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Objectives:  Upon the completion of this CNE article, the reader will be able to:
1.
List the medical conditions for which over-the-counter (OTC) decongestant drug usage should be avoided or used only after consulting with a healthcare provider.

2.
Discuss the types of medications in which drug interactions may occur and the common side effects seen with decongestant usage.

3.
List the currently available Food and Drug Administration (FDA) approved OTC decongestants and describe some of the differences between these active ingredients and the meaning of “rebound congestion” and “mirror image” drugs.

4.
Describe the alpha-adrenergic and beta-adrenergic effects of OTC decongestants and the potential warnings for usage in pregnancy.   


Introduction:

Over-the-Counter (OTC) medications can be purchased without a prescription and without the knowledge of the healthcare provider.  Many individuals believe that these medications “must be safe” or they would not be available over-the-counter.  In addition, though “warnings” come with each product, many people do not read them for various reasons, often because of time constraints.  However, their usage can lead to problems in some cases.  Therefore, it is important for nurses to understand what some of these drugs can do and the medical issues that might be seen in everyday practice.  Finally, it is important to develop the habit of routinely asking patients specifically whether they have taken or used OTC products.  We often ask patients whether they are taking any medications, however, many people only think of prescribed drugs when responding to this question and will not tell you about the aspirin, antacid, or cold remedy they are using.  Again, this is because many individuals do not consider these “drugs”. 

Decongestants are a group of drugs that are used to “unstuff” a stuffy nose.  This class of drugs is probably the strongest group of over-the-counter medications a person can buy for treating some of their cold symptoms.  There are several ways of describing what these medications may do when taken. The FDA actually has regulations on the wording drug companies may or may not use on their labels.  Some examples of “approved wording” include: unclog your nose, help clear nasal passages, reduce swelling of membranes or shrink swollen membranes in your nose, help open sinus passages, relieve sinus congestion, relieve pressure in your sinus area, and restore freer breathing.

It is very important that people realize that the above descriptive effects are only temporary.  These drugs may help relieve some of the above symptoms for most people but may do nothing for others suffering from a stuffy nose or sinus pressure.  People should also be aware that these medicines only treat symptoms; they are not cures.

Warnings Provided with OTC Decongestants

People or patients with any of the following health problems should not really use an OTC decongestant until they talk to their healthcare provider first.  These warnings include people with:

· Heart disease or High blood pressure

· Diabetes or Hyperthyroidism

· Narrow-angle glaucoma

· Liver or Kidney disorders

The reasoning behind these warnings is explained below in more detail.

Drug Interactions with Decongestant Medications


If a person is already taking a drug, whether it is prescription or over-the-counter, that drug might react with or interact with other drugs they are taking leading to potential problems.  In addition, a very important factor to remember is that many over-the-counter cold remedies have more than one active ingredient so people need to be very careful if they use more than one OTC drug at a time.  Some of the drug categories that can interact with the decongestant medicines are:

1.
Drugs called monoamine oxidase (MAO) inhibitors.  MAO inhibitors are used for treating depression, other psychiatric and emotional disorders, and conditions like bulimia and panic attacks.

2.
Drugs that treat high blood pressure.  If a person is taking a high blood pressure medication, then they have a diagnosis of high blood pressure (even if their pressure is normal because they are taking the drug). Decongestants have the potential for counteracting the effect of the high blood pressure medication, which could result in the person’s blood pressure becoming elevated again.

3.
Drugs that act similarly to decongestants.  These could be medications used to raise a person’s blood pressure if they have low blood pressure or using two decongestants at the same time.  This issue is very important because if a person takes a decongestant pill or capsule and they also use a nasal spray at the same time, they could end up over-medicating on decongestants.

4.
Drugs that cause blood vessels to constrict.  Some prescription drugs are used specifically to constrict blood vessels (like some of the medicines to relieve migraine headaches).  Again, using a decongestant while taking those medications could lead to significant problems. 

