
 

 

[PROPOSED] New York State 40-Hour Oral Therapeutic Pharmaceutical Agent Certification 
Course 

 
The course is designed to provide the practitioner with an understanding of the principles of 
pharmacology that underlie the use of oral pharmaceutical agents in optometric practice. 
Numerous case examples will be provided that will challenge the practitioner to make clinical 
decisions that rely on basic science concepts.  Emphasis is placed on the drugs that have been 
approved by statute that can be prescribed by NYS optometrists (“the approved drugs”). 
 
 
Part One: GENERAL PRINCIPLES OF PHARMACOLOGY 
 
Throughout this section, the principles of pharmacology will be illustrated using the approved 
drugs as examples.  
 
Part I – Learning Objectives 
 
1. To understand the distinction between chemical, generic, and brand drug names. 
2. To understand the types of adverse drug effects. 
3. To understand the factors that influence treatment outcome. 
4. To understand routes of drug administration and how they affect drug delivery. 
5. To understand drug transport, drug metabolism, and drug distribution. 
6. To understand drug excretion. 
7. To understand the types of drug receptors. 
8. To be fully cognizant of the importance of drug-drug interactions. 
9. To understand the signs and symptoms of physical dependence. 
10. To understand drug development. 
11. To be able to write legal prescriptions for medications. 
12. To understand the legal aspects of drug administration. 
13. To apply the principles of each of the learning objectives to the approved drugs. 
 
 
 
INTRODUCTION 

1. Definition of a drug 
2. History of drug use 
3. Disciplines  

a. Pharmacology - “The branch of medicine that deals with the uses, effects, and 
modes of actions of drugs” (The New Shorter Oxford English Dictionary) - what 
they do and how they do it  

b. Toxicology - The science of toxins – how they affect people, animals, and the 
environment 

c. Pharmacy- The science of dispensing drugs 
d. Therapeutics - The science of treatment of disease by drugs 



 

 

4. Divisions of pharmacology 
a. Pharmacokinetics 
b. Pharmacodynamics 
c. Therapeutics 

5. Drug Names - A drug can have multiple names 
a. Chemical name – compound present in the drug-necessary for chemists who are 

interested in structure-activity relationship (SAR) 
b. Generic name – the accepted name of the drug that is present on all drug labels 

and publications 
c. Brand name – trademark and copyrighted name given by the company 

6. Drug effects 
a. Beneficial effects - determines uses of drugs 
b. Adverse effects 

i. Can range to mild to severe  
ii. Can be reversible, but irreversible in other cases 

iii. Cannot always be avoided  
c. Types 

i. Toxic 
ii. Allergic 

iii. Idiosyncratic 
d. Other characteristics   

i. Predictable versus unpredictable 
ii. Magnitude of response 

iii. Reversible versus irreversible 
iv. Avoidable versus unavoidable  

e. Dose dependent ADR (related to drug’s actions) 
i. Predictable effects 

ii. Occurs in normal patients 
iii. Low Therapeutic Index - a frequent cause 
iv. Prescribing mistakes 
v. Drug-Drug interactions 

vi. Non-dose dependent ADR (not related to drugs’ actions) 
vii. Allergic or idiosyncratic reactions 

viii. Types of allergic reactions 
1. Type I - immediate, anaphylactic (IgE) 
2. Type II - cytotoxic antibody (IgG, IgM) 
3. Type III - serum sickness (IgG, IgM) 
4. Type IV - delayed hypersensitivity (T cell-mediated) 

7. Factors influencing favorable or unfavorable treatment outcome 
a. Drug 
b. Patient 
c. Environmental factors and other patient personal experiences 
d. Patient compliance 
e. Practitioner’s knowledge and experience 



 

 

f. Patient attitude and outlook regarding outcome 
g. Instructions 
h. Multiple drug therapy 
i. Use of alcohol and other drugs 
j. Age 
k. Very young 
l. Very old 
m. Pregnancy (risk to fetal development) 
n. Diseases – can alter a drug’s absorption, distribution, metabolism or elimination 
o. Hereditary factors – slow metabolizers 
p. Compliance 

