
Glaucoma is a serious eye condition that can cause blindness.  

It damages the optic nerve, which carries information from 

your eyes to the visual center in your brain.  This damage can 

result in permanent vision loss.   Often referred to as ñthe 

sneak thief of sightò, glaucoma is insidious, developing over 

time without noticeable symptoms.  Loss of vision does not 

become apparent until 

approximately 40% of 

retinal neurons have 

already undergone 

irreversible damage.   

Glaucoma is an um-

brella term encom-

passing a group of 

ocular diseases distin-

guished by progres-

sive visual field loss 

and optic neuropathy, 

and is often associated 

with elevated intraoc-

ular pressure (IOP).   

At present, there is no 

cure for glaucoma. 

Detecting glaucoma 

can be done at your annual eye exam 

using a small instrument to measure 

your IOP (intraocular pressure).  

Sometimes eye drops are used during 

this exam to make your cornea less 

sensitive.  Normal IOP is considered to 

be readings below 21mmHg 

(millimeters of mercury) ï a unit of 

measurement based on how much 

force is exerted within a certain de-

fined area.  Higher IOP readings indi-

cate increased risk of glaucoma.   
 

A quick review of the eye anatomy 

will help describe what causes glauco-

ma.  A space between the clear front 

surface of the eye (the cornea) and the lens inside the eye is 

filled with clear fluid called the aqueous humor (AH).  This 

fluid nourishes the inside of the anterior part of the eye.   It 

also maintains the shape of the eye by keeping the eyeball 

properly pressurized.  The aqueous humor (AH) is constantly 

being produced by a structure called the ciliary body that 

surrounds the lens and 

it drains from the eye 

through a mesh-like 

channel called the 

trabecular meshwork 

that is located in the 

angle formed inside 

the eye where the cor-

nea and iris meet.  If 

something causes this 

ñdrainage angleò to 

close or the trabecular 

meshwork to become 

clogged, the aqueous 

humor (AH) cannot 

drain from the eye 

fast enough and pres-

sure inside the eye 

(IOP) increases.   

Glaucoma occurs 

when there is too much pressure inside the eye causing dam-

age to the optic nerve in the back of the eyeball, leading to 

permanent vision loss.   
 

Manifestation  

Functional changes in vision include deterioration from the 

mid-periphery field of vision towards the center of the visual 

field which manifests as tunnel vision.  Patients may experi-

ence compromised light perception and spatial resolution, as 

well as difficulty distinguishing colors. 

Glaucoma Treatment 
There are several types of treatment for glaucoma that in-

clude medicated eye drops, micro-surgery, laser treatments 

and other types of surgeries.  The goals of treatment for most 

patients are to control the IOP (intraocular pressure), stabi-
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PHARM NOTES 

Hydroxychloroquine (brand name ñPlaquenilò) is an old drug 

which gained newfound ñfameò during the COVID-19 pan-

demic as an experimental treatment. It is a versatile compound 

with immunosuppressive, anti-inflammatory, and antimalarial 

activity.  

 

History 
 

The history of hydroxychloroquine dates back to 1638 when 

the wife of the Viceroy of Peru, Countess Cinchona, acquired 

malaria while living in the ñNew World.ò Instead of receiving 

the currently-approved therapy of blood-letting, she was treat-

ed by an Incan herbalist with the bark of a tree later named the 

Cinchona tree in her honor. She had such a dramatic response 

to the treatment that the Viceroy brought back large amounts 

of the powder to Spain for general use. Almost two centuries 

later, the active substance, quinine, was isolated from the bark. 

Quinine became famous as a tonic to be added to gin.  
 

Over the next century, quinine was commonly used in folk 

medicine as well as to treat malaria in the southern areas of 

America and to treat general malaise. By the 1940s, quinineôs 

derivative, chloroquine, was recognized for having antimalarial 

properties and was used among troops fighting in the Pacific 

during World War II. Chloroquine was modified in 1945 via 

hydroxylation to develop hydroxychloroquine, which was the 

less toxic form and remains in use without much change in 

formulation to this day.  
 

In the early 1950s, physicians began to use hydroxychloro-

quine for systemic lupus erythematosus and then for rheuma-

toid arthritis. In order to achieve better responses, they started 

to push the dose, which revealed hydroxychloroquineôs toxici-

ties, particularly retinal toxicity, as a limiting feature of the 

drug. They then tried adjusting the dose and using it in combi-

nation with other therapies, such as methotrexate and sulfasala-

zine.  
 

