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Case Herpes Simplex Virus (HSV) Keratitis: Clinical

Features
* 20 year old male presents with a red
painful eye
« Started that morning when he woke
up
* reports a watery discharge, no
itching, and is not a contact lens

¢ Characterized by primary outbreak and subsequent
reactivation

* Most clinical ocular infections are i
oceurs in fewer than 5% of primary infections

* After primary infection, the virus becomes latent in the
trigeminal ganglion or cornea

of virus r ivation; ocular it

wearer
« SLE:
* See attached image with NaFl stain * Stress, UV radiation, and hormonal changes can reactivate the
virus
* Lesions are common in the immunocompromised (i.e. recent
organ transplant or HIV patients) &
i

Dendritic Ulcers ‘

Herpes Simplex Virus Keratitis

* Epithelial Keratitis:
* Symptoms:
 Ocular irritation, redness, photophobia, watering, blurred vision

* Signs:
+ Swollen opaque epithelial cells arranged in a course punctate or stellate pattern
* Central desquamation results in a dendrite***
1.
2.
. ***Corneal sensation is reduced***
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HSV Geographic Ulcer
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eal-ulcer-caused-by-herpes-simplex-vrus nx-ké?
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Herpes Simplex Virus Keratitis Management

* Topical:
* Viroptic (trifluridine) q 2h until epi healed
then taper down for 10-14 days.
* Viroptic is toxic to the cornea.
* Zirgan (ganciclovir) available, use 5 times a
day until epi healed then 3 times for a week
(US only)

Anti-Viral Medication

Mechanism of Action Bioavailability Side Effects

Acyclovir Acyclovir interfereswith DNA  10-30% gets absorbed  Simplex: Overall very safe
synthesis inhibiting viral Short % life 400 mg5x/day  Nausea, vomiting,
replication *Metabolized in Zoster: headaches, dizziness,

kidneys 800 mg5x/day  confusion

Valacyclovir Acyclovir pro-drug 95% converted to Simplex: Same as acyclovir
Equivalent to acyclovir but acyclovir* 500 mg tid
better for pain management  Better bioavailability  Zoster:

and longer 1/2 life 1gtid

Famciclovir Inhibits DNA chain elongation  Superior to acyclovir®  Simplex: Same as acyclovir
It is metabolized to penciclovir 250 mgTID
whereit is active 10-20x as Zoster:
long as acyclovir 500 mg TID

11

10

12

3/14/2023

Pediatric HSV Keratitis

oL o Dt s 3 o
* 80% of children with herpes simplex keratitis develop scarring,
mostly in the central cornea
* results in the development of astigmatism
* 25% of children have more than 2 D of astigmatism, most of which is
irregular
« consider pediatric HSV when a patient has unilateral recurrent
disease in the anterior segment

First pass metabolism

Nasal Mucosa:
No first pass
metabolism

Gut
mucosa.
Subject to
first pass
metabolism

HSV Stromal Disease

* HSV Stromal disease is an immune-mediated disease

« Stromal involvement is rarely an initial ocular finding, accounting for fewer than
2% of initial presentations but for 20 — 60% of recurrent corneal disease

* Increased risk of scarring and high risk of poor visual prognosis

* Requires corticosteroids (HEDS: corticosteroid reduced risk of
progression by 68%
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How much to dose steroid?

« HEDS used QID of prednisolone phosphate

* Current Recommendations:
* Mod — severe (especially with neo): 1% Prednisolone or Lotemax QID to 6x/day
* Want the lowest dose needed to control the inflammation
* AAO EBM Treatment Guideline 2014

« Topical steroid for 10 weeks (this is based on HEDS results) with oral
antiviral

Pacife €
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Herpes Simplex Keratitis

* Prophylactic Treatment:
* Reduces the rate of recurrence of epithelial and stromal keratitis
by = 50%
* Acyclovir 400 mg BID
« Valtrex 500 mg QD
* Famvir 250 mg QD

« L-lysine 1 gram/day:

* Proven to “slow down” and retard the growth of the herpes
virus and inhibit viral replication

* Frequent debilitating recurrences, bilateral involvement, or
HSV infection in a monocular patient

15 16
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OmiginaL ConTRiBUTION

Topical Tetracaine Used for 24 Hours Is Safe
and Rated Highly Effective by Patients for the
Treatment of Pain Caused by Corneal
Abrasions: A Double-blind, Randomized
Clinical Trial

oy
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HSV Epithelial Keratitis

* Treatment Regimen:

« Oral Valtrex 500 mg 3x/day for 7-10 days
* Artificial tears

* L-Lysine 2 grams daily?
* Proven to “slow down” and retard the growth of the herpes
virus and inhibit viral replication
* Debride the ulcer?
« Prior to topical antiviral therapy debridement was treatment of choice
« Generally try to avoid use of sharp instruments and use of cotton swab and anesthetic

* RTC 1 day, 4 days, 7 days

Prophylaxis??