 
PHARMACOKINETICS – what the body does to the drug 
 

1. Introduction 
2. Routes of drug administration 

a. Alimentary 
i. Oral 

ii. Rectal 
iii. Sublingual 

b. Parenteral 
i. Intravenous 

ii. Intramuscular 
iii. Subcutaneous 

c. Other 
i. Topical 

ii. Periocular injection 
ii.iii. Intravitreal 
iii.iv. Transdermal 

v. Inhalation 
iv.vi. Other 

3. Drug transport across membranes (absorption) 
a. Passive diffusion 

i. Fick’s law 
ii. Henderson-Hasselbach equation 

b. Carrier-mediated facilitated diffusion 
c. Active transport 
d. Aqueous channels 

4. Drug distribution 
a. Plasma protein binding 
b. Barriers 
c. Drug binding to active and inactive sites 
d. Depot storage 

5. Drug metabolism (biotransformation) 



 

 

a. Purpose of metabolism 
b. Results of metabolism 

i. Inactive metabolites 
ii. Prodrugs 

iii. Liver - Major site of most drug metabolism 
iv. First Pass effect 
v. Phases of metabolism 

1. Phase I 
a. Involves cytochrome P450 enzymes 
b. Oxidation 
c. Reduction 
d. Hydrolysis 

2. Phase II 
a. Conjugation 
b. Acetylation 

vi. Enzyme induction 
c. Other sites and mechanisms of metabolism 

i. MAO enzymes 
ii. Pseudocholinesterase enzymes 

6. Drug excretion 
a. Kidney 
b. Biliary tract 
c. Lungs 
d. Tears 

7. Administration schedules 
a. First Order kinetics 
b. Zero Order kinetics 
c. Relationship of dosing schedules to drug half-life 

8. Dosage form 
a. Quick release 
b. Sustained release 

9. Bioavailability or bioequivalence - Influencing factors 
10. Compartments and Volume of distribution 

 
PHARMACODYNAMICS – what the drug does to the body  
  

1. Receptors 
a. Definition 
b. Classification 
c. Plasticity (Up and Down regulation) 
d. Endogenous agonists of receptors 

i. Neurotransmitters 
ii. Hormones 

1. Endocrine 



 

 

2. Local 
e. Receptor types 

i. Ion channel linked 
1. Excitatory transmitter gated 
2. Inhibitory transmitter gated 

ii. G protein coupled 
iii. Hormone 
iv. Enzyme linked  

2. Affinity and intrinsic activity 
a. Agonist 
b. Antagonist 

3. Drug-receptor interactions 
4. Dose response curves 

a. Efficacy 
b. Potency 
c. Effective concentration 50% (EC50) 
d. Lethal dose 50% (LD50)  

5. Drug-drug interactions (multiple medications) 
a. Types of interactions 

i. Addition 
ii. Synergism 

iii. Potentiation 
iv. Antagonism 

b. Altered absorption 
c. Altered metabolism 
d. Plasma protein competition 
e. Altered excretion 

6. Margin of Safety (Therapeutic index) 
7. Neonatal and geriatric pharmacology 

a. Pharmacokinetics and pharmacodynamic aspects 
b. Differences in distribution, metabolism and excretion 
c. Sensitivity differences 
d. Dosage differences 

8. Other special populations 
a. Pregnancy 
b. Nursing 

9. Physical dependence (addiction) 
a. Definition 
b. Signs and symptoms 
c. Withdrawal symptoms 
d. Potential for practitioner and patient addiction 

i. Habits 
ii. Personality types 

10. Drug tolerance 



 