Hydroxychloroquineôs precursor, quinine, has also been used 

ñover-the-counterò in recent times to treat leg cramps.  Howev-

er, in 2006 the FDA ordered all companies to cease manufac-

turing unapproved products containing quinine due to serious 

safety concerns, including reports of 93 deaths linked to the 

medicationôs use. The issue stemmed from bleeding and irreg-

ular heart rates. It is important to note that quinine-containing 

beverages, such as bitter lemon and tonic water, are still per-

mitted for sale due to their very small quantities of quinine per 

serving. However, they should not be used to treat leg cramps. 

There is still a prescription version of quinine (brand name 

Qualaquin) which is available and indicated for malaria.  
 

Mechanism 
 

Hydroxychloroquineôs exact mechanism of action is unknown, 

but it may suppress immune function by interfering with the 

processing and presentation of antigens as well as the produc-

tion of cytokines. It is a chemotherapeutic agent which acts 

against the erythrocytic form of malarial parasites, possibly by 

binding to and altering DNA.  
 

One feature that contributes to hydroxychloroquineôs efficacy 

and toxicity is that it can accumulate in acidic compartments 

such as lysosomes and inflamed tissues. It has a large volume 

of distribution and long half-life, which means it has a slow 

onset of action and prolonged effects after drug discontinua-

tion.  
 

Current Uses  
 

Hydroxychloroquineôs current indications in the United States 

include prophylaxis/treatment of susceptible strains of malaria 

as well as being a disease-modifying anti-rheumatic drug for 

lupus and rheumatoid arthritis. It has been found to reduce the 

number of lupus flares, decrease the severity of flares when 

they do occur (in some cases inducing remission), and decrease 

the dose of prednisone needed to control the disease. It has also 

been shown to reduce the risk for thrombosis in patients who 

are anti-phospholipid antibody positive. Additionally, hy-

droxychloroquine has been an important drug to treat rheuma-

toid arthritis, particularly in combination with methotrexate 

and sulfasalazine. Some ñoff-labelò indications for hy-

droxychloroquine include treating Sjogrenôs syndrome, com-

plications of lyme disease, and porphyria cutanea tarda.   
 

Hydroxychloroquine has also been found to have beneficial 

effects for patients with type 2 diabetes, possibly by increasing 

intracellular insulin availability and through its anti-

inflammatory properties. In fact, hydroxychloroquine has been 

approved in India since 2014 as an add-on for patients with 

type 2 diabetes who donôt achieve glycemic targets with two 

other drugs. The evidence was based on a 24-week study of 87 

patients not reaching glycemic targets on maximized metfor-

min and the dipeptidyl-4 inhibitor vildagliptin (Gupta, Sloan, 

2019). In the study, adding 400 mg hydroxychloroquine re-

duced hemoglobin A1C to the same extent as adding 300 mg 

canagliflozin (a sodium-glucose cotransporter type 2 inhibitor), 

with slightly more weight loss and similar safety profiles. The 

study author concluded that hydroxychloroquine could be an 

Hydroxychloroquine:  New Focus on an Older Medication 
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alternative for patients who could not afford the more-

expensive canagliflozin. It is important to note that hy-

droxychloroquine is not currently approved to treat type 2 dia-

betes in the United States, but the data and usage in India is 

interesting.  
 

Potential Toxicities 
 

As previously mentioned, hydroxychloroquine does have po-

tential toxicities. Its side effects can include headache, loss of 

appetite, nausea, vomiting, and skin rashes.  Hydroxychloro-

quine prolongs the QT interval, meaning it can increase the 

risk for cardiac arrhythmias, especially when used in combi-

nation with other drugs which have the same property. A rare, 

serious side effect of hydroxychloroquine is vision loss due to 

retinal toxicity. The risk for retinal toxicity increases with 

higher doses and prolonged use, so patients on long-term hy-

droxychloroquine therapy should receive regular ophthalmic 

exams for monitoring.  
 

COVID-19 
 

Both hydroxychloroquine and chloroquine have been investi-

gated as potential, off-label treatments for COVID-19 due to 

immunomodulatory effects and potential antiviral capabilities. 

They have been shown in vitro (in a test tube/culture dish) to 

have antiviral activity by increasing the pH of intracellular 

vacuoles and altering protein degradation pathways, therefore 

interfering with the virus/cell fusion and glycosylation of cel-

lular receptors. There was a promising laboratory study with 

cultured cells which showed that chloroquine could block the 

coronavirus from invading cells, which would prevent it from 

replicating and causing illness. However, drugs that are suc-

cessful in petri dishes/test tubes are not always effective in the 

human body.  
 