Common Side Effects


Some of the minor side effects that people may experience while taking an over-the-counter decongestant include the following:

· temporary discomfort in the nose such as burning, stinging or an increase in discharge from the nose, primarily seen when using nasal sprays, nose drops, or nasal jellies.

· nervousness or anxiety (heart rate may increase or the person may feel like their heart is pounding harder).

· insomnia if used too close to bedtime.

· nausea and/or vomiting and

· headaches

The two major side effects that can occur when using over-the-counter decongestants are heart problems and hypertension. These major side effects are usually seen in people who are using more than the recommended dose printed on the label, or are using it more frequently than what is recommended on the label, or have just plain overdosed on the drug.  Most people who use these medicines and follow the directions do not experience major problems.

Although rare, some individuals may respond differently to medications at even recommended doses (or even lower doses) based upon unusual personal reactions.  To identify these individuals before they use the drug is almost impossible.  However, it is these rare but significant events that lead to changes in the availability and or usage of a medication (for example the recent reports on phenylpropanolamine – discussed below).  In addition, prolonged use of decongestant medications could lead to dependence, so the recommended period for usage is normally limited to a few days.

How Decongestant Medicines Work and Why They Have Warnings: 

Decongestants are a class of medications called sympathomimetic drugs.  Sympathomimetic drugs can have an affect in many different places throughout the body. These drugs can be divided into alpha-adrenergic agents or beta-adrenergic agents, or ones that exhibit both alpha and beta activity.

As background, some sympathomimetic agents have been around for over a thousand years; however, this class of drugs was not really discovered until the late 1890s and early 1900s.  The first sympathomimetic drug analyzed was adrenaline.  The real name for adrenaline is epinephrine, and all decongestant drugs are related to epinephrine in some way.  The fact that sympathomimetic drugs have an alpha-adrenergic effect or beta-adrenergic effect was discovered around 1948 (about 50 years ago). During the 1950s and 1960s many studies were performed to determine what parts of the human body have an alpha effect or a beta effect or both.

Alpha agents can affect or produce a reaction in the heart, the liver, the pancreas and they have an effect on smooth muscles.  As review, there are basically three types of muscles that are found throughout the body: skeletal, smooth, and cardiac muscles. 

Skeletal muscles are found mostly around the bones or skeleton and they produce movement of the extremities, digits, eyes, and eyelids, etc. Under a microscope, the muscle fibers appear to crisscross over each other.  Smooth muscles, on the other hand, are located in the body organs.  They are found in the lungs, the walls of blood vessels, the walls of the intestines, and the walls of the uterus. Under a microscope the muscle fibers appear to all go in one direction.  The heart muscle is the only muscle that is slightly different from skeletal muscle or smooth muscle.

Alpha-adrenergic drugs will cause the heart to beat faster and harder, cause the smooth muscles in blood vessels to constrict (increasing blood pressure), cause the pancreas to decrease the release of insulin (which could lead to an elevation in blood glucose), and cause the liver to break down stored glycogen (which again could lead to an elevation in blood glucose). 

Alpha-adrenergic agents can also make the smooth muscles in the intestines relax.  As can be seen, not all smooth muscles in the body react the same with alpha-adrenergic agents. Most smooth muscles contract or constrict in the presence of alpha-adrenergic drugs, but some (like those found in the intestines) can relax.  

Beta-adrenergic medications also can have an effect or produce a reaction in the heart, liver, and smooth muscles.  Beta agents are described as primarily beta-1 agonists and/or primarily beta-2 agonists.  The beta-1 drugs work mostly on the heart, whereas the beta-2 drugs work mostly on the liver and smooth muscles.  The beta-1 effect causes the heart to contract stronger and usually causes a tachycardia.

The beta-2 effect on the liver causes the breakdown of stored up glycogen (which again could cause an elevation in the blood glucose level).  However, beta-2 drugs usually cause smooth muscles to relax.  Therefore, beta-2 agents can cause the smooth muscles in the walls of blood vessels to relax (which may lower blood pressure), can cause the smooth muscles in the lungs to relax, and can cause the smooth muscles in the uterus to relax.  