 

a. Definition 
b. Mechanisms 

11. General mechanisms of drug action 
a. Activation or blockade of receptors 
b. Increasing release of endogenous transmitter or hormone 
c. Inhibition of endogenous transmitter or hormone precursor uptake, synthesis 

and storage 
d. Enzyme inhibition 
e. Inhibition of transport processes 
f. Blockade of endogenous transmitter inactivation 
g. Action caused by physiochemical properties of drug 

 
DRUG PRESCRIPTION WRITING 
  

1. Types of drugs 
a. Prescription or “Legend” drugs 
b. Over the counter or non-prescription drugs 

2. Four basic parts of a written drug prescription 
a. Patient demographic data 
b. Inscription 
c. Subscription 
d. Signature 

3. Other information appearing on a written drug prescription 
a. Practitioner’s name, address, phone number, state license number and DEA 

number 
b. Date prescription written 
c. Number of refills, special labeling and other instruction 
d. Abbreviations used to write a drug prescription 

4. Electronic Prescription Considerations 
 
LEGAL ASPECTS OF DRUG ADMINISTRATION 
 

1. Documentation of administered drug 
2. Unlabeled uses of drugs 
3. Functions of Drug Enforcement Administration 
4. DEA numbers 
5. Schedules of controlled substances 

a. Schedule 1 
b. Schedule 2 
c. Schedule 3 
d. Schedule 4 
e. Schedule 5 

6. Reporting adverse drug events 
 



 

 

Part Two: ANTI-INFECTIVES 
 
Approved anti-infectives are the following antibiotics: amoxicillin/clavulanate, cephalexin, 
azithromycin, sulfamethoxazole/trimethoprim, doxycycline, and tetracycline; and the 
following antivirals: valacyclovir and acyclovir. Clinical examples illustrating the use of each of 
the approved drugs will be discussed throughout this section. Presenting clinical symptoms 
and signs, case work-up, specific drug therapy including rationale for drug selection, examples 
of written prescriptions, patient education, and clinical course and outcome will be included. 
 
Part II – Learning Objectives 
 

1. To understand the characteristics of bacteria that affect antibacterial management. 
2. To recognize the most common ocular antibacterial pathogens and their characteristics. 
3. To understand the virulence of the most common ocular antibacterial pathogens. 
4. To understand the mechanism of action of the antibacterial agents. 
5. To understand the mechanisms of bacterial resistance. 
6. To understand the routes of administration of antibacterial agents and their effect on 

ocular therapy. 
6.7. To understand the ocular adverse manifestations of antibiotics. 
7.8. To be able to treat the most common ocular infections in clinical practice. 
8.9. To understand the unique characteristics of viruses. 
9.10. To recognize the viruses that cause ocular disease. 
10.11. To know the characteristics of each of the anti-viral medications that is used in 

the eye. 
11.12. To understand the characteristics of fungi and how they affect the eye. 
12.13. To understand the principles of anti-fungal therapy. 

 
ANTIBACTERIAL DRUGS 
 

1. Bacterial characteristics 
a. Unicellular, non-nuclear organisms 
b. Diverse group of single cell microorganisms 
c. Can produce their own energy and cellular components 
d. Categorize by shape and Gram stain reactions 
e. Only a few actually pathogenic in humans 

2. Important bacterial structures 
a. Cell wall – a unique outermost layer 
b. Cell membrane – similar to human cells 
c. Ribosomes – not the same size or composition as human cells 
d. Biosynthetic pathways (intermediary metabolism) – synthesize own folic acid 
e. Contain enzyme DNA gyrase – prevents supercoiling of during replication and 

transcription 
3. Medically important bacteria 

a. Gram positive cocci 



 