Interest in hydroxychloroquine/chloroquine was also sparked 

by initial reports from physicians in China and France saying 

that hydroxychloroquine, sometimes combined with the anti-

biotic azithromycin, helped their patients. However, these 

studies were small and did not use proper control 

groups. Despite the lack of conclusive evidence for their bene-

fit, hydroxychloroquine and chloroquine had been touted by 

some officials to be a promising treatment based on mostly 

anecdotal evidence. In March 2020, U.S. Food and Drug Ad-

ministration (FDA) even issued an Emergency Use Authoriza-

tion (EUA) for hydroxychloroquine supplied from the national 

stockpile to be used for Covid patients for whom a clinical 

trial was not available.  
 

In addition to lack of concrete evidence for its benefit in 

Covid, available data has raised safety concerns for hy-

droxychloroquine for this usage.  One concerning study was a 

chart review of 368 Covid patients at US Veterans Health Ad-

ministration medical centers (Magagnoli, et al., 2020). This 

study was funded by the National Institutes of Health and Uni-

versity of Virginia though not published in a medical journal  

or peer-reviewed. The researchers found that hydroxychloro-

quine (with or without azithromycin) was not associated with 

a lower risk for mechanical ventilation but hydroxychloro-

quine alone was associated with higher mortality risk.  

A large registry study of 15,000 hospitalized Covid patients 

was published May 22, 2020 in The Lancet (Mehra, Desai, 

Ruschitzka, Patel, 2020).  The patients who received hy-

droxychloroquine/chloroquine had higher rates of in-hospital 

mortality than the control group as well as higher rates of ven-

tricular arrhythmia during hospitalization versus controls. The 

negative results from this study in The Lancet helped to per-

suade the World Health Organization to drop hydroxychloro-

quine from its COVID-19 study.  In an interesting turn of 

events, The Lancet ultimately retracted the study two weeks 

after publication due to potential flaws in the data. Therefore, 

the study authors were not able to confirm that the data set 

was accurate.  

Despite The Lantus articleôs retraction, there still has not been 

strong published data to support hydroxychloroquineôs usage 

in COVID-19. A study published in The New England Journal 

of Medicine in June 2020 (Boulware, et al., 2020) found that 

hydroxychloroquine did not prevent symptomatic illness when 

used as post-exposure prophylaxis within 4 days of exposure.   

On June 15th, the U.S Food and Drug Administration even 

revoked the emergency use authorization for hydroxychloro-

quine and chloroquine, citing that the drugs are unlikely to be 

effective for COVID-19 and pose the risk for serious side ef-

fects.    

While available data shows that hydroxychloroquine does not 

appear to be safe or effective for treating Covid, it continues 

to be an important medication for conditions including malar-

ia, rheumatoid arthritis, and lupus. Its interesting history 

demonstrates how ñoldò drugs can be repurposed for various 

new indications. Also, it shows that research articles must be 

analyzed carefully and the data validated before applying to 

clinical practice.  

Article by Kira Durr, PharmD, BCGP 

Consultant Pharmacist, Neil Medical Group 
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lize the optic nerve status, and preserve the visual fields that 

are remaining.   
 

Medications 

The use of eye drops is the most common treatment for early 

glaucoma.  The purpose of eye drops is to reduce IOP 

(intraocular pressure) to reduce vision loss.   
 

Alpha Agonists:  This group of medications works by re-

ducing the amount of AH fluid your eye produces, and increas-

es the amount that drains out of the eye, thereby reducing the 

IOP.   

¶ Apraclonidine (IopidineÈ) 

¶ Brimonidine  (Alphagan PÈ)  

Common side effects may include burning, stinging, irritation, 

tearing, and eyelid edema (swelling).  Nasolacrimal drainage 

may result in a dry mouth or nose, while systemic absorption 

may lead to fatigue, dizziness, and mental confusion in the el-

derly.   
 

Beta Blockers:  This group of medications works by reduc-

ing the amount of AH fluid your eye produces to reduce IOP. 

This group has been a mainstay of therapy for glaucoma since 

the 1970ôs and is considered first line treatment option in glau-

coma management.   

¶ Betaxolol  (BetopicÈ, Betopic SÈ) 

¶ Carteolol  (OcupressÈ) 

¶ Levobunolol  (BetaganÈ) 

¶ Metipranolol  (OptipranololÈ) 

¶ Timolol (TimopticÈ) 

Side effects are usually minimal and transient but can include 

blurred vision, irritation, burning, stinging and tearing.  Sys-

temic absorption in some patients with cardiac or pulmonary 

disease or in those with diabetes can be more serious as these 

can affect blood pressure, worsen breathing problems, and af-

fect cholesterol levels.   
 

