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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) antihistamine 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 OTC antihistamine usage.

3.
Describe how the OTC antihistamine drugs work and the differences between H-1 and H-2 receptors.

4.
List the currently available Food and Drug Administration (FDA) approved OTC antihistamines and describe some of the differences between these active ingredients, their anticholinergic effects, and use as nighttime sleep-aids.

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”. 

The antihistamines are a group or class of drugs that temporarily alleviate the symptoms of a runny nose and watery eyes.  Some of the FDA approved ways of describing what these medications may do are: temporarily relieves, decreases, alleviates, or helps dry up a runny nose.  Also, they may temporarily alleviate, decrease, or reduce sneezing, and/or the symptoms of an itchy nose, itchy throat, itchy eyes, or watery eyes.  From those descriptions, you can see that their use is geared more toward treating allergies rather than treating the effects of the common cold or the flu.  However, many over-the-counter cold or flu products also contain antihistamines.  In addition, the over-the-counter sleep-aids are also “antihistamines” in disguise.  

Warnings Provided with OTC Antihistamines:

Individuals or patients should be aware of the following warnings before they use an OTC antihistamine and should discuss the possibility of usage with any their healthcare provider first.  The areas of potential medical concern are:

· Heart disease and hypertension

· Hyperthyroidism

· Respiratory problems (like asthma or chronic bronchitis)

· Narrow-angle glaucoma

· Stomach or intestinal ulcers

· Difficulties in urinating

· Kidney and Liver disorders

The reasons for these warnings are explained below in more detail.  Also, a major caution associated with these drugs is that they can make a person sleepy or tired and, therefore, should not be used while driving or operating equipment.

Drug Interactions with Antihistamine 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 antihistamine medications are:

1.
Drugs that may make a person tired (such as sleeping pills, tranquilizers, pain medicines, drugs that treat depression, monoamine oxidase (MAO) inhibitors, sedatives, or drugs used for psychiatric problems).

2.
Drugs that have an anticholinergic effect (antihistamines and anticholinergic drugs have similar actions and the combination might be too much).  Anticholinergic drugs are also briefly discussed below.

3.
Other antihistamine drugs (because of the added effect)

4.
Aminosalicylic acid (this drug is sometimes used to treat tuberculosis, and antihistamines may decrease how much of the drug gets absorbed from the stomach).

5.
Alcohol (because of the added sedative affect)

6.
Drugs to control seizures (like phenytoin or Dilantin – some antihistamines may interfere with how the body breaks down these drugs, resulting in elevated blood levels.

Common Side Effects

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

· Drowsiness or sleepiness

· Clumsiness

· Nervousness

· dry mouth or throat

· upset stomach, nausea, and vomiting

· thicker mucus in the nose or chest

The major side effects seen with antihistamine usage primarily involve the function of the brain or nervous system.  They include such symptoms as hallucinations, slurred speech, severe dizziness or fainting, tremors, tachycardia, shortness of breath, disorientation, severe sleepiness, inability to urinate, and very dilated pupils.

How Antihistamines Work and the Effects of Histamine

Around 1910, researchers found that if parts of the human body were exposed to a substance (something very common in plants and foods), different reactions in the body would occur.  They knew that this substance was a type of chemical called an amine.  In 1927, other researchers found that parts of the human body also had this same amine, and shortly thereafter it was given the name histamine (histos in Greek means tissue, thus tissue-amine).

For about 40 years (from 1910 to 1950) many studies were performed on histamine and the human body.  Researchers learned that histamine would cause the smooth muscle in the lungs to constrict making breathing more difficult and would cause the smooth muscle in the intestines to contract.  However, histamine would usually cause the smooth muscle in blood vessels to relax, which might decrease or lower blood pressure.  Histamine could also cause the stomach to produce more acid and it was also found to bother nerve endings, which could cause itching.  Finally, researchers learned that histamine would cause tissue and blood vessels to be more leaky resulting in swelling and irritation.

For humans, they learned that certain parts of the body (like the lungs, nose, and skin) produce histamine and that some cells inside the body actually store up histamine.  If these cells are damaged or are exposed to something that is irritating (like pollen), histamine can be released that results in many of the symptoms listed above.