«Pitfalls to Prophylaxis:
* Reduction of recurrence does not persist once drug
stopped
* Resistance????

+ van Velzen, et. al,, (2013) demonstrated that long-term ACV prophylaxis predisposes to ACV-
refractory disease due to the emergence of corneal ACVR HSV-1.
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Pain Management: Oral Analgesics

« Conditions potentially requiring use of oral analgesics:
* Corneal ulcers
* Herpes simplex/zoster
* Post-surgical
* Trauma
* Thermal burns
* Periorbital infections (e.g. dacryocystitis/preseptal)

Oral Analgesics: Guidelines

* Moderate to severe pain is best treated with opioid analgesics
 Adjunctive treatments are very valuable in pain management:
* Mydriatic/cycloplegic useful for ocular pain
* Bandage CL or pressure patch

« Topical skin: Zostrix Cream (Capsaicin), EMLA Cream (lidocaine 2.5% and
prilocaine 2.5%)

Aspirin (ASA)

* Weak organic acid.
« Oldest non-opioid analgesic available today.

« Very good anti-inflammatory and antipyretic properties.
+ Adult Dosage: 325 — 650 mg every 4 hours
+ Do not exceed 4 grams/day
* Most Common use of ASA: Inhibit platelet aggregation in patients
with history of heart attacks and heart surgery.
+ Most common dosing is 81 mg/day

nhibit prostaglandin synthesis and the production of a
g on the stomach leading to increased gastric acid
secretion.
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Oral Analgesics: Guidelines

* Make the proper diagnosis first (ie. Don’t prescribe without knowing
what you are prescribing for!)

« Treat the underlying cause for the pain

* Non-prescription drugs should be first choice and tend to be low cost
« Treat patients with the simplest and safest means to alleve pain

20

Systemic NSAID’s

+ Very beneficial for treating systemic inflammation as well.

« All NSAID’s are ragidly absorbed from the Gl tract, highly bound in the
plasma, and capable of crossing the blood-brain barrier.

+ Produce no tolerance or dependence, increasing their safety profile.

* No definitive recommendation on treatment can be given.
* If one NSAID does not work — TRY ANOTHER.
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2019 Aspirin Recommendations

* American College of Cardiology:

* low-dose aspirin should not be routinely given as a preventive measure to
adults 70 years and older or to any adult who has an increased risk of
bleeding

« Just updated (2021): no longer recommended for patients 60 and older, and for patients
aged 40-59 it should be on a case to case basis.

24
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lbuprofen Naproxen Sodium
+ Mild to moderate pain, fevet - OTC: 220 mg (Aleve®)
* Adult analgesic dose: 200-400mg q4-6 hours *Rx: 550 mg tablets (AnaproxR and CrysanaIR)
* Maximum Dosage: 2400 mg/day for pain (approved for 3200 mg/day in arthritis . .
treatment) * For mild to moderate pain

* OTC: 200 mg tabs (US) 400 mg and 600 mg (Canada)

* Rx: 300, 400, 600, 800mg tabs
* Can prescribe 800 mg g8hrs

* Peak levels 1-2 hours

* Adult Dose:

* Rx: 550 initial dose, followed by 275 (half tablet) every 6-8 hours.
« Maximum Dose: 1375mg/day.

* Brand Names: Motrin, Advil, and Nuprin
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Indomethacin (Indocin) Cox-2 Inhibitors

— « It is approved for the management of the signs and symptoms of

osteoarthritis, rheumatoid arthritis, JRA (in patients >2), ankylosing
spondylitis and acute pain

* Rx Only: 25, 50 and 75mg capsules

* Mainly used as a short-term anti-inflammatory especially for
conditions that do not respond to less toxic NSAIDS. * Other agents Valdecoxib (Bextra) and Rofecoxib (Vioxx) were removed from the
* Indomethacin has a very high level of intolerance compared to other NSAID’s. market due to increased risk of heart attacks and strokes.
« Available: 50, 100, 200 and 400 mg capsules

« Osteoarthritis Dosage: 100 mg BID or 200 mg single dose daily

« E.g. Scleritis treatment 75 mg BID * RA: 100 to 200 mg BID daily
27 28
Contraindications to NSAIDs NSAIDS Black Box Warning
* Avoid in: .
* Pregnancy (especially the late trimesters) * BLACK BOX WARNING:
* Active Peptic Ulcer Disease .