Carbonic Anhydrase Inhibitors:  This group of medications 

works by inhibiting the amount of AH 

fluid your eye produces to reduce IOP.  

They include both ophthalmic formula-

tions and oral formulations. 

¶ Acetazolamide (DiamoxÈ tabs) 

¶ Brinzolamide  (AzoptÈ) 

¶ Dorzolamide   (TrusoptÈ) 

¶ Methazolamide  (NeptazaneÈ tabs) 

Side effects for eye drops include sting-

ing in the eyes, feeling like there is 

something in the eye, and an odd taste 

in the mouth.  Side effects for the tab-

lets include fatigue, tingling in the 

hands and feet, frequent urination, kid-

ney stones, stomach cramps and diar-

rhea.   
 

Miotics:  This group of medications 

makes the pupil constrict, increasing the 

amount of AH fluid that drains out of 

the eye, which reduces IOP.    
 

¶ Carbachol  (CarbastatÈ, MiostatÈ) 

¶ Pilocarpine  (IsoptoCarpineÈ, PilocarÈ) 

Side effects include decreased pupil size, blurred vision, poor 

night vision, near-sightedness, watering eyes, brow and eye 

aches, and possible allergic reactions.   
 

Prostaglandin Analogs:  This group of medications works 

by increasing the amount of AH fluid that drains out of the eye,  

thereby reducing IOP.  This group of drugs is a common, first 

line agent for treating glaucoma. 

¶ Bimatoprost (LumiganÈ) 

¶ Latanoprost (XalatanÈ) 

¶ Latanoprostene (VyzultaÈ) 

¶ Tafluprost (ZioptanÈ) 

¶ Travoprost (TravatanÈ, Travatan Z)È 

Side effects include darkening of eye color (especially in those 

patients with hazel- colored eyes), increased growth of eyelash-

es, redness, itching, burning, and blurred vision.   
 

Rho-Kinase Inhibitor:  This medication was introduced in 

2017 and reduces pressure in the eyes by improving the flow of 

the trabecular meshwork.  Most other medications target the 

secondary drainage system, the uveoscleral pathway to reduce 

fluid.  The trabecular meshwork is the primary drainage sys-

tem.   

¶ Netarsudil  (RhopressaÈ) 

Side effects include eye redness, corneal abnormalities, eye 

pain and burst blood vessels in the eye.   
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Combination Medications are used when the patient needs 

more than one type of treatment to reduce IOP.  They can re-

duce the amount of medications a patient must take daily and 

increase compliance to the medication regimen. 

¶ Timolol/ Brimonidine (CombiganÈ) 

¶ Dorzolamide/Timolol (CosoptÈ)  
 

Surgical Management of Glaucoma:  In some cases, sur-

gery may be a better option than medication for the treatment 

and management of glaucoma and prevention of vision loss.  

Some options are: 

* Laser Trabeculoplasty:  utilizes a beam of laser light to 

increase AH outflow.  This is generally the initial surgical 

intervention and may be the appropriate initial treat-

ment for some patients.   

* Incisional Glaucoma Surgery:  generally indicated 

when Laser Trabeculoplasty and medications have 

failed to control IOP.  These types of surgeries in-

clude Trabeculectomy (also known as filtering sur-

gery) and aqueous shunting.   

* Cyclodestructive surgery:  IOP reduction is achieved 

by destruction of the ciliary body, resulting in a per-

manent decrease in AH production.  This surgery is 

reserved for refractory glaucoma and for those who 

all other therapies have failed, as this surgery carries 

a risk of permanent blindness. 
 

How to succeed with eye drop administration: 

Prior to administration, make a positive identification of 

the resident ï check name bracelet or refer to residentôs 

picture in the eMAR/ MAR book. 

§ Check the label on the medication and compare to the 

MAR 

§ Reassure and explain the procedure to the resident 

§ Read the label on the medication again 

§ Wash your hands with soap and water 

§ Don gloves if this is your facility policy 

§ Have the resident seated in a chair or laying in the bed.  