An important point to understand is that antihistamines do not block the release of histamine nor do they have any action against the histamine substance itself.  Their purpose is to minimize or lower the effect of the histamine that is about to be released or has already been released.  It is actually easier to explain this by using an example of a nerve ending.  If histamine gets to the nerve ending first, itching will occur.  However, if the antihistamine gets there first, no itching occurs because the receptor where the histamine was going to attach on the nerve ending is now filled with the antihistamine, so the histamine reaction does not occur.

As stated in the last paragraph, for histamine to produce its effect, it must bind to receptors.  In the 1960s and the 1970s, researchers discovered two different receptors where histamine can work, called H-1 and H-2 receptors.  The H-1 receptors are found in the lungs, blood vessels, and at nerve endings.  H-2 receptors are primarily involved in the release of stomach acid and some drugs are specifically made to be H-2 blockers, which decrease the release of stomach acid.  The antihistamines used for treating allergy related problems are all basically H-1 blockers.

For individuals with heart disease or hypertension, the OTC antihistamines at recommended doses do not appear to affect the heart directly.  However, they can sometimes change blood pressure, which in turn may affect the heart rate.  Likewise, because blood pressure and heart rate can be affected in some people who use OTC antihistamines, individuals with hyperthyroidism should also be wary.  People with asthma or chronic bronchitis should use antihistamines with caution because these drugs can make mucus or phlegm in the bronchial passages thicker, making it more difficult to cough up or remove from the lungs.  Because these drugs also have an anticholinergic effect, people with difficulty urinating and people with narrow-angle glaucoma should not use these medications without the advice of a healthcare provider first.  Finally, liver and kidney problems are included because the liver is the main organ that metabolizes the drugs once they are taken, and the kidneys usually remove them from the circulation.  People with liver or kidney disorders may take longer to metabolize or remove the antihistamine from the bloodstream.  Therefore, the amount of the drug taken or the frequency in which the drug is used may need adjustment.  The H-1 antihistamines, as a whole, do not affect the blood vessels going to the uterus nor do they act upon the muscles of the uterus itself.   In addition, they do not block the amount of stomach acid produced by the body.  In a few studies involving the H-1 antihistamines, the amount of stomach acid actually increased a little.  Because of this finding, people with stomach or intestinal ulcers should talk to their doctor first.

The Current FDA Approved OTC Antihistamines

The current list of available approved antihistamine active ingredients found in over-the-counter medications is as follows:

1.
Diphenhydramine

2.
Doxylamine

3.
Clemastine

4.
Chlorpheniramine

5.
Dexchlorpheniramine

6.
Brompheniramine

7.
Dexbrompheniramine

8.
Pheniramine

9.
Triprolidine

10.
Pyrilamine

11.
Chlorcyclizine

12.
Phenindamine

13.
Thonzylamine

This list of 13 drugs was placed in the above sequence because of similarities between some of the antihistamines.  Numbers 4 and 5 (chlorpheniramine and dexchlorpheniramine) and numbers 6 and 7 (brompheniramine and dexbrompheniramine) are “mirror image” drugs.  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 they may have very little similarity at all.  Using equal dosages, dexchlorpheniramine and dexbrompheniramine are about twice as strong as chlorpheniramine and brompheniramine, respectively.


Number 1 above, diphenhydramine, is one of the original antihistamines that was developed and studied in the 1940’s.  A common trade name for this active ingredient is Benadryl.  Number 2, doxylamine is similar to number 1 and both are very sedating as a side effect.  Therefore, these two ingredients are also found in the OTC medications that are used in treating insomnia.

Over-the-Counter Nighttime Sleep-aids

Sleep is a period of rest for the body and mind, during which consciousness is partially or completely inactive.  The inability to sleep is called insomnia.  A common misconception is that eight hours of sleep at night constitutes a good night’s rest and is the normal amount needed.  Actually, defining normal sleep time is probably not possible, because what is normal for one person may not be normal for the next.

One of the best ways to determine whether a person is obtaining an adequate amount of sleep time is to analyze his or her daytime.  If a person’s daytime mood, function, and wakefulness are not impaired, then a satisfactory amount of sleep has probably occurred. Some people just need less sleep than others.