From this discussion about the alpha-adrenergic and beta-adrenergic effects of decongestants, one can see that people with heart disease or hypertension should be careful when using these medications.  Diabetics must also be careful because both alpha-adrenergic and beta-adrenergic drugs can break down and release the liver’s stored up glucose, which could significantly increase the amount of sugar in the bloodstream.  In addition, alpha agents can also decrease the release of insulin from the pancreas, which could only make matters worse. Therefore, diabetics need to be aware of these issues before using any over-the-counter decongestant medication. 

Too much thyroid hormone, as seen with hyperthyroidism, can increase a person’s heart rate and can elevate blood pressure.  This effect is similar to what could occur in the body when decongestant drugs are used.  Therefore, these drugs may have an added effect in conjunction with elevated thyroid hormone.  For this reason, people with hyperthyroidism should also be careful about using these medications.  Likewise, alpha-adrenergic drugs can cause problems for people with narrow-angle glaucoma.

Liver and kidney problems are included because the liver is the main organ that metabolizes a drug once it is taken, and the kidneys usually remove it from the circulation.  People with liver or kidney disorders may take longer to metabolize or remove the decongestant from the bloodstream.  Therefore, the amount of the drug taken or the frequency in which the drug is used may need adjustment.

Most organs in the human body have spaces on their surface (called receptors) where drugs can attach themselves and cause their reaction to occur.  Some organs or body parts (like the heart, the liver, the blood vessels, and the uterus) have receptors for both alpha-adrenergic drugs and beta-adrenergic drugs.  Other organs may only have one type of receptor.  A good example of this is the lungs.  The smooth muscles inside the lungs essentially only have beta-2 receptors; therefore, if a drug has a beta-2 effect, it will cause the muscles in the lungs to relax so air can flow in and out easier (as seen with some asthma medications).  

Most sympathomimetic drugs are not pure alpha or pure beta in their action.  These drugs usually can affect both alpha and beta-receptors, and the effects may be fairly equal between the two or may be exaggerated toward alpha or toward beta.  This is true with all of the OTC decongestants; however, they mostly have an alpha effect in order to perform the function for which they are marketed – to unstuff a stuffy nose.

The Current FDA Approved OTC Decongestants:

The current list of available decongestant active ingredients found in over-the-counter cold remedies is as follows:

1.
Oxymetazoline:  nasal sprays, nose drops, and nasal jellies

2.
Xylometazoline:  nasal sprays, nose drops, and nasal jellies

3.
Naphazoline:  nasal sprays, nose drops, and nasal jellies

4.
Propylhexedrine:  nasal sprays, nose drops, and nasal jellies

5.
Phenylephrine:  pills and also nasal sprays, nose drops, and nasal jellies

6.
Pseudoephedrine:  pills only

7.
Phenylpropanolamine:  pills only

8.
Levmetamfetamine:  nasal sprays, nose drops, and nasal jellies

Decongestants can be bought over-the-counter in the form of nasal sprays, nose drops, nasal jellies, or as pills (tablets or capsules).  Numbers 1 through 4 and number 8 are only available in nasal sprays, drops or jellies.  However, these medications are still absorbed into the body through the nasal mucosa, but the amount that is absorbed will vary from person to person. 

Number 5 is found in both nasal products and tablets or capsules.

One important fact is that numbers 1 through 5 and number 8 essentially only have alpha-adrenergic properties.  Numbers 6 and 7 have both alpha-adrenergic and beta-adrenergic properties.  Number 7, phenylpropanolamine, has received some bad press recently and may be removed from the market by the FDA.   Phenylpropanolamine is also found in over-the-counter “diet aides” at a dosage that is higher than that found in OTC cold remedies.  One study (in The New England Journal of Medicine, Dec. 2000) actually looked at the risk for hemorrhagic stroke in individuals who used this medication (primarily the diet aide products) and found an increased risk.  Again this increased risk was only seen with the appetite suppressant doses, not the cold remedy doses.  However, because of this, the FDA may remove this product from an OTC status.