 

i. Staphylococcus aureus – skin & wound infections, impetigo, pneumonia 
ii. Staphylococcus epidermidis – wound infections 

iii. Streptococcus pyogenes – pharyngitis, impetigo 
iv. Streptococcus pneumoniae – pneumonia, meningitis, otitis media, 

sinusitis, upper respiratory infections 
v. Streptococcus faecalis (enterococcus) – endocarditis, urinary tract 

infections 
vi. Streptococcus viridans – endocarditis, dental caries 

b. Gram positive rods 
i. Corynebacterium diphtheria – diphtheria 

ii. Corynebacterium species 
c. Gram negative cocci 

i. Neisseria gonorrhoeae – gonorrhea 
ii. Neisseria meningitidis – meningitis 

4. Most common ocular pathogens 
a. Gram positive organisms 

i. Staphylococcus aureus 
ii. Staphylococcus epidermidis 

iii. Streptococcus pneumoniae 
iv. Streptococcus pyogenes 
v. Corynebacterium diphtheriae 

vi. Actinomyces israelli 
b. Gram negative organisms 

i. Haemophilus aegyptius 
ii. Haemophilus influenzae 

iii. Pseudomonas aeruginosa 
iv. Serratia marcescens 
v. Moraxella lacunata 

vi. Neisseria gonorrhoeae 
c. Chlamydia 

i. Chlamydia trachomatis – serotypes A, B, Ba, C 
ii. Chlamydia trachomatis – serotypes D-K, occasionally B 

5. Body depots of normal bacterial flora 
a. Normal Host-Organism Relationships 

i. Skin 
ii. External ocular surface 

iii. Nasal mucosal tissue 
iv. Oral cavity 
v. Gastrointestinal pathway 

vi. Colon, rectal pathway 
vii. Vaginal tissue 

6. Abnormal Host-Organism Relationship 
a. Infection 

i. Mechanisms  



 

 

ii. Release of toxins or antigens (direct) 
iii. Generation of inflammation or tissue invasion (indirect) 
iv. Secondary to noninfectious diseases that reduce natural defenses 

(indirect) 
v. May result from change in normal flora 

7. Bacterial virulence factors 
a. Normal Host-Organism Relationships 

i. Skin 
ii. External ocular surface 

iii. Nasal mucosal tissue 
iv. Oral cavity 
v. Gastrointestinal pathway 

vi. Colon, rectal pathway 
vii. Vaginal tissue 

b. Abnormal Host-Organism Relationship 
i. Major mechanisms of bacterial infection 

ii. Determinants of bacterial pathogenesis 
iii. Types of bacterial infections 
iv.  Determining source of infection 

8. Antibacterial drug mechanisms of action 
a. Inhibition of cell wall synthesis 

i. Penicillins 
ii. Cephalosporins 

iii. Bacitracin 
iv. Vancomycin 

b. Increasing cell membrane permeability 
i. Polymyxin B 

ii. Gramicidin 
c. Inhibition of protein synthesis 

i. Aminoglycosides 
ii. Tetracyclines 

iii. Macrolides 
iv. Chloramphenicol 
v. Clindamycin 

d. Inhibition of intermediary metabolism 
i. Sulfa drugs 

ii. Trimethoprim 
iii. Pyrimethamine 

e. Inhibition of DNA synthesis 
i. Fluoroquinolones 

9. Adverse effects of antibacterial drugs 
a. Bacterial resistance 

i. Types 
ii. Mechanisms 



 

 

iii. Methods of sharing resistance 
1. Mutational events, single step chromosomal changes in origin 
2. Plasmids - transmissible, extrachromosomal piece of DNA -

resistance conferring plasmids have been identified for virtually all 
bacteria 

3. Resistance may be present in form of genes or transposons which 
can be transferred to plasmids or be incorporated into 
chromosomes 

4. Chromosomal genes coding for resistance can also be transferred 
in the reverse direction 

b. Antimicrobial agents are a major selective factor for resistance 
i. Destroy susceptible bacteria 

ii. Permit proliferation of intrinsically resistant bacteria or those that have 
acquired extrachromosomal resistance 

iii. Specific mechanisms 
1. Development of altered receptors or enzymes that interact with 

the drug (production of altered penicillin binding proteins) 
2. Decrease in concentration of drug that reaches the receptors by 

altered rates of entry or removal of drug (aminoglycosides may 
have decreased ribosomal binding due to decreased diffusion 
through cell wall) 

