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Cough, cold and flu: 
Best practices  
for assessment  
and treatment

IntroductIon
Cough, cold and flu are among the 

most commonly experienced conditions 
in adults and children that lead them to 
seek medical care.1,2 Patients and caregiv-
ers frequently seek the advanced prac-
tice clinician’s advice for treating symp-
toms associated with cough, cold and 
flu, as well as preventing their spread. 
Advanced practice clinicians are easily 
accessible to help patients with self- and 
prescription treatment options, as well as 
prevention techniques. This continuing 
education lesson will provide informa-
tion about the cause, treatment and pre-
vention of cough, cold and flu in adults 
and children, including when referral for 
additional medical care is advised. 

cough
Cough is often a symptom of cold 

and flu, but also can occur by itself. It is 
the most common symptom for which 
patients seek medical care.1 Americans 
spent $6.63 billion on cough, cold and 
related products in 2012.3 Cough is an 
important defensive reflex that helps 
clear secretions, foreign particles and ir-
ritants from breathing passages. Coughs 
may be voluntary or involuntary; each is 
controlled by different areas of the brain. 
There are three phases in the cough re-
flex: inhalation, followed by forced exha-
lation against a closed glottis and violent 
air release from the lungs following glot-
tis opening, usually accompanied by a 
distinctive sound.4 Cough is classified as 
acute, subacute or chronic, based upon 
its duration. Each is associated with 
common causes as noted in Table 1.5

Symptomatology
Coughs are described as productive 

or nonproductive.6 Productive coughs 
expel secretions from the respiratory 
tract and are often called “wet.” 
Secretions can be clear or colored, with 

or without odor. Colored secretions 
may be caused by underlying bacterial 
infection or inflammatory disorders, 
while odors may result from anaerobic 
bacteria.6 Nonproductive, or dry, coughs 
are not accompanied by secretions. They 
are commonly associated with viral 
respiratory infections, GERD, cardiac 
disease and ACE inhibitors. 

Coughs that are accompanied by a 
“whooping” sound may be indicative 
of a pertussis bacterial infection. Pertus-
sis is a highly contagious bacterial dis-
ease that causes uncontrollable, violent 
coughing. Pertussis may be prevented 
by the diphtheria, tetanus, and pertussis 
(DTaP) vaccination in infants and chil-
dren, and tetanus, diphtheria and per-
tussis (Tdap) vaccination for adolescents 
and adults. After childhood vaccination, 
the Tdap vaccine should be given around 
the age of 11 or 12 years, and a tetanus 
and diphtheria (Td) every 10 years there-
after.7 Pertussis can be fatal to infants, 
so current vaccination for all people is 
important in preventing outbreaks. The 
United States has been experiencing a 
pertussis outbreak in recent years, with 
more than 41,000 cases reported to the 
CDC in 2012.8 Causes are thought to be 
lack of vaccination among a significant 
enough percentage of the population 
and poorer effectiveness of newer vac-
cines. Symptoms are similar to the com-
mon cold for about a week after bacterial 
exposure and progress within another 10 
to 12 days to coughing episodes.8 Other 
symptoms include runny nose, slight fe-
ver and diarrhea. Treatment of pertussis 
is with erythromycin or other antibiotics 
if caught early enough.7 The infection 
generally lasts up to six weeks.7   

Prevention
Preventing and treating cough de-

pends upon its cause. For coughs due 
to ACE inhibitors, change of therapy is 
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2. Differentiate and assess the symptoms associated with cough, 
cold and flu in adults and children. 

3. Counsel patients on strategies that may help prevent and treat 
cough, cold and flu.

4. Identify patient populations and conditions when nonpharma-
cologic options, including humidifiers and vaporizers,  
are appropriate. 

5. Review evidence-based research regarding nonpharmacologic 
and pharmacologic options available for treating cough, cold 
and flu in adults and children.
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recommended.5 For coughs due to bacterial 
or viral infection and flu, there are a number 
of nonpharmaceutical interventions, or NPIs, 
that can prevent the spread of infection, ac-
cording to a recently published comprehen-
sive literature review.9 These include:

• Healthy habits;
• Hand hygiene;
• Masks;
• Ventilation/high-efficiency particulate 

air, or HEPA, filtration;
• Exhaust fans; and
• UV light.
NPIs are thought to work by limiting virus 

transmission in a number of ways, including 
physical (e.g., filtration and dilution) and bio-
logical (e.g., disinfectants and UV light) decay 
of the virus particles that may be emitted when 
an infected person coughs, sneezes, talks or 
breathes.9 Infections may spread through di-
rect contact, indirect contact and/or airborne 
spread. Viruses that cause colds and other 
infections can live up to three to four hours 
on contaminated skin or surfaces, while the 
influenza virus may survive up to 48 hours.9  
Studies have shown that maintaining a rela-
tive humidity level between 40% to 60% can 
reduce the survival of the flu virus on surfaces 
and in the air. 9