Number 8, levmetamfetamine, also needs a little further discussion.  For years, it was called L-desoxyephedrine but in 1998 the FDA and the United States Pharmacopoeia (USP) decided to change its name to levmetamfetamine because it is more similar to the amphetamine class of drugs.  On the surface, this sounds bad, however, levmetamfetamine has very little stimulating effects on the brain.  Levmetamfetamine is the “mirror image” of dextro-methamphetamine (a very potent stimulant drug of abuse).

Several different mirror image products exist in the pharmaceutical world.  To explain, if a person stands in front of a mirror and raises their right hand, the image in the mirror (or exact opposite in space) is raising its left hand.  In our three-dimensional world, drugs also have mirror images in structure and often they are labeled levo for left and dextro for right.  However, most mirror image chemicals do not act the same.  One is often weaker or stronger than the other or in some cases one has very little similarity at all.  For levmetamfetamine, the base structure is that of the amphetamines but it primarily only has vasoconstrictive properties (needed for decongestants) not euphoria producing effects.       

Facts About Nasal Sprays, Drops, and Jellies:

Nasal sprays, nose drops, and nasal jellies work by constricting blood vessels in the nose and possibly in the sinus areas.  When blood vessels in the nose and sinus area shrink, swollen membranes also get smaller allowing air to flow through easier and possibly lessening the pressure in the sinus area.  Hence, the symptoms of a stuffy, clogged nose with sinus pressure often temporarily improve.

Nasal sprays, nose drops, and nasal jellies often produce rapid relief (faster than pills) and the person can usually breathe easier fairly soon after usage; but this effect wears off over time. This wearing off may result in a person repeatedly using the drug to be able to continue breathing easier.  Unfortunately in only a matter of days, the effect of the drug in most people wears off faster with each use. This may result in the person using the medication more frequently, leading to problems of overuse.  This overuse can result in “rebound congestion” where the nasal stuffiness becomes greater than it was after the drug wears off, which then only makes the symptoms seem worse.  This is the reason the package information warns a person not to use nasal sprays, nose drops, or nasal jellies for longer than three days and to follow the recommended dosage and schedule exactly.

Since nasal sprays and nose drop applicators usually touch the nasal area, in order to prevent infection, only one person should use them.  The sharing of nasal products can lead to the transmission of the cold or flu virus from one person to the next (especially within families). 

Pills, Tablets, or Capsules:

Decongestants taken by mouth are usually absorbed into the bloodstream quickly, but there does not appear to be a risk for “rebound congestion” as seen with nasal sprays. Therefore, they can be used for a few days longer.  Some researchers question the effectiveness of nasal sprays, nose drops, and nasal jellies in decreasing the pressure sensation in the sinus area.  It appears that oral decongestants may work somewhat better on this problem.

Use of Decongestants in Pregnancy 

Decongestants are one category of OTC medication that pregnant women should not use until they first talk with their healthcare provider.  Most women of childbearing age have normal blood pressure and will continue to have normal blood pressure during pregnancy.  However, a few women will develop hypertension while pregnant and this problem is called toxemia.  The medical names for this disease are pre-eclampsia or pregnancy induced hypertension (PIH).  In some cases, PIH can develop quickly without the pregnant woman’s knowledge.  The use of decongestants in this setting could result in significant problems.

Nasal congestion unrelated to a cold or flu is common for some women during pregnancy.  The reason for this is not completely understood, but may be partly due to the fact that blood vessels are more dilated when a woman is pregnant.  Thus, if blood vessels are more dilated in the nose, a pregnant woman may have the feeling of a stuffy nose.  Unfortunately, this problem could last for weeks, and even months, at a time.  Therefore, the use of OTC decongestants is not helpful or recommended for the treatment of this problem in pregnancy. 

There have been a few studies, which have analyzed a series of pregnancies that delivered children with a rare birth defect (called gastroschisis) in which the abdominal wall is not completely closed allowing the intestines to protrude out and be exposed to the amniotic fluid.  One of the theories behind the cause of this specific birth defect is a constricted blood vessel.  Some of these studies identified a higher use of several of the decongestant drugs and other drugs that affect blood vessels when compared to patients who did not deliver babies with gastroschisis.  It should be remembered, that a group of patients who deliver children with a specific birth defect is a population that probably has an underlying genetic risk for that birth defect.  Therefore, these types of studies do not represent the general pregnant population.