Because it is difficult to define normal sleep time, insomnia is also difficult to characterize.  Insomnia is often categorized into short-term or transient (less than three to four weeks) versus long-term or chronic (more than three to four weeks).

The list of potential causes for insomnia is endless. However, the inciting factors can usually be grouped into a few categories, which are emotional stress (such as family, work, school), physical stress, illness, drugs (caffeine and others), poor sleep habits, and age.

The over-the-counter medications for treating insomnia are only for temporary use of occasional nighttime sleep difficulties.  They are not meant for long-time usage.  Several years ago, many different medications were available over-the-counter as nighttime sleep-aids.  Now only two remain.  Prior to the FDA's review, there were several antihistamine drugs, bromides, and a few anticholinergic medications.  The bromide drugs and anticholinergic medications were not approved because they were found to be ineffective at the doses seen in OTC products.  To become effective, higher doses were needed; reaching a level that was no longer considered safe as an over-the-counter product.  Likewise, several antihistamine drugs were available; however, the list was decreased to two, which are diphenhydramine and doxylamine, as stated above.  These are the active ingredients found within such common trade names as Nytol, Sominex, and Unisom.

Anticholinergic Drugs

As stated above, the antihistamine drugs have similar properties to medications called anticholinergics.  As background, the anticholinergic drugs have been around for thousands of years.  The original substance came from a plant called the deadly nightshade plant and in the Middle Ages this extract was used as a poison.  The plant was later named Atropa belladonna.  The atropa part was named after Atropos, the oldest of the Three Fates, and the one who cuts the thread of life.  This substance was eventually isolated in 1831 and was called atropine.

Atropine was also found in a plant called Datura stramonium (also called Jamestown weed or Jimson weed).  A relative to atropine is scopolamine, which can be found in plants called Hyoscyamus niger and Scopolia carniolica.  A few other drugs in this group include methscopolamine, hyoscyamine, hyoscine, and homatropine.  

Belladonna in a way has become an all encompassing word for many of the drugs in this category.  The Belladonna drugs or anticholinergics were found to affect the human body in many different places.  They were found to cause tachycardia, dilate pupils, inhibit sweating (causing the skin to become dry and hot), dry up the mouth, produce sleepiness and forgetfulness, decrease muscle contractions of the intestines, and make urinating difficult.  As can be seen, this list is similar in respects to the actions of the antihistamines.

Summary:


Millions of people suffer from allergies; therefore, antihistamines are commonly used drugs throughout the United States.  In addition, newer antihistamine medications have emerged in the past few years (such as Claritin and Allegra) that currently can only be obtained by prescription.  Pharmaceutical companies have been aggressively advertising on television and in magazines urging people with allergies to speak to their physicians and ask for these drugs.  It is conceivable that some day these too will be OTC products.  Because of this tremendous push to the public regarding the treatment of their own symptoms, knowledge of these drugs is essential.  It is important for nurses and other healthcare providers to be aware of these facts when caring for patients.  The same is true for herbal products that contain anticholinergic drugs.  

References or Suggested Reading:

1.
Estelle F, Simmons R.  H1-receptor antagonists: safety issues.  Ann Allergy Asthma Immunol  1999;83:481-8.

2.
Drug Monographs from the U.S. Food and Drug Administration on Over-the-Counter Ingredients. Final Rulings: Cough/Cold-Antihistamines, Daytime Sedatives, and Nighttime Sleep-aids. Federal Register, Washington D.C.  Publications from 1979 to 1997.

3.
Code of Federal Regulations 21, Parts 300 to 499, U.S. Food and Drug Administration.  Published by the Office of the Federal Register, National Archives and Records Administration.  Washington D.C.

4.
Scavone JM, Greenblatt DJ, Harmatz JS, et al.  Pharmacokinetics and pharmacodynamics of diphenhydramine in young and elderly volunteers.  J Clin Pharmacol  1998;38:603-9. 

5.
Consumer Healthcare Products Association – List of Ingredients and Dosages Transferred from RX-to-OTC Status by the FDA from 1975 through 1999.

6.
Radovanovic D, Meier PJ, Guirguis M, et al.  Dose-dependent toxicity of diphenhydramine overdose.  Hum Exp Toxicol  2000;19:489-95.