Practicing healthy habits and good hygiene 
can help prevent the spread of infection, in 
addition to maintaining current vaccinations. 
The primary direct method of contracting viral 
infections is by touching one’s mucous mem-
branes with contaminated hands. Avoiding 
this, using proper hand-washing techniques 
and disinfecting surfaces can help prevent 
cough from infection. Hand sanitizers are an 
easy way to help prevent the spread of in-
fection. Sanitizers with triclosan have been 
shown to reduce the spread of both bacterial 
and viral infections.10 Evidence suggests a pe-
riod of 20 seconds of washing/sanitizing is 
suitable for removal.9 Other ingredients used 
in sanitizers — such as surfactants, allantoin 
and benzalkonium chloride formulation, ethyl 
alcohol, benzalkonium chloride, salicylic acid 
and pyroglutamic acid — have been shown to 
have various levels of activity against bacteria 
and viruses.11 Use of a mask may provide pro-
tection against spread of infection by touch-
ing mucous membranes or help block aerosol 
transmission of virus from an infected person. 

Studies have correlated higher infection 
rates and poorly ventilated air.9 Airborne virus 
concentration is reduced with the use of filters 
or fresh air entering rooms. HEPA filters can 
be used in home heating and air-conditioning 

systems, and can remove nearly 98% of par-
ticles that are very small (≤0.3 um). Portable 
air purifiers also can be used and may be pur-
chased with UV lights, which also disinfect the 
air passing through them. It is recommended 
to look for one that is 99.97% true HEPA and 
suitable for the room size. Creating negative 
pressure by using exhaust fans also is effective 
in reducing particles. Bathrooms can pose a 
special risk to infection spread, and it is recom-
mended that bathroom windows be left partly 
open with the exhaust fan on. Additionally, in 
homes with more than one bathroom, infect-
ed individuals should use a dedicated single 
bathroom to help prevent infection spread.9

Mounting evidence shows that humidity 
levels can impact the level of airborne influ-
enza virus.12 A recent model showed the con-
centration of airborne influenza A virus from 
cough would be reduced by 10% by increasing 
relative humidity from 35% to 50% 10 minutes 
following the cough, and by 40% in one hour.12 
A humidity level of 40% to 60% is recommend-
ed to minimize the survival of viruses in the 
air and on surfaces.9,12,13

See Table 2 for strategies to discuss with pa-
tients and caregivers.14 Guidelines for home 
hygiene also have been developed by the 
International Scientific Forum on Home Hy-
giene.15 The advanced practice clinician may 
wish to download the guidelines, which in-
clude broader hygiene practices, at IFH-home-
hygiene.org and use them when appropriate.

nonpharmacologic treatment options
Treatment of cough includes both nonphar-

macologic and pharmacologic options. Non-
pharmacologic options include nonmedicated 
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Cough type Duration Causes signs anD symptoms

aCute Fewer than three 
weeks

Viral upper respiratory tract 
infection

Sneezing, sore throat, rhinorrhea and low-grade 
temperature

Pneumonia Sneezing, sore throat, high fever, shortness of 
breath and chest pain

Acute left ventricular failure Wheezing, shortness of breath, fatigue and exer-
cise intolerance

Asthma Wheezing or chest tightness, coughing at night 
and coughing in response to irritants

subaCute Three to eight weeks Post-infectious cough Fever, paroxysm of coughing, post-tussive cough-
ing and inspiratory whooping sound

Bacterial sinusitis Pressure or pain in the head or sinuses, post-nasal 
drip, fever, earache, tiredness and sore throat

Asthma Wheezing or chest tightness, coughing at night 
and coughing in response to irritants

ChroniC More than eight weeks Upper airway cough  
syndrome

Mucous drainage from nose and frequent throat 
clearing

Asthma Wheezing or chest tightness, coughing at night 
and coughing in response to irritants

Gastrointestinal reflux disease Heartburn, worsening symptoms when lying down 
and improvement with acid-lowering drugs

Chronic obstructive 
pulmonary disorder

Productive cough most days of the month at least 
three months a year for at least two years

Carcinoma Blood-tinged sputum or coughing up frank blood, 
fatigue, weakness, chest pain, shortness of breath, 
weight loss and shoulder/arm/bone pain

Left ventricular heart failure Wheezing, shortness of breath, fatigue, exercise 
intolerance and edema

Side effect of angiotensin-
converting enzyme inhibitors

Check medication profile

Table 1 
Cough classification5,6

habits

• Eat a balanced diet
• Get enough sleep
• Manage stress
• Exercise moderately
• Stop smoking or reduce frequency; avoid second-hand 

smoke
• Maintain adequate relative home humidity (40% to 60%).
• Use exhaust or ceiling fans to create circulation, nega-

tive pressure
• Use HEPA filters in furnace systems
• Use portable air filtration systems with/without UV lights

hygiene

• Avoid contact with infected people
• Practice good hand-washing habits and techniques 