+ Cross Sensitivity to ASA

* Previous Hypersensitivity to NSAIDs . ) ’
« Chronic Renal Insufficiency * Increase risk of serious Gl adverse effects such as bleeding, ulcer,

and perforation.
« At Risk Patients Include:

+ Use of ACE Inhibitors, diuretics and B-blockers
+ Higher doses of NSAIDs and chronic therapy extending beyond a week will be more likely to
increase

* Advanced Age
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NSAID-related ulcers

* COX-2 inhibitors such as celecoxib (Celebrex) are less likely to cause
ulcers than aspirin

* patients should be treated with concomitant proton pump inhibitors once
daily, which results in ulcer healing rates of approximately 80% at 8 weeks in
patients continuing to take NSAIDs

Pacific
i

Tty

31

Acetaminophen

* Typical Adult Dosage (FDA Based):
* 650 mg every 4 - 6 hours for Regular Strength (2 X 325)
+ Cannot take more than 10 caplets in 24 hours.
+ 1000 mg every 6 hours for Extra Strength (2 X 500)
 Cannot take more than 6 caplets in 24 hours.
* 1300 mg every 8 hours for Extended Release (2 X 650)
+ Cannot take more than 6 capsules in 24 hours.

- Daily dose of acetaminophen should ot exceed 3 grams!
* This has been recently changed from 4000 mg which can be done with doctor
approval.

« Should only be used for short term therapy

* Exhibits a ceiling effect, like NSAIDs and ASA.
33

Consider Combining APAP with NSAID’s for Mild to
Moderate Pain Relief

1:00 pm: Two 325mg Tylenol
3:00 pm: Two 200mg Ibuprofen
5:00 pm: Two 325mg Tylenol

7:00 pm: Two 200mg Ibuprofen

Alternated every 2 hours while awake
 Each medicationis q 4 hours.

35
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Acetaminophen

* Mechanism of Action is not well understood.
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* Possibly some CNS component
* Very weak inhibitor of prostaglandin synthesis

* Equal analgesic properties to ASA unless associated with inflammation, where it is less
effective.

Dangers of Acetaminophen

- Acetaminophen overdose is the leading cause of liver failure in the U.S.
* It sends 56,000 people to the emergency room annually and causes
approximately 400 deaths yearly.

* Acetaminophen is used in so many products, people are often unaware
that they are taking it, leading to more overdoses.
« Combined with agents to get wide range of symptom coverage.

. ines such as ~Tylenol PM
« Diuretics such as Pyrilamine maleate — Midol Complete
* Cough such as Di phan - Nyquil

Oral Analgesics: Guidelines

* Never exceed maximum recommended dosages:
* ASA: 4 grams/day

* Naproxen: 1250/day
* Naproxen sodium: 1375/day




Gabapentin (Neurontin®)

* Classified as an anticonvulsant drug
- Additionally, used in the treatment of patients with chronic pain
* Gabapentin, is not currently classified as a controlled substance in
most states, however, its abuse potential is still being investigated.
* Kentucky, Michigan, Tennessee, West Virginia ??, Virginia ??, and Ohio ??
have reclassified gabapentin as a Schedule V controlled substance.

Pacife &
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Opioids vs Ibuprofen + Acetaminophen

1000mg acetaminophen and 400 mg ibuprofen

m Fam
Physician. 2018;97(5):348

JAMA. 2017;318(17):1661-1667.

* no statistically significant or clinically important differences in pain reduction
at 2 hours among single-dose treatment with ibuprofen and acetaminophen
or with 3 different opioid and acetaminophen combination analgesics

39

Opioid Side Effects

* Nausea and Vomiting (more common in ambulatory pts.)

* Can be relieved by OTC docusate sodium (Colace).

Respiratory Depression
Most serious side effect of the opioids.

42
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Gabapentin (Neurontin®)

* Gabapentin has primarily been studied and found effective for the
treatment of postherpetic neuralgia and painful diabetic neuropathy;
evidence for efficacy in other types of neuropathic pain is limited

* Dosage:
* Day 1 single 300 mg dose
* Day 2 600 mg dose
* Day 3 900 mg dose
* Can be titered up all the way to 1800 mg/day Qv
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Opioids Side Effects

« Side Effects are very hard to predict because opioids can cause CNS
depression or stimulation.

Mood elevation (euphoria) and disorientation can occur in some

patients.

* Exacerbated if used in combination with alcohol, depression
medications such as tricyclic antidepressants, anticholinergics,
antihistamines, anti-seizure medications, or muscle relaxants, etc.

« Visual symptoms such as blurry vision, miosis, and diplopia can occur.

Patient Education
+ Avoid all depressants — especially using along with alcoholl

* Must educate all patients of risks of these symptoms and caution them
for driving or operating dangerous machines.

« Stomach upset can be helped by consuming the medication with food.