All over-the-counter decongestant drugs constrict blood vessel; however, at this time no one can identify those individuals who have a genetic predisposition for gastroschisis.  An increase in gastroschisis has not been seen in any studies that analyzed the use of decongestant drugs in the general pregnant population.

Because alpha-adrenergic medications can cause the smooth muscles in the uterus to contract, this is an important piece of information for pregnant women (who are at risk for preterm labor) to know.  Beta-2 drugs, on the other hand, cause the smooth muscles in the uterus to relax, which means that they might slow down, stop or prevent uterine contractions.
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Examination:

1.
People or patients with which of the following health problems should not really use an OTC decongestant until they talk to their healthcare provider first.

A.
Narrow-angle glaucoma

B.
Hyperthyroidism

C.
Heart disease or high blood pressure

D.
Diabetes

E.
All of the above.

2.
Which of the following drugs should be used with caution due to the risk for drug interactions if used with decongestant medications?


A.
Monoamine Oxidase (MAO) inhibitors.

B.
A medication used for treating hypertension.

C.
A vasoconstrictive medication used for treating a migraine headache.

D.
All of the above.

E.
Only A & B above.

3.
Which of the following is (are) an example(s) of the more common minor side effects that people may experience while taking an over-the-counter decongestant?

A.
a stinging in the eyes

B.
a decrease in heart rate

C.
headaches

D.
all of the above.

E.
Only A & B above.

4.
Which of the following is (are) an example(s) of the more common minor side effects that people may experience while taking an over-the-counter decongestant?

A.
a sensation that their heart is pounding harder

B.
insomnia

C.
a calming sensation

D.
A & B above

E.
B & C above

5.
Major side effects that can occur when using over-the-counter decongestants are

A.
heart problems and hypertension

B.
vertigo

C.
memory loss

D.
nausea and vomiting

E.
B & D above

6.
Alpha-adrenergic agents can affect or produce a reaction in the

A.
heart

B.
lung

C.
pancreas

D.
A & B above

E.
A & C above

7.
Which of the following statements is (are) true?

A.
Skeletal muscles are found mostly around the bones or skeleton and under a microscope, the muscle fibers appear to all go in one direction.

B.
The heart muscle consists of both skeletal muscle and smooth muscle.

C.
Smooth muscles are located in the body organs and under a microscope the muscle fibers appear to all go in one direction.

D.
A & B above.

E.
B & C above.

8.
Alpha-adrenergic drugs will cause

A.
the smooth muscles in blood vessels to dilate (increasing blood pressure)

B.
the pancreas to decrease the release of insulin (which could lead to an elevation in blood glucose)

C.
the liver to increase the storage of glycogen (which could lead to an elevation in blood glucose)

D.
the smooth muscles in the intestines to constrict

E.
the heart to beat slower but harder

9.
Which of the following statements is (are) true? 

A.
Beta-adrenergic medications can have an effect or produce a reaction in the pancreas and skeletal muscles.

B.
Beta-1 drugs work mostly on the heart, whereas the beta-2 drugs work mostly on the liver and smooth muscles.

C.
The beta-1 effect causes the heart to contract stronger and usually causes a bradycardia.

D.
A & B above.

E.
A & C above.

10.
Which of the following statements is (are) true?

A.
The beta-2 effect on the liver causes the breakdown of stored up glycogen.

B.
Beta-2 drugs usually cause smooth muscles to constrict.

C.
Beta-2 agents can cause the smooth muscles in the lungs to relax, but cause the smooth muscles in the uterus to contract.