— at least 30 seconds with hot water and soap — 
especially after shaking hands or coughing

• Use hand sanitizers
• Avoid touching the face with hands and potentially 

contaminated surfaces; consider mask use
• Disinfect surfaces
• Have infected individuals use only one bathroom in 

homes with multiple bathrooms

Table 2 
Healthy habits and hygiene practices9,12-14
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lozenges, hydration and humidification. Phar-
macologic options include cough suppressants 
or antitussives for nonproductive coughs, and 
expectorants or protussives for patients with 
productive coughs. The advanced practice cli-
nician needs to ask the patient questions — in-
cluding but not limited to how long they have 
had the cough, whether it is productive or 
nonproductive and what other chronic condi-
tions they have — in order to recommend ap-
propriate treatment strategies.

Use of nonmedicated lozenges in adults and 
children old enough to avoid accidental swal-
lowing can provide moisture to a dry throat 
and reduce irritation and coughing.6 Popsicles, 
preferably sugar-free, may be used by children 
as well. Hydration with water may make mu-

cus in secretions less viscous and more easily 
expelled. Most adults should drink at least 
eight 8-oz. glasses of water daily. Children 
older than 4 months may be helped by drink-
ing warm liquids, such as apple juice, broth or 
decaffeinated tea. The warm liquids may relax 
airways and also loosen mucus. Honey should 
not be added to liquids for children less than 
1 year because of the risk of botulism bacte-
rial growth; honey has been shown to be ben-
eficial in children older than 1 year for acute 
cough.16 Care should be taken in patients with 
lower respiratory tract infections, heart failure, 
renal failure or other conditions where excess 
fluid could make the condition worse. Infants 
and young children up to 2 years of age with 
congestion may require use of a rubber nasal 

syringe to clear nasal passages since they can-
not blow their noses. This can reduce cough 
caused by postnasal drip. Additionally, raising 
the head of the bed or propping the infant or 
child upright when they sleep can help nasal 
secretion drainage.6

Humidification
Humidifiers may be used to increase the 

amount of moisture in inspired air. Increas-
ing air humidity may sooth irritated airways.6 
However, care should be taken not to over-
humidify air, which may increase mold and 
dust mite activity, making allergies worse. A 
humidity level of 40% to 60% is recommended 
to minimize the survival of airborne viruses 
and bacteria in the air and on surfaces, yet re-
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* Safety and efficacy as an antitussive in children not established ** CNS = central nervous system; MOA = monoamine oxidase 

Drug
Common 
traDe names

aDults anD ChilDren 
olDer than 12 years

ChilDren 
6 to 12 years

ChilDren younger 
than 6 years Common siDe effeCts

Drug 
interaCtions**

Chlophedianol Vanacof DX® 25 mg every six to 
eight hours (100 mg 
maximum)

12.5 mg every six to 
eight hours (50 mg 
maximum)

12.5 mg every six to eight 
hours (50 mg maximum)

Excitation, hyperirritability, nightmares, 
hallucinations and urticaria; nausea, vom-
iting and drowsiness with large doses

Avoid alcohol and other 
CNS depressants and 
MAO inhibitors.

Codeine Widely available 
generically

10 mg to 20 mg every 
four to six hours (120 mg 
maximum)

5 mg to 10 mg every 
four to six hours (60 mg 
maximum)

2 to 6 years: 1 kg/mg/day 
in four doses

Nausea, vomiting, sedation, dizziness and 
constipation

Avoid alcohol and other 
CNS depressants.

Dextromethorphan*  Delsym®, Robitus-
sin®, Triaminic® and 
Vicks® 44® Custom 
Care 

10 mg to 20 mg every 
four hours, or 30 mg 
every six to eight hours 
(120 mg maximum)

5 mg to 10 mg every 
four hours, or 15 mg 
every six to eight hours 
(60 mg maximum)

Younger than 4 years: Not 
for OTC use

Confusion, excitement, irritability and 
nervousness

Well absorbed through 
GI tract and rapidly 
converted to peniciclovir, 
which has broad activity 
against VZV

Diphenhydramine 
HCl

Benadryl® 25 mg every four hours 
(150 mg/day maximum)

12.5 mg every four 
hours (75 mg/day 
maximum) 

2 to 6 years: 6.25 mg 
every four hours (37.5 
mg/day maximum) 

Drowsiness, disturbed coordina-
tion, respiratory depression, blurred 
vision, urinary retention, dry mouth 
and respiratory secretions; may cause 
excitability in children

Potentiates effects of 
narcotics, non-narcotic 
analgesics, benzodiaz-
epines, tranquilizers and 
alcohol; increases effect 
of MAO inhibitors

Guaifenesin Humibid® Maximum 
Strength, Mucinex®, 
Robitussin® and 
Tussin® Expectorant

200 mg to 400 mg 
every four hours 
Extended release: 600 
mg to 1,200 mg every 
12 hours
(2.4 g/day maximum)