10.   Ocular manifestations of adverse reactions to antibiotics  
a. Stevens-Johnson syndrome 
2.b. Other 

10.11.   Routes of drug administration for therapy of ocular infections 
a. Topical 
b. Oral 
c. Parenteral 

11.12.  Antibacterial drug therapy for some important ocular adnexal, anterior 
segment and orbital infections 

a. Lids, Lashes and glands 
b. Posterior blepharitis – Meibomian gland dysfunction 
c. Hordeolum 
d. Preseptal cellulitis 
e. Ocular acne rosacea 
f. Lacrimal system 
g. Canaliculitis 
h. Acute dacryocystitis 
i. Acute bacterial dacryoadenitis 
j. Hyperacute conjunctivitis 
k. Hyperacute 
l. Adult inclusion 
m. Cornea - Types possibly requiring oral therapy 

i. Phlyctenulosis 
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ii. Infectious ulcer 
 
ANTIVIRAL DRUGS 
 

1. Viral morphology 
a. Nucleic acid type 

i. DNA 
ii. RNA 

b. Capsids 
c. Envelopes 

2. Viral taxonomy 
3. Viruses causing ocular disease 

a. DNA types 
b. RNA  types 

4. Steps  of viral infection 
5. Types of viral infections 
6. Review of biochemistry related to viral disease 
7. Antiviral drugs for ocular use 

a. Drugs used for herpes family viral infections 
i. Topically applied drugs 

1. Trifluridine 
2. Idoxuridine 
3. Vidarabine 
4. Acyclovir 
5. Ganciclovir 

ii. Orally administered drugs 
1. Acyclovir 
2. Valacyclovir 
3. Famciclovir 
4. Ganciclovir 
5. Foscarnet 

iii. Intravitreally administered drug 
1. Fomivirsin 

8. Specific therapy 
a. Herpes simplex keratitis 

i. Clinical Presentation 
1. Epithelial disease 
2. Stromal disease 
3. Endotheliitis 
4. Trabeculitis 
5. Uveitis 

b. Herpes zoster ophthalmicus 
i. Oral therapy for HZV 

1. Importance of starting treatment within 72 hours 



 

 

2. Clinical Presentation 
a. Dermatological 
b. Conjunctival 
c. Corneal 
d. Uveitis 

Note - An  optometrist  shall  use or prescribe in maximum, one seven-day prescription for an 
oral antiviral for provided, however, if  a  patient  is  diagnosed with  herpes  zoster 
ophthalmicus and has not already been examined by a  primary care physician or other 
appropriate  physician  for  such  viral  condition,  an optometrist shall refer the patient to a 
licensed primary  care physician, licensed physician specializing in diseases of the  eye, or other 
appropriate physician within three days of such diagnosis. 
 
 
ANTIFUNGAL DRUGS 
 

1. Basic mycology 
2. Morphology of fungal cells 
3. Types of fungal diseases 
4. Ocular fungal disease 
5. Pathogenesis of fungal disease 
6. Diagnosis of fungal disease 
7. Most common ocular fungal pathogens 
8. Antifungal drug mechanisms of action 

a. Ergosterol binding 
b. Inhibition of ergosterol synthesis 
c. Inhibition of RNA protein synthesis and DNA synthesis 
d. Inhibition of mitosis 

9. Treatment principles of ocular mycoses 
10.  Ocular antifungal drugs 

a. Amphotericin B 
b. Nystatin 
c. Natamycin 
d. Miconazole 
e. Ketoconazole 
f. Flucytosine 

11. Clinical examples of fungal corneal ulcers  
a. Differentiation from other types of ulcers 
b. Clinical example  

 
 Note – there are no oral anti-fungal agents included in the NYS Oral Pharmaceuticals bill. 
 

