Expert Panel : American Geriatrics Society 2015 Updated Beers Criteria for Potentially Inappropriate Medication Use in Older Adults. J Am Geriatr Soc 2015; 63(11):2227-2246.





increased 
risk
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Presentation Notes
Neurogenic symptoms induced by cycloplegic toxicity includes confusion, vivid visual hallucinations, restlessness, muscular incoordination, acute psychotic reactions, restlessness, excitement, euphoria, disorientation, stupor, coma and respiratory depression.12-15 But, these are rare, anecdotal reports. Exposure to cycloplegics should be taken into account in the differential diagnosis of acute confusional syndromes, and patients should be made aware of the rare possibility of these occurrences.
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Remember that using these agents for pain relief is off-labelNSAIDs are FDA-approved for the reduction of pain following refractive surgery. Patients treated postoperatively with NSAIDs reported significantly greater pain relief, less pain intensity, fewer symptoms of ocular discomfort and less sleep discomfort than those who were not treated with NSAIDs postoperatively.7 Also, many doctors have found it beneficial to use topically applied NSAIDs in reducing pain after a corneal abrasion, but effectiveness seems to be greater if the drugs are administered preoperatively. In fact, studies have shown that this approach in refractive surgery has the potential to more effectively inhibit pain.6 �Postoperative pain has been a significant complication of photorefractive keratectomy (PRK), and using bandage contact lenses, cycloplegia and oral narcotics alone yielded limited success. Much of this pain and discomfort is modulated once the cornea re-epithelializes. Indeed, hyperesthesia may occur following excimer laser ablation.8 The immediate postoperative use of 0.1% diclofenac in combination with topical fluorometholone 0.1% and a bandage contact lens significantly reduced pain, discomfort and photophobia following PRK in several studies.9,10 �These studies also showed that diclofenac did not interfere with wound healing. One study reported that diclofenac significantly decreases corneal sensitivity in the human eye.11 While the mechanism by which this NSAID decreases corneal sensitivity isn’t known, this finding explains the pain relief patients experience after receiving this drug. Limited-dose administration in a compromised cornea is recommended. NSAIDs should be administered three to four times a day while the patient experiences pain, usually two to three days postoperatively. They should be avoided in patients with severe dry eye, as most of the reported cases of corneal complications with NSAID use occurred in patients whose tear production was insufficient (and who were concurrently using topical steroids).12 �What are some other surgical uses of NSAIDs that have proved appropriate? Instillation of NSAIDs for three days prior to and one day following cataract surgery can prevent ocular pain and discomfort in the first 24 hours after surgery.13 More importantly, NSAID use has been shown to significantly lessen the risk and severity of cystoid macular edema, which can occur after cataract surgery.14-16 �Many surgeons now use them routinely for three to four weeks postoperatively to reduce the chance of CME.While steroids offer an effective treatment for CME, NSAIDs are not associated with pressure spikes or other ocular side-effects. While significant corneal abrasions that are not associated with contact lens use generally resolve spontaneously without complications, they may cause debilitating pain during the first 24 to 48 hours after the injury. And, this pain is what drives the patient to present for treatment. Several studies have been undertaken to evaluate the role of NSAIDs in the management of corneal abrasions not due to infections, contact lens trauma or foreign body removal. Patients receiving a topical NSAID required significantly fewer additional oral analgesics and resumed normal activities sooner.17,18 In patients with acute corneal abrasions, ophthalmic NSAIDs reduce pain without a delay in healing; NSAID use can make the difference for those individuals unable to miss work because of ocular discomfort.19 ��



STEROIDS

NSAIDS
COX-2

Presenter
Presentation Notes
 COX: an enzyme responsible for the production of inflammatory mediators (prostaglandins). 



Drug/Brand Name Indication Dosage Notes

Acular LS 
(ketorolac .4%)
solution

For pain, burning or stinging 
following refractive surgery

Q.I.D.

• Generic available
• > 3 years 
• Preg C

Acuvail 
(ketorolac .45%)
solution

For the treatment of pain and 
inflammation following cataract 
surgery

B.I.D.

• Lower pH=less stinging
• Unit dose, PF formula $$
• No approval for kids
• Preg C

Voltaren
(diclofenac sodium .1%)
solution

ocular inflammation, post-
cataract extraction, for pain and 
photophobia after corneal 
refractive surgery

Q.I.D.
• Generic is available
• No approval for kids
• Preg C

Presenter
Presentation Notes
Regular Acular .5% is approved for seasonal allergic conjunctivitis.