100 mg to 200 mg 
every four hours (1.2 
g/day maximum)

6 months to 2 years: 
25 mg to 50 mg every 
four hours (300 mg/day 
maximum) 
2 to 6 years: 50 mg to 
100 mg every four hours 
(600 mg/day maximum)

Nausea, vomiting, dizziness, headache, 
rash, diarrhea, drowsiness and stom-
ach pain

None reported

Guaifenesin in 
combination with 
codeine

Cheratussin AC, 
Robitussin® AC

Based upon formulation Based upon formulation Based upon formulation See individual agents Avoid alcohol and other 
CNS depressants

Guaifenesin in 
combination with 
dextromethorphan

Cheracol® D, Dia-
betic Tussin® DM, 
Mucinex® DM and 
various Robitussin®

Based upon formulation Based upon formulation Based upon formulation See individual agents Avoid combination with 
MAO inhibitors and 
sibutramine; caution 
with CYP2D6 inhibitors

Hydrocodone and 
chlorpheniramine

TussiCaps® and 
Tussinex®

10 mg/8 mg every 12 
hours 

5 mg/4 mg every 12 
hours

Contraindicated in 
children younger than 
6 years

Chest tightness, anxiety, dizziness, 
drowsiness, sedation, rash, constipa-
tion, nausea, vomiting, respiratory 
depression and thickening of bronchial 
secretions

Avoid alcohol and other 
CNS depressants

Hydrocodone 
bitartrate and 
homatropine 
methylbromide 

Hydromet® and 
Tussigon®

One tablet or 5 mL 
every four to six hours 
as needed (six tablets 
or 30 mL per 24 hours 
maximum)

Half a tablet or 2.5 
mL every four to six 
hours as needed (three 
tablets or 15 mL per 
24 hours maximum)

Contraindicated in 
children younger than 
6 years; safety not 
established

Chest tightness, anxiety, dizziness, 
drowsiness, sedation, rash, constipa-
tion, nausea, vomiting and respiratory 
depression

Avoid alcohol

Table 3 
Oral antitussives and expectorants6,24
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main nonoptimal for mold and mites.9,13 There 
are different types of humidifiers and vapor-
izers, both cool- and warm-mist. Vaporizers 
are humidifiers that have a cup to place medi-
cated liquids that create medicated vapor.6 All 
should be cleaned each day and disinfected 
weekly. Some prefer cool-mist humidifiers 
because there is less risk for injury if they are 
tipped over. Distilled water should be used 
in cool-mist devices, although some are now 
made with a demineralization cartridge and 
wicks to filter minerals from the water, making 
use of regular water possible. Water should be 
changed daily.

 
Cool moisture

Evaporative humidifiers use a wick system 
to draw water from a reservoir, while a fan 
blowing over the wick releases water into the 
air. Wicks may come treated with antibacterial 
agents, or water may have antibacterial addi-
tives or use UV technology to inhibit bacterial 
growth.17 Impeller humidifiers use a rotating 
disc to fling water at a comb-like diffuser. The 
diffuser breaks the water into fine droplets 
that float into the air. Ultrasonic humidifiers 
use a metal diaphragm vibrating at an ultra-
sonic frequency to create water droplets. These 
humidifiers usually are silent.

Warm moisture
Steam vaporizers boil water and release the 

warm steam into the room. This is the simplest 
and least expensive technology for humidifi-

cation. Medicated inhalants may be used with 
the unit to help reduce coughs. Steam inhalers 
release the warm steam for personal cough-
cold relief. The amount and temperature of the 
steam is controlled by the amount of cool air 
that mixes with the steam. There are two ver-
sions: one that heats the water electrically and 
can be used with medicated inhalant pads, 
and one that requires adding hot water and 
can be used with liquid medicated inhalant. 
Warm-mist humidifiers boil water in a small 
cup using an electrical heater element. This 
type of heater produces steam that is usually 
mixed with air in a cooling tower. Medicated 
inhalants may be used with the unit to help 
reduce coughs. 

Some humidifiers use a germ-free process 
that uses a patented ultraviolet light technol-
ogy to kill up to 99.999% of bacteria, mold 
and fungi in the unit’s water. The technology 
is available in both cool- and warm-moisture 
units. When using medicated inhalants, usu-
ally made with menthol or camphor, refer to 
product-specific directions. Use of these prod-
ucts is not recommended in children younger 
than 2 years. Commonly used inhalant exam-
ples are Vicks® VapoSteam® and Kaz® inhal-
ant liquid, which contain camphor as a cough 
suppressant, along with other essential oils. 
Commonly used inhalant pads include Vicks® 
VapoPad® Replacements. Other products may 
contain only aromatic oils, such as lavender 
and rosemary. More recently, inhalant pads 
have been developed for use with plug-in va-

porizer nightlights — e.g., Vicks® Advanced 
Soothing Vapors Waterless Vaporizer. Ad-
vanced practice clinicians may help patients 
and caregivers find an appropriate inhalant 
and discuss proper dosing.