Part Three: OCULAR ANTI-INFLAMMATORY AGENTS 
 



 

 

While there are no approved oral anti-inflammatory drugs included in the NYS formulary, it is 
imperative that optometrists understand the conditions in which oral therapy, and not 
topical therapy, is the appropriate mode of therapy. Clinical examples with presenting clinical 
symptoms and signs, case work-up, specific drug therapy including rationale for drug 
selection, examples of written prescriptions, patient education, and clinical course and 
outcome will be included. 
 

 
Part III – Learning Objectives 
 

1. To understand the feedback loop utilized in the adrenocortical system. 
2. To understand the general physiological and pharmacological effects of corticosteroids. 
3. To understand the principles of ocular corticosteroid therapy. 
4. To know which corticosteroids are available for ophthalmic use and their routes of 

administration. 
5. To know appropriate dosing of corticosteroids and tapering of corticosteroids. 
6. To understand the treatment of the ocular conditions in which steroids are needed. 
7. To understand the arachidonic acid pathway. 
8. To understand the mechanism of action, ocular effects, and adverse reactions of 

NSAIDs. 
9. To recognize the different types of NSAIDs and the differences in their effects. 
10. To recognize the types of conditions in which NSAIDs are useful in eyecare. 

 
CORTICOSTEROID DRUGS 
 

1. Adrenocortical system 
2. General physiological and pharmacological effects of corticosteroids 
3. Ocular physiological effects 
4. Corticosteroids available for topical ocular and oral administration 
5. Principles of ocular corticosteroid therapy 
6. Topical administration 
7. Systemic administration 
8. Local injection 
9. Intraocular implantation 
10. Alternate day therapy 
11. Ocular therapeutic uses 
12. Indications for steroid use in ocular disease 
13. Adverse effects of steroids 

a. Systemic effects 
b. Ocular effects 
c. Precautions and drug interactions 

14. Clinical case examples of the following disorders that may require oral steroid 
administration 



 

 

a. Uveitis 
b. Scleritis 
c. Macular edema 
d. Graves’ ophthalmopathy 
e. Ocular myasthenia 

 
NONSTEROIDAL ANTI-INFLAMMATORY DRUGS 
 

1. Eicosanoid synthesis 
2. Ocular actions of prostaglandins and leukotrienes 
3. General pharmacology of NSAIDs 

a. Mechanism of action 
b. Ocular indications 
c. Precautions, contraindications and drug interactions 
d. Adverse reactions 

4. Indications for oral NSAID administration  
a. Pain 
b. Replacement of oral steroid in a patient who cannot continue taking oral steroid 
c. Other 

5. Examples of specific drugs 
a. Aspirin 
b. Ibuprofen 
c. Naproxen 

6. Clinical case examples of severe corneal abrasions requiring the oral administration of 
NSAIDs for the relief of pain will be presented here.   
 

Part Four: Antihistamines and Analgesics 
 
While there are no approved oral antihistamines and analgesics included in the NYS 
formulary, it is imperative that optometrists understand when it is appropriate to use oral 
antihistamine and/or oral analgesic therapy. Clinical examples with presenting clinical 
symptoms and signs, case work-up, specific drug therapy including rationale for drug 
selection, examples of written prescriptions, patient education, and clinical course and 
outcome will be included 
 
Part Four – Learning Objectives 

1. To understand the physiology of pain. 
2. To understand central and peripheral pain pathways. 
3. To understand the actions of the drugs that treat pain. 
4. To understand the potential for abuse of the drugs that treat pain. 