Drug/Brand Name Indication Dosage Notes
bromfenac .09%
solution

ocular inflammation and 
pain post-cataract 
extraction

Q.D. x 15 days
start 24 hours before 
procedure

• Only available 
generically (was 
Bromday when branded)

• Pediatric dosing unavail.
• Preg C

Ilevro
nepfanac 0.3%
suspension

same Q.D. x 15 days • >10 years old
• Preg C, avoid 3rd

Trimester

Nevanac
nepfanac 0.1%
suspension

same T.I.D.x15 days
Start 24 hours before the 
procedure

• The first prodrug in its 
class.

• >10 years
• Preg C, avoid 3rd

Trimester

Prolensa
bromfenac 0.07% 
solution

same Q.D.x 15 days
Start 24 hours before the 
procedure

• Higher pH reported to 
increase corneal 
penetration

• Pediatric dosing unavail.
• Preg C

Presenter
Presentation Notes
Newer NSAIDS offer better tolerance and penetration which translates to less frequent dosing Nevanac (nepafanac 0.1%), TID A prodrug: nepafenac at initial instillation to the corneal surface then converted enzymatically to COX-inhibitor amfenac as it penetrates the intraocular tissues. SIG: TIDReaches higher intraocular concentrations when nepfanac hydrolyzes into amfenac in the anterior chamber of the eye***this is a prodrug. Once the drug gets in the body it becomes a more potent form of the drug through a series of enzymatic reactions Agents with QD dosing: Ilevro (nepafanac 0.3%) Bromday (Bromfenac 0.09%) Original formula known as Xibrom Prolensa (Bromfenac 0.07%) 



burn 
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Avoid in patients with RA or DM-WHY????
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Remind them to see inflammatory cascade!
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Loteprednol etabonate (Alrex 0.2% & Lotemax 0.5%) 



Brand/Drug Name Indications Notes

Alrex
(loteprednol etabonate 0.2%)
suspension

Allergic conjunctivitis “soft steroid”

Flarex
(fluorometholone acetate 0.1%)
suspension

Ocular inflammation 
Generic is available

FML 
(fluorometholone alcohol 0.1%)
suspension, ointment

Ocular inflammation
Generic is available
Approved > 2 years of age

Lotemax
(loteprednol etabonate 0.5%)

suspension, ointment, gel

Ocular Inflammation

Post-op inflammation

“soft steroid”: good 0ption if there is hx of 
steroid responder.
Ung. Is PF.
Approved >2 years

Pred Mild 
(prednisolone acetate 0.12%)
suspension

Ocular inflammation Generic is available
Approved > 2 years of age





Brand/Drug Name Indications Rec. Dosage Notes
Durezol 
difluprednate 0.05%
emulsion

Endogenous anterior 
uveitis
Post-op inflammation

QID starting 24 hrs. after 
surgery x 2 wks then BID 
then taper
For other types of 
inflammation, dosage 
varies

Preserved 
with sorbic acid, gentler 
on the ocular surface
Safety not estab. In kids
Preg. C

Maxidex 
dexamethasone .1%
suspension

Ocular inflammation Varies based on amount 
of inflammation

Generic is available
Preg. C

Pred Forte 
prednisolone acetate 1%
suspension

Ocular inflammation Varies based on amount
of inflammation

Generic is available but 
possibly not as effective
Approved > 2 years
Preg. C

Presenter
Presentation Notes
Durezol: First steroid to receive FDA approval for the treatment of post-op pain
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Kala is focused on developing innovative nanoparticle-based treatments for ocular diseases affecting both front and back of the eye. Kala leverages its proprietary mucus-penetrating particle (MPP) technology to enhance topical delivery into ocular tissues.Our proprietary nanoparticle-based Mucus Penetrating Particles, or MPPs, are selectively-sized nanoparticles and have proprietary coatings. We believe that these two key attributes enable even distribution of drug particles on mucosal surfaces and significantly increase drug delivery to target tissues by enhancing mobility of drug particles through mucus and preventing drug particles from becoming trapped and eliminated by mucus.We have applied the MPP technology to create nanosuspensions of loteprednol etabonate, or LE, a corticosteroid designed for ocular applications, resulting in two product candidates:INVELTYS™ (KPI-121 1.0%) for the treatment of inflammation and pain following ocular surgery.  INVELTYS is our topical twice-a-day product candidate for patients with inflammation and pain following cataract surgery, which is the most common type of ocular surgery in the United States.