* Watch for signs of breathing difficulty or changes in blood pressure.
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Scheduled Medications — Most Opioids
I S T
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.
Very addictive medications that are Oxycodone = OxyContin, OxyFast
accepted for medicinal use Oxycodone + APAP = Percocet

Hydromorphone (Dilaudid)

Opioids: Codeine

Codeine Sulfate = Codeine Generic * Ceiling effect occurs.
I Meperidine (Demerol) . . . . . .
Hydrocodone + APAP = Lortab * Usually administered in combination with acetaminophen .

drocodone + Ibuprofen = i . . .
Hydrocodone +Ibuprofen= Generic * Tylenol 1 (222): codeine 8 mg, 300 mg acetaminophen and 15 mg caffeine (Canada)

* Tylenol 3 = Codeine 30 mg and Acetaminophen 300 mg

Significant abuse risk, but less potent than | Codeine + APAP = Tylenol 3 and Tylenol 4 « Dosage: 1-2 tablets every 4 hours.
" orl. May still contain narcotics.

* Tylenol 4 = Codeine 60 mg and Acetamenophin 300 mg
Relatively low abuse potential and limited  Tramadol * Dosage: 1tablet every 4 -6 hours
& * Also available as generic with 15, 30, or 60 mg of Codeine with 300 mg of Acet. or
elixer of 12 mg codeine + 120 mg Acet. per 5 mL.
« Elixer can be used in children for pain management if >3 years.

Very limited abuse potential. May be OTCin  Cough medicine with codeine
some states.
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Schedule Il Opioids: Hydrocodone Opioids: Hydrocodone
. _ * Used in combination with APAP and Ibuprofen.
* Lortab: Hydrocodone 5, 7.5, and 10 mg with APAP 325 mg

 Dosage: 1-2 tablet every 4-6 hours
« Milder Side Effects than Codeine: Less constipation and sedation. « Lortab Elixer: Hydrocodone 10 mg with APAP 300 / 15 mL
 Dosage: 3 tsp every 4-6 hours

« Clinically believed to cause more euphoria than codeine, but this is not

backed by clinical studies. * Generic:

+ Hydrocodone bitartrate 5, 7.5, 10 mg and acetaminophen 300 mg

+ Hydrocodone bitartrate 5, 7.5, 10 mg and acetaminophen 325 mg
+ Generic Elixer:

+ Hydrocodone bitartrate 7.5, 10 mg and acetaminophen 325 mg per 15 mL
* Generic:

« Hydrocodone bitartrate 5, 7.5, 10 mg and ibuprofen 200 mg

46 47

Schedule Il Opioids: Oxycodone Opioids: Oxycodone

. _ * Available in combination with APAP (combinations with ASA or Ibuprofen

« As potent as parenteral morphine when given orally. discontinued in US).
* Dosage: 1 tablet every 4-6 hours
+ Endocet tablets:
« Lower level of side effects in comparison to morphine, but high level of * 25,5, 7.5 or 10 mg Oxycodone with 325 mg Acetaminophen
euphoria produced, thus higher level of abuse risk. * Nalocet:
+ Oxycodone hydrochloride 2.5 mg and acetaminophen 300 mg
* Percocet Tablets
+ 25,5, 7.5 or 10 mg Oxycodone with 325 mg Acetaminophen
* Prolate:
5, 7.5 or 10 mg Oxycodone with 300 mg Acetaminophen
* Generic:
+ 25,5, 7.5 or 10 mg Oxycodone with 325 mg Acetaminophen
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Schedule IV: Tramadol

« Central acting narcotic
* Synthetic analogue of codeine.
* Binds to mu receptors and inhibits norepinephrine and serotonin reuptake.
* Potential for abuse is very low, but has occurred.
* Generic: 50 mg, 100 mg
* Dosage: 50— 100 mg g4 — 6 hours.
* Analgesia occurs after 1 hour.
* Maximum dose: 400 mg/day

Pacific
SRy

Tramadol + APAP

* Generic: Combination of:
* 325 mg of APAP
* 37.5 mg of Tramadol

* Dosage: 2 tablets every 4 — 6 hours

* Max: 8 tablets daily

Differentiating Orbital vs. Preseptal
e Jomsma  emeseera |

Visual Acuity Decreased Normal

Proptosis Marked Absent

Chemosis and Hyperemia Marked Rare/Mild

Pupils RAPD Normal

Pain and Motility Restricted and Painful Normal

1oP Normal

Temperature 102 - 104 Normal/mild elevation
HA and Assoc. Symptoms Common Absent

Treatment: Orals for Preseptal, Often IV for Orbital e
i
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Tramadol Extended Release

* ConZip:
* Available dosages of 100, 200, and 300 mg extended.
* Begin taking 100 mg daily X 5 days
* Increase by 100 mg if relief not met to 200 mg X 5 days.
* 300 mg maximum daily.