 
ANTIHISTAMINES 
 



 

 

1. Hypersensitivity reactions 
a. Type 1 
b. Type 2 
c. Type 3 
d. Type 4 

2. Histamine 
a. Synthesis 
b. Actions 

i. Itch and pain 
ii. Vascular dilation and increased permeability 

c. Mast cells 
3. Histamine receptors 
4. Actions of antihistamines 

a. Decrease itch and pain 
b. Decrease vascular permeability 

5. Oral antihistamines with ocular uses 
a. Sedating H1 receptor competitive antagonist type 

i.  Diphenhydramine 
ii.  Chlorpheniramine 

b. Non-sedating H1 receptor non-competitive antagonist type 
i. Loratadine (Claritin) 

ii. Fexofenadine (Allegra)  
iii. Cetirizine (Zyrtec) 

6. Adverse effects 
7. Contraindications 
8. Clinical case examples of ocular allergic reactions with related nasal and respiratory 

symptoms requiring the oral administration of antihistamines or steroids for the relief 
of inflammation will be presented here. 

 
ANALGESICS 
 

1. Nociception and pain 
a. Nociception 
b. Pain 
c. Suffering 
d. Pain behavior 

2. Structure of pain receptors 
3. Ocular neurological pathway for the perception of pain 
4. Types of afferent axons that conduct nociceptive information 
5. Stimulation of pain receptors 

a. Bradykinin 
b. Prostaglandins 
c. Histamine 
d. Serotonin 



 

 

e. Potassium 
6. Ascending nociceptive pathway 
7. Descending nociceptive pathway 
8. Endogenous opioid peptides (inhibitors of pain) 
9. Opioid receptors 
10. Drugs that reduce patient apprehension, anxiety and or control ocular pain 

a. NSAIDs 
i. Synthesis of eicosanoids 

ii. Actions of eicosanoids 
iii. NSAIDs mechanism of action 
iv. Chemical classes of NSAIDs 
v. Pharmacokinetics of NSAIDs 

1. Absorption 
2. Distribution 
3. Metabolism 
4. Excretion 
5. Plasma protein binding 

vi. Adverse reactions 
vii. NSAIDs commonly used for relief of ocular pain 

1. Ibuprofen 
2. Ketorolac 
3. Naproxen  

b. Non narcotic analgesics (Tylenol) 
c. Narcotic analgesics 

i. Mechanism of action related to pain relief 
ii. Other actions 

iii. Pharmacokinetics 
1. Absorption 
2. Distribution 
3. Metabolism 
4. Excretion 

iv. Narcotic analgesics for relief of ocular pain  
d.  Clinical case examples requiring management of ocular pain will be presented 

here 
i. Corneal abrasion and corneal foreign body 

ii. Corneal ulcer 
iii. Corneal epithelial debridement 

iii.iv. Scleritis 
 
Part Five: ORAL GLAUCOMA MEDICATIONS 
 
Approved oral glaucoma medications are acetazolamide and methazolamide. A clinical case 
of acute angle closure glaucoma caused by in office routine pupil dilation will be presented 



 

 

here.  Presenting clinical symptoms and signs, case work up, drug therapy using 
acetazolamide and clinical course and outcome will be included.  
 
 
Part Five – Learning Objectives 
 

1. To understand aqueous production and the management of aqueous production. 
2. To understand the use of and indications for oral agents that lower IOP 

 
1. Aqueous production 

a. Role of beta-adrenergic receptors and carbonic anhydrase 
i. Diffusion 

ii. Ultrafiltration  
iii. Secretion 

2. Oral carbonic anhydrase inhibitors 
a. Pharmacology 
b. Clinical uses 
c. Systemic side effects 
d. Ocular side effects 
e. Contraindications 
f. Drug interactions 
g. Drugs 

i. Acetazolamide 
ii. Methazolamide 

3. Oral hyperosmotic drugs 
a. Mechanism of action 
b. Factors determining osmotic gradient between plasma and ocular fluids 
c. Adverse effects   
d. Drugs 

i. Glycerin 
ii. Isosorbide 

4.  Clinical case examples of acute angle-closure with emergency treatment that included 
oral antiglaucoma agents will be presented. 

 
Note – Acetazolamide and methazolamide are used for the management of acute increases in 
intraocular pressure. However, an optometrist may use or prescribe a maximum of one twenty-
four-hour prescription and shall immediately refer the patient to a licensed 
physician specializing in diseases of the eye. 
 