Therapeutic Management of Eye Pain
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There are two main classes of drugs for use in pain management: non-narctotic agents and narcotic agents. Of the Non-narcotic agents, we have analgesics, NSAIDs and Cox-2 inhibitors. • Narcotic agents are classified as scheduled II to V. The lower the number of the scheduled agent, the more addictive it is. Acetaminophen (Tylenol, McNeil Consumer Healthcare), which is a non-opioid analgesic, helps with pain and fever, but does not exhibit anti-inflammatory properties. The exact mechanism of action is not completely understood, but is thought to work centrally when reducing pain.14Oral NSAIDs and aspirin, on the other hand, work on the peripheral nervous system by inhibiting cyclooxygenase (COX) at the site of injury. Opioids act on the central nervous system by blocking incoming nociceptive signals to the brain, thus reducing pain sensitivity. It is worth noting that opioids do not have anti-inflammatory properties. 



Drug Name Rec. Dosage Contraindications** Notes
Acetaminophen
Available 325 mg, 500 mg (extra 
strength)

650-975mg every 4 hours, max 
4000 mg 

Contraindicated in liver disease, 
alcoholism and acetaminophen 
hypersensitivity 

• No platelet or anti-
inflammatory effect

• Leading cause of acute liver 
failure in the US 

• OK during pregnancy
• Preg B

Aspirin 
(Acetylsalicytic Acid)
Available in 81 and 325 mg tabs

650 to 975 mg every 4-6  hours Contraindicated in ASA allergy, 
bleeding ulcers, bleeding 
disorders, people who drink 
more that 3 alcoholic beverages 
a day or hepatic or renal failure

• Has anti-clotting properties
• No official Preg Category!
• Considered D 
• Don’t use in kids with fever, 

flu-like symptoms (Reye’s)

Ibuprofen
Available in 100 mg (childrens) 
and 200 mg tab

200-400 mg. every 6 hrs,
Max 2400 mg

Avoid with kidney disease or 
impaired kidney function

• Fast onset and elimination
• >6 mos. 
• Cat C until 29 wks , after 30 

wks. should not use

Naproxen sodium 
Available 220 mg

220 mg q 8-12 hr
2 pills as loading dose
No more than 3 pills/24 hrs.

ASA or NSAID
Hx. of coronary artery bypass 
graft surgery

• Slower onset but greater 
duration

• > 2 years
• Cat C until 29 wks , after 30 

wks. should not use

Presenter
Presentation Notes
ASA: Non-selectively and irreversibly inhibits COX, reduces prostaglandin and thromboxane A2 synthesis, producing analgesic, anti-inflammatory and antipyretic effects along with reducing platelet aggregation. Better at inflammation, not as effective at pain relief.Naproxin: Aleve, Anaprox and genericsREMEMBER TO ADD DOSAGES FOR Ibuprofen when used for pain versus inflammation (see Whitleys slide) confirm accuracyACETAMINOPHEN: max dose listed at 4000 and 3250-which is it?????





Acetaminophen + Ibuprofen = synergistic effect = good 

Presenter
Presentation Notes
These OTC options are solid choices for basic pain management. The synergistic effect of centrally-acting acetaminophen and peripherally-acting ibuprofen provides excellent pain management. One study indicated that combined ibuprofen and acetaminophen worked more effectively than the concurrent use of an opioid and acetaminophen for pain relief following dental operations.15 The study also showed that the ibuprofen and acetaminophen combination was safer than any analgesic combinations that included opioids.HTN: all NSAIDS except aspirin tent to boost bp. The effect is strongest in those who have htn already but can happen in normals. APAP in high dosages can also have effect.
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Drug/Name Rec. Dosage Notes

Diclofenac Potassium (Cataflam)
Available: 50 mg tab

100 mg loading dose then follow with 
50 mg BID – TID
Max dose: 200 mg

BBW: risk of fatal cardiovascular 
thrombotic events (MI and stroke) and 
serious potentially fatal GI adverse 
events

Diclofenac 
(Voltaren-DC in U.S.)
Available: 25, 50,75 and ER 100 mg

150 mg/day Generic only
BBW: same as above

Ketoprofen
(Orudis)
50 and 75 mg capsule and ER 200 mg

50 mg q 6-8 hr
Maximum dosage 300 mg/day

BBW: same as above

Ketorolac 
(Toradol)
Tab and Injection

10 mg QID
Max dose: 40 mg/day
5 days ONLY

BBW: Tx of mod to severe pain 
“needing opiate level analgesia”, NOT 
for acute pain (renal)