* Generic: 100 mg, 200 mg, 300 mg
* Does not work on all patients — some need heavy doses every 4-6 hours.

* More for chronic pain control.

51

Preseptal Cellulitis

® Infection and inflammation located anterior
to the orbital septum and limited to the
superficial periorbital tissues and eyelids.

® Usually follows sinus infection or internal
hordeolum (possibly trauma)

® Eyelid swelling, redness, ptosis, pain and
low grade fever.

CGopyright £y eria
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Preseptal Cellulitis

° Tx:
e Clavulin (Augmentin) 500 mg TID or 875 mg
BID for 5-7 days
* Keflex 500 mg QID 5-7 days
o or if moderate to severe IV Fortaz (ceftazidime)
1-2 g q8h.
® |f MRSA possible, consider Bactrim/Septra
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Antibiotic Resistance

* Microorganism that was originally in the spectrum of activity is no longer
susceptible to the drug.

* Producing an enzyme capable of destroying or inactivating the antibiotic.

* Altering the target site receptor for the antibiotic so as to reduce or block its
binding.

* Preventing the entry of the antibiotic into the bacterial cell or actively
transporting the antibiotic out.

&
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Avoiding Resistance

* Bacterial resistance is a natural result of mutation.

 Avoid prescribing for non-bacterial infections.
* Avoid sublethal doses (attack to kill all).
* Avoid intermittent use.

* Always complete the full dosage for an appropriate length of time.
* NEVER TAPER AN ANTIBIOTIC below recommended dosing schedule!

58

MRSA
-is associated with severe, invasive disease in hospitalized
patients

- Community-associated methicillin-resistant S. aureus (CA-MRSA|
most often associated with skin and soft tissue infections in young,
healthy individuals with no recent healthcare exposure

.
o
:

firrier
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Evolution of Bacterial Resistance

* https://www.youtube.com/watch?v=pIVk4NVIUh8

57

Preventing Resistance

. m
without encouraging resistance in adults, though children should still get the

longer course
* this is different than previous guidelines of treating
infections from 10-14 days.

o &7
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Consider Covering for MRSA

61
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https://www.youtube.com/watch?v=plVk4NVIUh8
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Antibiotic Associated Diarrhea (AAD)

AAD and Probiotics

* The most common side effects of antibiotics are gastro-intestinal
such as nausea and diarrhea

* The efficacy of probiotics in preventing AAD depends on the dose.

it has been shown that higher prol

c dose is linked to greater
efficacy

« Example: The probiotic content of yogurt products can range from 90 to 500
billion CFU per serving

‘Agamennone, V., Krul, CAM., Rikers,

dirhea i herlands. BMC
Gastroenterol 18,103 (2018

e Agamennone, V., Krul, CAM., Rikers,
i

&3
. e &
Netherands. SMC Gadroentero 1, 103 (201 oy

5 Facts About Penicillin Allergy Penicillins: Clavulin (Augmentin)

. ApprOX|mater 10% of all U.S. patients report having an allergic reaction
to a penicillin class antibiotic in their past.

* Clavulanate is a B-Lactamase inhibitor which reduces a bacteria’s ability
to negate the effect of the amoxicillin by inactivating penicillinase
(enzyme that inactivates the antibiotic affect).

ectrum antibiotics are often used as an alternative to
The use of broad-spectrum antibiotics in patients labeled

lergic” is associated with higher healthcare costs, increased

* Dicloxacillin can also be used in infections due to penicillinase-producing
risk for antibiotic resistance, and suboptimal antibiotic therapy.

staph.

64 65
Penicillins: Clavulin (Augmentin) Penicillins: Clavulin (Augmentin)
* Clavulin (Augmentin) is very effective for skin and skin structure oIt has Jow:
infections such as: —
+ dacryocysits, * GI upset,
* internal hordeola, . . .
el el s allergic reaction and anaphylaxis.
* Treatment of: *Serious complications include:
+ otitis media, )
« sinusids, *anemia,
* lower respiratory and urinary infections. P
* Given prophylactically to dental surgery patients. ¢ pseudomembranous COhtlS and
*Stevens-Johnson syndrome.
o 7

ey
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Penicillins: Augmentin. Cephalosporins

Adults:

* 1000 mg XR: q12 hr and not for use in
children <16

Peds: <3 mos 30mg/kg/day divided q12hrs using

suspension

* >3 mos 4590mg/ke/day divided q12hrs (oritis
media 90mg for 10 days)

* have the same mode of action,
* affected by the same resistance mechanisms.
* tend to be more resistant to B-lactamases.

. Mased largely on
their bacterial susceptibility patterns and resistance to B-lactamases.

* Typically administered IV or IM, poor oral absorption.