7.
Hardman JG, Limbird LE, Molinoff PB, RuddonRW, Gilman AD, eds.  Goodman and Gilman’s – The Parmacologic Basis of Therapeutics, 9th Edition. New York: McGraw-Hill Publishing Co., Inc. 1996.

8.
Nageotte MP, Briggs GG, Towers CV, Asrat T.  Droperidol and diphenhydramine in the management of hyperemesis gravidarum. Am J Obstet Gynecol 1996;174:1801-6. 

9.
Physician’s Desk Reference (PDR). New Jersey: Medical Economics Publishing, selected editions from 1999-2000.

10.
Physician’s Desk Reference for Nonprescription Drugs and dietary Supplements. New Jersey: Medical Economics Publishing, selected editions from 1980-2000.

11.
Woosley RL. Cardiac actions of antihistamines. Annu Rev Pharmacol Toxicol  1996;36:233-52.

12.
Heinonen OP, Slone D, Shapiro S.  Birth Defects and Drugs in Pregnancy, Boston: John Wright, PSG Inc. 1983.

13.
Simons FE, Fraser TG, Reggin JD, Simons KJ.  Comparison o f the central nervous system effects produced by six H1-receptor antagonists.  Clinical Exp Allergy  1996;26:1092-7.  


About the Authors:

Dr. Towers is currently on a sabbatical writing a series of books that deal with the safety of over-the-counter drugs, herbal medications, and natural remedies used during pregnancy.  The first is in print entitled “I’m Pregnant & I Have a Cold – Are Over-the-Counter Drugs Safe to Use?” published by RBC Press, Inc.

Before his sabbatical, Dr. Towers was an Associate Professor in the Department of Obstetrics and Gynecology at the University of California, Irvine.  He also was the Director of Perinatal Medicine at Long Beach Memorial Women’s Hospital in Long Beach California.  He has practiced clinically in the states of Kansas, California, and Wisconsin.  Dr. Towers has multiple publications in peer review medical journals and he has given lectures on a wide variety of obstetrical and medical topics nationwide.
Patricia D. Hastings has been a registered nurse involved in clinical practice for more than 20 years.  She currently is the Clinical Director of Obstetrics and Women’s Services at John C. Lincoln-North Mountain Hospital in Phoenix, Arizona.   She is a member of AWHONN and the ANA, and is participating in the Advanced Practice Chapter of the Arizona Nurses Association.

She received her BSN and then her MSN from Wichita State University in Kansas and is licensed as an Advanced Registered Nurse Practitioner in the State of Kansas.  She has provided several presentations regarding nursing concerns related to Women’ Health Care and has frequently lectured on normal and high-risk obstetrical issues.  She has practiced clinically in Kansas, California, and Arizona.

Examination:

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

A.
Pancreatic disorders

B.
Hypothyroidism

C.
Stomach or intestinal ulcers

D.
Difficulties with incontinence

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 antihistamine medications?


A.
Monoamine Oxidase (MAO) inhibitors.

B.
Aminosalicylic acid or phenytoin

C.
Other antihistamines

D.
All of the above.

E.
Only A & B above.

3.
Which of the following drugs should be used with caution due to the risk for drug interactions if used with antihistamine medications?


A.
Drugs with an anticholinergic effect

B.
Pain medications or alcohol

C.
Other decongestants or cough suppressants because of an added effect

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 antihistamine?

A.
insomnia and wakefulness

B.
dry mouth or throat

C.
thinner mucus in the nose and chest

D.
A & B above

E.
B & C above.

5.
Major side effects that can occur when using over-the-counter antihistamines primarily involve the function of the 

A.
heart and cardiovascular system

B.
pancreas 

C.
liver or kidneys

D.
brain or nervous system

E.
stomach and small intestines

6.
Researchers learned that histamine would or could

A.
cause the smooth muscle in the lungs to constrict making breathing more difficult

B.
cause the smooth muscle in the intestines to relax.

C.
cause the smooth muscle in blood vessels to constrict, which might increase blood pressure.

D.
cause the stomach to decrease acid production

E.
bother nerve endings, which could cause pain

7.
Antihistamines work by

A.
blocking the release of histamine

B.
interacting with the histamine substance itself

C.
binding to histamine receptors, thereby minimizing the effect of the histamine that is about to be released or has already been released