D.
A & B above.

E.
B & C above.

11.
Diabetics must be cautious if using a decongestant because

A.
alpha-adrenergic drugs can break down and release the liver’s stored up glucose

B.
beta-adrenergic drugs can break down and release the liver’s stored up glucose

C.
beta-adrenergic agents can also decrease the release of insulin from the pancreas

D.
A & B above

E.
all of the above

12.
Most organs in the human body have receptors on their surface where drugs can attach themselves and cause their reaction to occur.

A.
The liver only has alpha-receptors.

B.
The lung only has beta-1 receptors.

C.
The pancreas has both alpha-receptors and beta-receptors.

D.
The heart has only beta-2 receptors.

E.
All of the above.

13.
Of the current list of FDA approved available OTC decongestant active ingredients,

A.
Oxymetazoline comes only in pill form

B.
Phenylephrine comes as pills, nasal sprays, nose drops, and nasal jellies

C.
Pseudoephedrine comes as pills, nasal sprays, nose drops, and nasal jellies

D.
Levmetamfetamine comes only in pill form

E.
Naphazoline comes as pills, nasal sprays, nose drops, and nasal jellies

14.
In a recent article in The New England Journal of Medicine, _______ has received some bad press concerning hemorrhagic stroke.

A.
Phenylpropanolamine

B.
Phenylephrine

C.
Pseudoephedrine

D.
Propylhexedrine 

E.
Levmetamfetamine

15.
Which of the following statements is (are) true regarding “mirror image” drugs?


A.
“Mirror image” drugs are usually identical in their action.


B.
“Mirror image” drugs are labeled dextro for left and levo for right


C.
“Mirror image” drugs are exact copies of each other in space


D.
“Mirror image” drugs are exact opposites of each other in space


E.
B & C above

16.
Which of the following statements is true regarding nasal sprays, nose drops, and nasal jellies?

A.
They work by constricting blood vessels in the nose and possibly in the sinus areas.

B.
The duration of action in most individuals stays the same regardless of duration of use.

C.
They are bacteriostatic and therefore with shared usage, the risk of passing an infection from one person to the next is nil.

D.
After usage, the onset of action is quick but not as fast as decongestants in pill form.

E.
Some researchers question the effectiveness of oral decongestants in decreasing the pressure sensation in the sinus area.  It appears that nasal sprays, nose drops, and nasal jellies may work somewhat better on this problem.


17.
Regarding “rebound congestion”


A.
It occurs more frequently with oral decongestants.


B.
It describes the normal congestion that returns when the drug wears off.

C.
To prevent it from occurring with nasal sprays, drops, or jellies, the package insert warns people to not use them for more than 7 days.

D.
It describes a congestion that returns 3 days later after decongestant usage has been stopped.

E.
It describes a nasal stuffiness that becomes greater than it was after the drug wears off, which then only makes the symptoms seem worse.

18.
Regarding nasal congestion in pregnancy, 

A.
It is unusual unless it occurs in the setting of a cold or flu infection.

B.
The reason for its development is not completely understood, but may be partly due to the fact that blood vessels are more dilated when a woman is pregnant.

C.
Fortunately, it is short lived and only lasts for a few days.

D.
OTC decongestants are usually very helpful in the treatment of this problem.

E.
C & D above.

19.
Which of the following statements is (are) true?

A.
The use of decongestant drugs in pregnancy has not been shown to cause gastroschisis in the general pregnant population.

B.
Gastroschisis is a rare birth defect in which the abdominal wall is not completely closed allowing the intestines to protrude out and be exposed to the amniotic fluid.

C.
One of the theories behind the cause of this specific birth defect is a dilated blood vessel.

D.
All of the above.

E.
Only A & B above.

20.
Regarding decongestant usage in pregnancy,

A.
Beta-2 drugs can cause the smooth muscles in the uterus to contract, which could be a problem for pregnant women at risk for preterm labor.

B.
Alpha-adrenergic medications cause the smooth muscles in the uterus to relax, which means that they might slow down, stop or prevent uterine contractions.

C.
Pregnancy induced hypertension (PIH) can develop quickly without the pregnant woman’s knowledge and therefore, the use of decongestants in this setting could result in significant problems.

D.
A & B above

E.
All of the above.