Pharmacologic therapy
Pharmacotherapy for cough consists of oral 

and topical antitussives, oral expectorants and 
antibiotics in cases where cough is caused by an 
underlying bacterial infection. FDA-approved 
over-the-counter systemic antitussives include 
codeine, dextromethorphan, diphenhydramine 
and chlophedianol. Hydrocodone is approved 
for prescription use.17 Authors of a 2008 
Cochrane review of OTC medications for acute 
cough in children and adults in ambulatory 
settings concluded there is no good evidence 
for or against the effectiveness of their use.18 
Table 3 outlines names, dosages, side effects 
and drug interactions for oral antitussive 
and expectorants. For coughs due to other 
chronic conditions, such as asthma or chronic 
bronchitis, oral or inhaled corticosteroids and 
inhaled broncodilators may be appropriate.

Codeine, dextromethorphan, diphenhydr-
amine and chlophedianol are indicated for the 
suppression of nonproductive cough caused by 
chemical or mechanical respiratory tract irrita-
tion. Guaifenesin is indicated for symptomatic 
relief of acute, ineffective productive cough. It 
should not be used for chronic cough associated 
with chronic lower respiratory tract diseases, 
such as asthma, COPD, emphysema or smok-
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* Associated with fever

symptom ColD
allergiC 
rhinitis asthma bronChitis Croup influenza otitis meDia

sinus  
infeCtion

streptoCoCCal 
pharyngitis

 Acute onset + - +/- +/- + + + +/- +

 Rhinorrhea/runny nose + + +/- +/- NA + +/- + -

 Discharge color White Clear NA NA NA NA NA Yellow/green NA

 Discharge consistency Thin or thick Thin, watery NA NA NA NA NA Thick NA

 Nasal congestion + + NA NA + + NA + -

 Sneezing + + NA NA NA - NA - -

 Itching of nose, eyes Sometimes + NA NA NA - NA - -

 Swollen glands - - NA NA NA - NA - +

 Fever +(low-grade) - NA NA + + NA  + ++

 Sore throat + - NA NA + - NA - +

 Cough + - +
Nonproductive

+ 
Productive

+ 
Barking

+ 
Nonproductive

NA Sometimes -

 Ear pain, pressure Sometimes Sometimes NA NA NA NA ++ Sometimes -

 Facial pressure Sometimes - NA NA NA NA + + -

 Headache + Sometimes NA NA NA ++ NA Sometimes Sometimes

 Myalgia Sometimes - NA NA NA ++ NA - +*

 Fatigue + Sometimes + NA NA ++ NA Sometimes Sometimes

 Wheezing NA NA + NA NA NA NA - -

 Trouble breathing NA NA + NA + NA NA +/- -

Table 4 
Differential diagnosis of the common cold and other upper respiratory conditions11,14,28
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er’s cough. The American College of Chest 
Physicians has evidence-based guidelines for 
the diagnosis and management of cough.19 
Advanced practice clinicians may access these 
guidelines at Chestjournal.chestpubs.org/
content/129/1_suppl/1S.full. Advanced prac-
tice clinicians should be aware that in recent 
years, dextromethorphan has been increas-
ingly used for illicit purposes, particularly by 
adolescents. FDA panels considered moving  
dextromethorphan to prescription status due 
to its potential for abuse but voted against the 
recommendation in September 2010, citing 
lack of evidence that making it prescription-
only would curb abuse.20

Topical antitussives approved by the FDA 
include camphor and menthol. Most topi-
cal antitussive formulations contain 4.7% to 
5.3% camphor and 2.6% to 2.8% menthol in 
rub, cream or ointment formulations.6 These 
products are rubbed on the throat or chest in 
a thick layer up to three times a day. Examples 
include Vicks® VapoRub® and Mentholatum® 
Chest Rub.

Special considerations for children, 
pregnant women and elderly

After reviewing data related to the pediatric 
use of OTC cough-cold medications, the FDA 
issued a public health advisory in January 
2008 that recommended that these drugs not 
be used to treat infants and children younger 
than 2 years of age because serious and poten-
tially life-threatening side effects can occur. 
The advisory followed the Nonprescription 
Drugs Advisory and Pediatric Advisory Com-
mittees’ vote to recommend these products 
not be used in children younger than 2 years 
of age, and advised against their use in chil-
dren ages 2 years to 6 years.21 In October 2008, 
leading cough-cold manufacturers agreed to a 
voluntary label change that adjusted the rec-
ommended age restriction for pediatric cough-
cold use from 2 years old to 4 years old. Since 
that time, many manufacturers have relabeled 
products not to be used in children younger 
than 6 years. The American Academy of Pedi-
atrics, or AAP, also recommends the use of flu-
ids and humidity to control cough in children 
based upon its determination that no well-
controlled studies are available to support 
the safety and efficacy of codeine and dextro-
methorphan in children.22 In May 2011, the 
FDA released guidelines to address inaccurate 
dosing issues of liquid OTC products that con-
tain any dispensing device.23 The guidance re-
quires a dosing device be included for all oral 
liquid OTC products, that it be calibrated to 
the product’s dosage directions, be used only 
with the product it is packaged with and have 
visible markings even if liquid is in the device. 