D.
A & B above

E.
A & C above

8.
Researchers discovered two different receptors, called H-1 and H-2 receptors, where histamine can work.  The H-1 receptors are primarily found in

A.
in the lungs and blood vessels

B.
the stomach for releasing acid 

C.
at nerve endings

D.
A & B above

E.
A & C above

9.
Researchers discovered two different receptors, called H-1 and H-2 receptors, where histamine can work.  The H-2 receptors are primarily found in

A.
in the lungs and blood vessels

B.
the stomach for releasing acid  

C.
at nerve endings

D.
A & B above

E.
A & C above

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

A.
For individuals with heart disease, the OTC antihistamines at recommended doses do not appear to affect the heart directly.

B.
For individuals with hypertension, the OTC antihistamines do not change blood pressure.

C.
People with asthma or chronic bronchitis should use antihistamines because these drugs can make mucus or phlegm in the bronchial passages thinner.

D.
All of the above

E.
Only B & C above.

11.
Which of the following statements is (are) true?

A.
Because blood pressure and heart rate can be affected in some people who use OTC antihistamines, individuals with hypothyroidism should be wary.

B.
Because antihistamines have an anticholinergic effect, people who have difficulty with incontinence should not use these medications without the advice of a healthcare provider first.  

C.
Because antihistamines have an anticholinergic effect, people with narrow-angle glaucoma should not use these medications without the advice of a healthcare provider first.  

D.
All of the above.

E.
Only B & C above.

12.
The H-1 antihistamines

A.
do affect the blood vessels going to the uterus but do not act upon the muscles of the uterus itself.

B.
do not block the amount of stomach acid produced by the body.

C.
in a few studies, were found to actually increase the amount of stomach acid produced.

D.
A & B above.

E.
B & C above.

13.
The current list of available FDA approved OTC antihistamine active ingredients include all of the following except

A.
Diphenhydramine and 
Doxylamine

B.
Loratadine and Astemizole

C.
Clemastine and Triprolidine

D.
Chlorcyclizine and Phenindamine

E.
Chlorpheniramine and
Brompheniramine

14.
Example(s) of “mirror image” drugs in the antihistamine list is (are)

A.
chlorpheniramine and dexchlorpheniramine

B.
pheniramine and chlorpheniramine

C.
pheniramine and brompheniramine 

D.
all of the above

E.
Only B & C above

15.
Which of the following statements is true?

A.
The inability to sleep is called narcolepsy.

B.
Eight hours of sleep at night constitutes a good night’s rest and is the normal amount that is needed.

C.
If a person’s daytime mood, function, and wakefulness are not impaired, then a satisfactory amount of sleep has probably occurred.

D.
The over-the-counter medications for treating insomnia are meant for prolonged use because they are not addicting.

E.
Many different medications today are still available over-the-counter as nighttime sleep-aids, including several antihistamine drugs, bromides, and a few anticholinergic medications.

16.
Insomnia is often categorized into short-term or transient, which is 

A.
less than one week

B.
more than six to eight weeks

C.
less than six to eight weeks

D.
more than three to four weeks

E.
less than three to four weeks

17.
The potential causes for insomnia is (are)

A.
family stress and physical stress

B.
age

C.
drugs (such as caffeine and others)

D.
all of the above

E.
Only A & C above

18.
The active ingredients found within such common trade names as Nytol, Sominex, and Unisom are


A.
Loratadine and Astemizole 

B.
Diphenhydramine and 
Doxylamine

C.
Chlorpheniramine and
Brompheniramine 

D.
Chlorcyclizine and Phenindamine

E.
Clemastine and Triprolidine

19.
Some examples of anticholinergic drugs include(s)

A.
atropine and homatropine

B.
scopolamine and hyoscine

C.
methscopolamine and hyoscyamine

D.
all of the above

E.
Only A & B above

20.
The Belladonna drugs or anticholinergics were found to affect the human body in many different places, such as

A.
dilate the pupils

B.
cause bradycardia 

C.
promote sweating

D.
produce wakefulness or insomnia 

E.
increase the muscle contractions of the intestines