These medications may not be administered in a common 

area of the facility 

§ Have the resident tilt their head back if possible 

§ Pull down the lower lid of the eye with middle finger or 

index finger, making a pouch 

§ Instruct the resident to look up 

§ Administer a drop of medication to the eye (the white part 

of the eye is the target, not the cornea ï which is very sen-

sitive) 

§ Never allow the tip of the dropper/ bottle to touch any part 

of the eye 

§ Have resident close eyes slowly to spread the drop over the 

surface of the eye.  The eyelids should never be squeezed 

shut by the patient, because it will cause the medication to 

be squeezed out of the eye.  Catch any overflow with a 

tissue or gauze pad 

§ Repeat for the remaining eye per MAR order 

§ Dry eyelids and be sure face is left clean and dry 

§ Recap bottle and place back into the med cart 

§ Wash hands with soap and water 

§ Chart administration on the MAR 

§ If two or more kinds of eye drops are to be administered, 

wait at least 3-5 minutes between types of eye medication 

§ If more than one drop of the same medication is ordered to 

be administered, wait at least 1 minute between drops 

(HINT:  the eye can only hold one drop of medication.  

If more drops are administered at a time, the initial 

drop is washed out of the eye) 
 

Final Notes:   

The goal of glaucoma therapy is to prevent blindness by man-

aging the intraocular pressure (IOP) in the eye.  What about 

the patient who is already blind, in an advanced state of glau-

coma?  Should the eye drop medications be stopped because 

they are no longer effective?   

Many patients with unseeing eyes and unsalvageable vision 

ultimately experience mild to severe eye pain due to glaucoma, 

and the negative impact of blind, painful eyes on their quality 

of life cannot be underestimated.   Many ophthalmologists will 

recommend continuation of the glaucoma medications, and 

sometimes add an anti-inflammatory eye medication for man-

agement of pain.   
 

Can glaucoma be prevented?   
 

Recent research indicates that regular exercise reduces glauco-

ma risk ï possibly because it improves blood flow throughout 

the entire body, including the eyes.  In addition to regular exer-

cise and an active lifestyle, one may to be able to reduce the 

risk for glaucoma by not smoking, maintaining a healthy 

weight, and eating a healthy diet.   If you are concerned about 

your risk for glaucoma, visit your nearest eye care specialist 

for an annual exam.   

Article by Rhonda Gentry, RPh, BCGP 

Consultant Pharmacist, Neil Medical Group 
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As electricity flows through the heart, it generates signals that activate the heart muscle and causes the blood-pumping action. 

During a normal heartbeat, the electrical activity starts in the sinus node, a small cluster of cells that acts as the natural pace-

maker in the heart. It sends an electrical impulse that activates the atria or the two upper chambers of the heart, causing them to 

contract. Next, it activates the ventricles or two lower chambers of the heart that serve as the main pumping chambers, also 

causing them to contract. Finally, the electrical impulse reverses and the ventricles relax. The whole cycle takes about a second 

and then repeats, generally 60 heartbeats per minute. 

An electrocardiogram (ECG) is a tool that is used to visualize the electricity that flows through the heart. The P wave indicates 

atrial depolarization, QRS complex indicates ventricular depolarization, and the T wave indicates ventricular repolarization. On 

a normal ECG the P wave, QRS complex, and T wave occur in sequence and in a regular pattern, representing normal heart 

beats with a relatively steady rate and a regular coordinated rhythm. Irregularities in heart rhythm or heart damage changes the 

shape of the ECG, therefore, it is useful in diagnosing many heart conditions.  
 

QT Interval  
 

The QT interval on an ECG reflects ventricular depolarization and repolarization, or the time it takes for the heart muscle to 

contract and recover. The QT interval is measured from the beginning of the QRS complex to the end of the T wave. When the 

QT interval is prolonged, it is due to an extended repolarization phase. The QT interval varies with heart rate, so a QT interval 

corrected for heart rate (QTc) is reported. Women tend to have a longer QTc interval than men. However, a QTc interval is 

generally considered prolonged when it is > 440 milliseconds (ms), but is more worrisome when markedly prolonged (> 500 

ms). When the QTc interval is prolonged, it increases the risk for Torsades de Pointes (TdP), a life-threatening form of ventric-

ular arrhythmia. 

 

Torsades de Pointes and Symptoms 
 

TdP is an arrhythmia in which the ventricles beat very fast and irregularly, resulting in ineffective cardiac output. If the brain 

does not receive adequate blood supply, it can result in syncope (fainting) or seizure activity, both of which are symptoms. If 

the arrhythmia does not self-terminate it will result in sudden death. Often the arrhythmia does terminate spontaneously and 

may cause symptoms of lightheadedness, dizziness, and palpitations.    

 