Pregnant women should avoid using co-
deine, which carries a category C pregnancy 
rating, unless the benefits outweigh the risk.24 
AAP lists codeine as a medication compatible 

with breast-feeding although it is excreted in 
breast milk.25 They make no recommendations 
on dextromethorphan.

The elderly may be more likely to experi-
ence sedating effects of dextromethorphan 
and diphenhydramine. Dosages should be 
started at the low end of the range, and pa-
tients should be monitored carefully.6

Exclusions for self-treatment
Patients should not self-treat but rather seek 

medical treatment when the following criteria 
are present: presence of thick yellow, green or 
tan mucus or pus, indicating possible bacte-
rial infection; fever higher than 103°F (39.4° C); 
unintended weight loss; drenching nighttime 
sweats; history or symptoms of underlying 
chronic disease (e.g., asthma, COPD or GERD); 
aspirating foreign object; drug-associated 
cough; coughing for more than seven days or 
cough that comes and goes or keeps coming 
back; cough accompanied by “whooping,” 
worsening cough when self-treating or devel-
oping new symptoms; or an infant or child who 
has a bark-like cough, stridor or hoarseness.6

cold
The common cold is an acute viral infection 

of the upper respiratory tract that is self-
limiting. More than a billion cases of cold 
occur annually in the United States, making 
it the most common illness.2 Colds are the 
most common in children; it’s estimated that 
they may have six to 10 colds per year, with 
the number rising if they are in day care or 
school, where germs and viruses can spread 
between children.2 Because children carry the 
rhinovirus during off-peak cold seasons, they 
are the major carriers of the common cold.26 
The common cold is the second most common 
diagnosis by pediatricians, and the incidence 
is greatest among 3- to 5-year-olds in day 
care.27 Colds are more common from August 
to April, although they may occur at any time.2

Symptomatology
Sore throat usually is the first symptom of 

a cold. This is followed by nasal congestion, 
sneezing and runny nose within several days. 
Cough may follow, occurring in about 20% of 
colds. A low-grade fever (lower than 101° F) 
also may occur. Cold symptoms usually last 
between one to two weeks. While not wide-
spread, complications can result from colds 
and include sinusitis, ear infections, bronchitis 
and other respiratory infections.28 Other con-
ditions may mimic cold symptoms (Table 4). It 
is important for advanced practice clinicians to 
ask patients about their symptoms, length of 
time they have been present and other medical 
conditions in order to determine appropriate 
treatment recommendations.

Prevention
There is no known cure for the common 

cold. It may be caused by more than 200 vi-
ruses, the majority of which are rhinoviruses. 
It is transmitted most commonly by touching 
mucous membranes with hands that have 
touched the virus on other humans or objects. 
Preventing the spread of the cold virus is the 
primary approach to treatment. There are a 
number of healthy habits and good hygiene 
practices that can help prevent the spread of 
colds. Advanced practice clinicians should 
educate patients about these strategies — refer 
to Table 2.

Much attention has been paid to prod-
ucts that claim to boost the immune system, 
and many products are marketed as immune 
boosters. Examples include high-dose vitamin 
C, echinacea and other botanicals, zinc loz-
enges, combination products and probiotics. A 
2013 Cochrane Review analyzing 29 vitamin C 
trials found long-term daily supplementation 
of 0.2 g or more does not appear to prevent 
colds. They found modest benefit from pro-
phylactic vitamin C — versus therapeutic use, 
which showed no difference from placebo — 
in reducing duration of cold in adults (8%) and 
children (14%), and symptom severity.29 

A 2006 review of echinacea for preventing and 
treating the common cold looked at 16 double-
blind studies that met the researchers’ inclusion 
criteria. Reviewers found none of the prevention 
trials showed an effect versus placebo. When 
used as treatment, a significant effect was found 
in nine trials, a trend in one and no difference 
in six, suggesting standardized echinacea ex-
tracts based on aerial parts of E. purpurea may 
be effective in early treatment of cold in adults.30 
Because echinacea supplements are generally 
not standardized, each will have its own dosing 
regimen, and patients should be advised to read 
package directions carefully. 