68 69

* Ist generation: cefadroxil (Duricef), cefazolin (Ancef),
cephalexin (Keflex), and cephalothin * Keflex (cephalexin):

* treatment of respiratory, GI, skin and skin structure, and bone infections as well
as otitis media

* Adults: 250-1000 mg every 6 hours

* 2nd generations: cefaclor (Ceclor), cefprozil, cefuroxime
(Zinacef), cefotetan, cefoxitin

* 3rd generation: cefdinir (Omnicef), cefixime, cefotaxime
(Claforan), ceftazidime (Fortaz), ceftibuten, ceftizoxime,
ceftriaxone (Rocephin IM/IV).

* 4th generation: cefepime

~typical dosing 500 every 6 hours
+ Children: 25-100 mg/kg/day divided 6:8 hours

* Keflex, Ceclor, Omnicef. (all orally administered) are effective
against most gram positive pathogens and especially good for
skin and soft tissue infections.

N o
Cephalosporins Cephalosporins
* Cefaclor (Ceclor) (2 generation): * Cefdinir (Omnicef no longer available in the US, available as generic)
* Immediate-release: 250 to 500 mg every 8 hours * Used in the treatment of community acquired pneumonia, acute flare ups of
« Extended-release: 500 mg every 12 hours chronic bronchitis, acute maxillary sinusitis and tonsilitis.
* Adult dosing:
. in 300 I d ded dosing is 600 d ingle dose it
Note: An extended-release tablet dose of 500 mg twice daily is clinically equivalent to an Z:’:is:\:nt to ;)%c:‘?::/ia}:‘ouz)commen ed dosing I me per day (single dose is
immediate-release capsule dose of 250 mg 3 times daily; an extended-release tablet dose of
500 mg twice daily is NOT clinically equivalent to 500 mg 3 times daily of other cefaclor
formulations.
e &7 s G
SRSy fiori
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Co-Trimoxazole (Bactrim/Septra) Co-Trimoxazole (Bactrim/ Septra)

* Combination of trimethoprim and
sulfamethoxazole (TMX-SMX)
*shows greater antimicrobial activity than
equivalent quantities of either drug alone.
* Has broader spectrum of action than the
sulfa’s and is effective in treating:

* Available:
* Bactrim/Septra tablets SS (standard strength):

* contains 80 mg trimethoprim and 400 mg
sulfamethoxazole
* dosing 2 tablets every 12 hours
* Bactrim DS/Septra DS (Double Strength
« contains 160 mg trimethoprim and 800 mg
. sulfamethoxazole
* Dosing 1 tablet every 12 hours

e &7
SuEs
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Oral antimicrobial therapy for treatment of skin and soft tissue
. . due to illi i aureus
Co-Trimoxazole (Bactrim/Septra) (MRSA in aduls
Treatment Adult dose

. Preferred agents®
. is a folic acid antagonist used for the treatment of Trimethoprim-sulfamethoxazole 10r 2 DS tablets twice daily?
e diseases (e.g. rheumatoid arthritis, JIA, ) {cotimoxazole)

lupus etc)
an inhibitor of folic acid metabolism and can cause 'h

* Clindamyein 450 mg orally 3 times daily
* TMX-SMX is also known to decrease the renal excretion of MTX. Doxycyciine 100 mg orally twice dally
* When used in combination, the potential for toxicity is substantial. Minocycline 200 mg orally once, then 100 mg orally twice
* Drink plenty of fluids to prevent kidney stones. : . Lwid
« Interacts with diuretics and ACE inhibitors Al soets
* Exposure to sunlight, even, for brief periods of time, may cause e 500 1o orafy tce =Y
severe sunburn or skin rash, redness, itching, or discoloration. Tedizolid 200 1ig ofoly:once oy
Delafloxacin 450 mg orally twice daily
oOmadacydine 300 mg orally once daily
SRREry
L Copritis won From Up to Date: MRSA in adults, accessed 09/06/2022
77 78
Case Example
* 67 YOF
* HA and vision loss x 2 days
* OHx: unremarkable
* LEE: 3 days ago!
* MHx: unremarkable
79 80
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Minocycline?