Indomethacin 
25, 50, 75 mg capsules

200 mg/day
Scleritis: 25-50 mg TID

USED in eyecare for treatment of 
scleritis
BBW same as above

Naproxen (Naprosyn)
250 mg tab

500 mg initial, then 250 m.g. q6-8h 
1250 mg/day acute
1000 mg/day maint

BBW same as above

Presenter
Presentation Notes
We have found ketoprofen is especially useful in cases where significant ocular inflammation exists, such as trauma-induced anterior uveitis. Studies have shown that ketoprofen is superior to OTC ibuprofen for pain manAgement, so it is an effective alternative to narcotic analgesics.16Mild to moderate pain
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Presentation Notes
Also known as “opioids,” the term “narcotic” comes from the Greek word for “stupor” and originally referred to a variety of substances that dulled the senses and relieved pain. Though some people still refer to all drugs as “narcotics,” Examples include the illicit drug heroin and pharmaceutical drugs like OxyContin®, Vicodin®, codeine, morphine, fentanyl and methadone.
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dependence-Long after the physical need for the drug has passed, the addict may continue to think and talk about using drugs and feel overwhelmed coping with daily activities. Relapse is common if there are not changes to the physical environment or the behavioral motivators that prompted the abuse in the first place. These effects contribute to the drugs’ abuse-physical and psychological dependence
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Morphine is the gold standard against which all other opioids are compared





Ingredient/Name Formulations Recom. Dosage Notes

Acetaminophen; Codeine
Tylenol#3/#4
Schedule III

300 mg; 30 mg Tablets (Tylenol #3)
300 mg 60 mg Tablets (Tylenol #4)

15-60 mg codeine q4-6H
Max dose of codeine: 
360 mg/day

T#3 > 7 years
T#4 > 13 years
Preg C

Aspirin/Codeine
Empirin
Schedule III

30mg codeine/325mg aspirin
60mg codeine/325mg aspirin

1-2 tablets q4-6 hours
Max dose of codeine: 
360mg/day

Be aware of the 
contraindications and 
precautions related to aspirin 
and codeine
Preg D (ASA)





Ingredient/Name Formulations Rec. Dosage Notes
Acetaminophen;
Hydrocodone
(Vicodin)
Schedule II

300 mg; 5 mg Tablets (Vicodin)
300 mg; 7.5 mg Tablets (Vicodin ES)
300 mg; 10 mg Tablets (Vicodin HP) 

1 tab q4-6h prn

Max Dose Hydrocodone 
for adult: 60 mg/day

Max Dose APAP: 1 
gram/4 h and 3g/day 
APAP total

• Be aware of the 
contraindications and 
precautions of each drug 
component (applies to 
all)

• >16 years 

Acetaminophen;
Hydrocodone
(Lortab, Norco)
Schedule II

Tab: 325mg/5mg, 325/7.5mg, 325/10mg 
(Norco)
Sol: 300/10mg per 15 mg (Lortab)

2.5-10 mg q 4-6H > 2 years

Ibuprofen/ Hydrocodone 
(Vicoprofen)
Schedule II 

200 mg Ibuprofen/7.5 mg hydrocodone 1 tablet q4-6 hours
Max Dose: 5 tabs. >16 years 

Presenter
Presentation Notes
Again, we like taking advantage of the centrally-acting opioid analgesic hydrocodone and the peripherally- acting ibuprofen. �
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First it binds to the μ-opioid receptor�• Second it inhibits reuptake of serotonin and norepinephrine



Name/Ingredient Formulations Rec. Dose Notes
Tramadol 
(Ultram)
Schedule IV

50, 100, 200, 300  mg 
tablets

50-100 mg q4-6h
Max dose: 400mg/day

• Potency is similar to 
Tylenol #3 with less 
potential for addiction. 

• Common side-effects: 
dizziness, nausea, 
constipation

• Preg C
Acetaminophen;
Tramadol HCL
(Ultracet)
Schedule IV

325 mg; 37.5 mg Tablets 2 tabs q4h up to 5 days
Max dose: 400 mg/day

Be aware of the 
contraindications and 
precautions of each drug 
component
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