Regarding zinc, a meta-analysis of 18 trials 
was conducted in 2013. Researchers concluded 
that oral zinc — e.g., lozenges or syrup — started 
within 24 hours of symptom onset and admin-
istered every two hours while awake was effec-
tive in reducing cold symptoms or duration of 
the cold. Researchers also reported prophylaxis 
with zinc for at least five months reduced cold 
incidence, school absenteeism and prescription 
of antibiotics in children.31 Zinc gluconate loz-
enges are recommended to be taken within 24 
to 48 hours of the onset of cold symptoms, then 
every two to four hours thereafter, not to exceed 
six per day.28 Side effects may include nausea, 
upset stomach and bitter taste. Nasal formula-
tions have been associated with loss of smell 
and should be avoided.28 

A 2011 review of probiotics to prevent URI, 
including the common cold, looked at 14 ran-
domized trials.32 Researchers found probiotics 
were better than placebo at reducing episodes 
of URI, the rate of episodes and antibiotic use. 
Effectiveness may vary by the probiotic strain 
and formulation, and the advanced practice 
clinician may help patients in selecting appro-
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priate products. Lactobacillus and bifidobacteria 
are strains most commonly studied for respira-
tory conditions.33

 
nonpharmacologic treatment options

Nonpharmacologic treatment includes 
adequate rest and nutrition, hydration and 
humidification — refer to cough section for 
details. Additionally, saline drops and nasal 
sprays also can relieve congestion by loosen-
ing encrusted mucus and drawing fluid from 
the nasal passages, acting as decongestants. 
Because it has minimal side effects, saline can 
be used in children. Saline does not cause re-
bound congestion like decongestant nasal 
sprays. The recommended dosage for saline 
drops is one to two drops into each nostril 15 to 
20 minutes before feeding and bedtime, with a 
repeated dose 10 minutes later. For sprays, it is 
two sprays in each nostril as needed.

Use of saline nasal sprays or drops should 
be followed by aspiration with a nasal bulb 
syringe to clear the nasal passageways. The 
bulb should be squeezed while gently putting 
the tip into the nostril and slowly releasing the 
pressure to draw out the fluid. The bulb should 
be disassembled and thoroughly cleaned with 
warm, soapy water after each use.6

Nasal strips also can be used in adults and 
pediatric nasal strips in children ages 5 years 
and older. The strips consist of an adhesive-
backed plastic band with a liner that is 
removed. The strip is centered between the 
bridge and the tip of the nose, just above the 
flare of each nostril. Placement is important for 
the FDA-approved device to work properly 
by exerting a gentle pressure on the nostril, 
opening it and providing relief of nasal 
congestion. Strips may be used up to 12 hours 
per day and are single-use. Patients allergic to 
latex should not use them.34 

Pharmacologic therapy
Pharmacologic options for self-treatment 

are limited and vary by age. They primarily 
deal with treating each symptom with single-
entity products. While combination products 
are available, and can offer convenience, the 
convenience should be weighed against any 
risk of taking unnecessary drugs. Symptoms 
appear at different times and with different 
duration, so use of single-entity decongestants, 
antihistamines, cough suppressants, expec-
torants and pain relievers is recommended.28 
Use of cough suppressants and expectorants 
was outlined earlier. 

Decongestants and antihistamines
For nasal congestion or runny nose, use of 

topical or systemic decongestants and anti-
histamines may be considered. See Table 5 
for dosage guidelines for decongestants and 
antihistamines. Decongestants can worsen hy-
pertension, hyperthyroidism, diabetes, heart 
disease, glaucoma and prostatic hypertrophy. 

Advanced practice clinicians should assess 
patients and make recommendations accord-
ingly. Monotherapy with OTC antihistamines 
is not effective in decreasing runny nose and 
sneezing associated with colds. Combination 
therapy with first-generation agents that con-
tain decongestants showed some benefit, but 
with questionable significance.35

Analgesics for pain and fever
Pain and fever associated with cold may be 

treated with analgesics. These include aspirin, 
acetaminophen, ibuprofen and naproxen. Ad-
vanced practice clinicians should advise pa-
tients to read the product label carefully and 
ask the patient if they are taking any other 
medications to ensure maximum dosages of 
pain relievers are not being exceeded due to 
combination or duplicate therapy. Acetamino-
phen and ibuprofen are the preferred analge-
sics for children. Liquid OTC acetaminophen 
formulations for infants and children have 
been standardized to contain 160 mg/5 mL. 
The advanced practice clinician should cau-
tion parents and caregivers about the dosage 
change and review the dose and dosage device 
with them. The recommended dose remains 10 
mg/kg/dose to 15 mg/kg/dose. Ibuprofen is 
restricted to children 6 months and older. As-
pirin should not be used in a child younger 
than 18 years with a fever, due to the risk of 
Reye’s syndrome. 

Liver toxicity with acetaminophen may oc-
cur and is a serious, dose-dependent effect. The 
maximum recommended dosage is 75 mg/
kg/day (adults not to exceed 4 g/day), and 
products carry warnings about exceeding this 
dose. Signs associated with acetaminophen 
toxicity can mimic the problems the drug itself 
treats and include nausea, vomiting, diarrhea 
and excessive sweating. This may lead parents 
and caregivers to administer more medication 
to the child. Care should be taken not to ex-
ceed this threshold by administering higher 
doses more frequently than recommended. 
In 2011 and 2012, the manufacturer of Tylenol 
products voluntarily reduced the maximum 
daily dosage to 3,000 mg (six tablets), with the 
dosing interval changed from two tablets ev-
ery four to six hours to two tablets every six 
hours; the maximum daily dosage for Regu-
lar Strength Tylenol is being reduced to 3,250 
mg.36 Further, adult product formulations 
should be avoided in children.