* Proposed mechanisms

l

« Increase in MMP-9 disrupt blood brain barrier and are linked to poor functional recovery

* microglial activation is believed to play a central role in neuroinflammation and
athological progression of ischemic tissue

+ NO plays a neuroprotective role in acute ischemic stroke.

may toa si
brain ischemia

proportion of neuron death following acute

Case courtesy of Dr. Tammy Than

82

Acute Stroke Management

* N=152 I Total NIH Stroke Scale Score TEST Admission Day7 Day30 Day %0
NIHSS- Min 75 65 18 16
* Open-label, evaluator masked study — - - - -
~Cont
* Minocycline 200 mg QD x 5d or
placebo
RS- Min 28 15 11 09
* Evaluated on NIH Stroke Scale "
+ 0-1 complete/nearly complete RS~ Cont 20 3 27 2t
improvement
* 2-7-mild 0 nattermion: 0
« 8-14 — moderate Toen Wik Scee: 10 B1-Min 700 89 %06 949
« >15-severe === Bi-cont 629 619 685 756
* Day 30: 1.8 versus7.1
Lamp . Boaz M, Giad R, Lomberboy Minocycine wreaument in acut
N il J Neurol. 2018 Augi265(8) 1871-1879

84

Case Report

* 77YOM Shortly after TX
* Right occipital infarct

* 3 weeks post stroke
* Minocycline 100 mg BID x 5 days

@

1 Year Later

Mark Tomsik. OD and Marlene Skulskie. OD

86
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Tetracyclines

* This group includes:
* Tetracycline (250mg - 500 mg cap BID-QID) needs to be taken 1 hour
before or 2 hours after a meal.

* Minocycline (100 mg cap BID)
* Doxycycline (20mg - 100 mg cap or tab BID)
* In Canada: Apprilon (30 mg doxy + 10 mg slow release doxy)
* Rules of Thumb with Doxy:
* Do not take before lying down (>2 hours before)
* Do not take with calcium and avoid antacids
* Do not take with dairy
* Do take with food
* Do educate on sun protection &

87

Tetracyclines

* Drug of choice for Rocky Mountain Spotted Fever, Cholera,
Lyme disease, mycoplasma pneumonia, and chlamydial
infections

« Side effects include , effects on calcified
tissues,

89

Tetracyclines

* MRSA: methicillin resistant staph aureus

« Infections with MRSA occur in three specific groups of people: (1) persons
currently in the hospital (hospital-associated MRSA), (2) persons with recent
hospitalization or ongoing contact with medical clinics, dialysis units, or those
undergoing complex outpatient treatments, such as chemotherapy (health
care-associated MRSA), and (3) persons in the community (community-
associated MRSA).

* Treatment of MRSA at home usually includes a 7- to 10-day course of
an antibiotic (by mouth) such as trimethoprim-sulfamethoxazole (brand
name: Bactrim), clindamycin, ‘j linezolid, or X

* Minocycline: 200 mg orally once, then 100 mg orally twice daily
+ Doxycycline: 100 mg orally twice daily

il

S
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* Meibomian gland dysfunction:

* Standard treatment includes:

+ good lid hygiene with warm compresses and lid
scrubs in conjunction with

3/14/2023

Side Effects of Tetracyclines

* Side effects include gastric discomfort, phototoxmlw, effects
on calcified tissues, vestibular problems,
* Pregnancy Category D.
. 'tl'_etracyclines are attracted to embryonic and growing bone
issue.
« Depress growth of long bones in pregnant women/children.
. fause changes in both deciduous and permanent teeth during the time of tooth development
includes discoloration and increased cavities)
« Contraindicated in:
* Women in the last half of pregnancy
* Lactating women
« Children under 8 years of age

Tetracyclines

Six studies assessed tooth discoloration in at least 338 patients exposed to
doxycycline before 8 years of age.

« Six patients had potential discoloration, but studies consistently found no
difference in tooth discoloration between exposed patients and controls.

+ SculaJS, Eiland LS. Doxyeycline and Tooth Discoloration in Children: Changing of
Recommendations Based on Evidence of Safety. Annals of Pharmacotherapy. 2019;53(11):1162-1166.

Meibomian Gland Dysfunction

* also referred to as meibomitis and patients experience
dry eye problems secondary to increased evaporation
of the tears.

* signs include noticeable capping of the glands and
frothing of tear film.

* doxyeycline 50 mg po BID fot 23 months
Alternative treatmeh

* Recent study used single Zpak treatment:
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Acne Rosacea

* Acne rosacea:

* affects females>males after 30 with peak incidence 4-7th
decade of Celtic/Northern European descent. Males more
disfigured.

* 4 subtypes with classic signs of flushing, papules or
pustules usually in crops, telangiectasia.

and often
precede other skin manifestations include erythema, itching
and burning.
* Lipases secreted by bacteria on the skin metabolize sebum
and produce metabolites that result in inflammation of the
skin
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Acne Rosacea and Demodex

* Demodex folliculorum
frequently occur in greater
numbers in those with rosacea
and this overabundance is
thought to trigger an immune
response or possibly certain
bacteria associated with the
Demodex

95

Acne Rosacea Management

.
hese agents are most useful for

improving inflammatory papules and pustules, and may also reduce
erythema

 Since no definitive microbial cause of rosacea has been identified, the
efficacy of oral antibiotics in rosacea is often attributed to their anti-
inflammatory properties

come
from both randomized trials and an open label study of almost 1200 patients

97

3/14/2023

Acne Rosacea and Demodex

« Demodex is a natural part of
human microbiome

* Demodex folliculorum live in
hair follicles, primarily on the
face, as well as in the
meibomian glands of the
eyelids;

* Demodex brevis live in the
sebaceous glands of the skin.
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Acne Rosacea Management

+ Traditionally, treatment for acne/ocular rosacea has focused on symptom suppression to improve patient
quality of life and to help manage the discase.

+ Nonpharmacologic interventions may be useful for the
rosace

of the cutaneous of

* Treatment options for ocular rosacea include omega- 3 r.nti/' ds (FAs) and gamma linolenic acid
GLA), lipid-based artificial tears, lid hygiene with a mild cleanser, hypochlorous acid, and warm
compresses.

+ Omega-3 FAs and GLA supplements have been shown to reduce symptoms, lid margin
flammation, and meibomian gland dysfun

se a tea tree oil-based soap to wash the entire face in order to get the Demodex under
control.

Pac
i
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Acne Rosacea Management

+ Effects can be seen as quickly as 30 minutes after application

« MIRVASO topical gel is for topical use only and not for oral, ophthalmic, or intravaginal use.

+ Topical metronidazole, azelaic acid, and topical ivermectin are also considered firstline therapies in
mild to moderate facial discase

* The mechanism of actions are well known and include immunomodulation of the
inflammatory burden, destruction of Demodex, decrease of the bacterial load,
ion of mi ial activity and rej; ion of collagen production.
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Herpes Zoster Herpes Zoster
1.
« Usually in children . More often in the elderly and immunosuppressed (AIDS)
« Highly contagious*** «  Systemicwork-up if Zoster in someone < 40
* Very itchy maculopapular rash with vesicles that crust over after ~ 5 days «  Can getshingles anywhere on the body
. . Herpes Zoster Ophthalmicus (HZO)
« Vaccine now available . Shingles involving the ipplied by the ic division of the CNV
(trigeminal)
. 15% of zoster cases

i CRF
s

Sty
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Herpes Zoster Herpes Zoster

« Associated factors include increasing age, immune deficiency and stress.

« Traditionally thought to only affect patients over the age of 60 and those patients

: er | * Symptoms:
under 60 should be worked up for immune deficiency

* Generalized malaise, tiredness, fever

« Will often precede rash

1o ] @ zoamr -l * Rash on one side of the forehead
[ * Red eye
.l * Eye pain & light sensitivity
2 s
s
.
o .
m % 0 m om oM PRI IR PR PRI P
Aga tyrs) hv&&.
‘Shingles and Postherpetic Neuralgiaf Rates* by Age, United States Shingles Rates in Adults 30 and Older, 1998-2016 V&t
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Herpes Zoster Herpes Zoster

« Signs:

* Hutchinson sign

« Other Eye Complications (Acute):

* Acute epithelial keratitis (pseudodendrites)
* Conjunctivitis

« Stromal (interstitial) interstitial keratitis

« Endotheliitis (disciform keratitis)

* Neurotrophic keratitis

* Classically does not involve the lower lid
* Numerous other ocular signs

103
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Herpes Zoster

*Only people who had natural infection with wild-
type VZV or had varicella vaccination can develop
herpes zoster.

* Children who get the varicella vaccine appear to

have a lower risk of herpes zoster compared with
people who were infected with wild-type VZV.

.5‘.-’\‘;‘:‘%
105
Herpes Zoster
* Management includes:
* oral antivirals:
* 800mg acyclovir 5x/day
« valacyclovir (Valtrex) 1g TID,
« famciclovir (Famvir) 500 mg TID
* oral steroids (clinical trials show variable results but often
prescribed with antiviral to reduce pain)
* management of pain (capsaicin, tricyclic antidepressants,
gabapentin).
. goc)ular complications, consider topical steroids (Pred Forte
ID).
—_
SR
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NEW!! Shingrix HZ Vaccine
* recommended for healthy adults aged 50 years and older to prevent
shingles and related complications
* recommended for adults who previously received the current
shingles vaccine (Zostavax®) to prevent shingles and related
complications
« the preferred vaccine for preventing shingles and related
complications
e
s
109
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Herpes Zoster

* Almost 1 out of 3 people in the United States will

develop herpes zoster during their lifetime.

o &
ey
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NEW!! Shingrix HZ Vaccine

« Approved in US/Canada as of October 2017

. , to trigger a targeted immune response, with a
specifically designed adjuvant to enhance this response and help
address the natural age-related decline of the immune system

e o S s o e TG e 25
i1 fecive ot poshere el for el 503rd

* These rates are based on evidence presented to the committee from
clinical trials with over 38,000 total participants.

108

18


https://www.zostavax.com/