Parents can give the child a sponge bath as 
a nondrug alternative to fever treatment. Luke-
warm water should be used, not cold. The wa-
ter’s evaporation will create a cooling sensation 
on the skin and draw the heat to the surface.17

Local anesthetics for sore throat
In addition to earlier recommendations 

with treating throat irritation due to cough, 
medicated lozenges may be used for sore 
throats due to colds. Post-nasal drip often is 

the cause of the sore throat, and treating na-
sal congestion/runny nose may help reduce it. 
Medicated lozenges for sore throat contain an-
esthetics and local antiseptics, such as benzo-
caine, phenol and menthol. The usual dosage 
regimen calls for their use every two to four 
hours. Common brand names include Cepa-
col®, Chloraseptic®, Halls® and Sucrets®.

Special considerations for children,
 pregnant women and elderly

Concerns about the use of cough-cold prod-
ucts in children were addressed earlier in this 
monograph. With colds, however, analgesia 
for pain and fever creates an additional cau-
tion for children and adults with regard to 
acetaminophen toxicity, and care needs to be 
taken to avoid concomitant use of combination 
products with single-ingredient acetamino-
phen products. Additionally, sedating antihis-
tamines can produce excitation in children and 
should be avoided. 

For pregnant women, all FDA-approved 
cold medications carry a pregnancy category B 
or C rating, meaning their use may be consid-
ered if the benefits outweigh the risk. Decon-
gestants might decrease fetal blood flow, and 
some may be linked to abdominal wall defects 
— e.g., pseudoephedrine.28 Breast-feeding 
mothers may use the drug according to AAP. 
Decongestants can reduce milk production, 
however, and naphazoline and xylometazo-
line should be avoided. 

For analgesia, acetaminophen is the pre-
ferred choice in both pregnant and breast-
feeding patients. For runny nose, chlorpheni-
ramine is the preferred choice due to its long 
safety profile with loratidine and cetirizine 
alternates. Antihistamines can pass into breast 
milk and are contraindicated during breast-
feeding. In addition, mucolytics should be 
used with caution in women who are or could 
become pregnant because of their potential to 
loosen the mucous plug.

The elderly also should avoid use of se-
dating antihistamines, as their effects may be 
potentiated. Side effects include confusion, 
excitation and hypotension, all of which may 
increase a person’s risk for falls. Loratadine is 
the antihistamine of choice for the elderly.28

Exclusions for self-treatment
Patients should not self-treat, but rather seek 

medical treatment, when the following crite-
ria are present: fever higher than 101.5°F (38.6° 
C); history or symptoms of underlying chronic 
disease — e.g., asthma, COPD, GERD, AIDS or 
chronic immunosuppressant therapy; chest pain 
or shortness of breath; unusual fatigue/weak-
ness; earache or tugging on the ears; swollen 
glands in the neck or severely painful sore throat; 
worsening cough when self-treating or develop-
ing new symptoms; frail, elderly patients; infants 
younger than 9 months; or infants or children 
with cold lasting longer than seven days.28
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* Extended-release formulations are available, and care should be taken to read the label carefully and follow directions, especially to swallow whole.                 (Continued on page 8)
** CNS = central nervous system; MOA = monoamine oxidase; SSRIs = selective serotonin reuptake inhibitors

aCtive ingreDients
aDults anD ChilDren 
olDer than 12 years ChilDren 6 to 12 years

ChilDren  
2 to 6 years siDe effeCts** Drug interaCtions**

oral DeCongestants

Pseudoephedrine 
Drops: 7.5 mg/0.8 mL 
Syrup: 15 mg/5 mL 
Chewables: 15 mg (e.g., Sudafed®)
Tablets: 30 mg

60 mg every six hours (240 mg 
maximum) 

30 mg every six hours
(120 mg maximum) 

15 mg every six 
hours
(60 mg maximum) 

Cardiovascular and CNS 
stimulation 

MAO inhibitors, methyldopa, 
tricyclic antidepressants and 
antacids

Phenylephrine 
Drops: 1.25 mg/0.8 mL 
Syrup: 2.5 mg/5 mL 
Strips: 2.5 mg 
Tabs: 10 mg

10 mg every four hours
(60 mg maximum)  

5 mg every four hours (30 
mg maximum)  

2.5 mg every four 
hours (15 mg 
maximum) 

Cardiovascular and CNS 
stimulation

MAO inhibitors, methyldopa, 
tricyclic antidepressants and 
antacids

topiCal DeCongestants

Ephedrine 0.5% solution; two to three 
sprays; not more than every 
four hours 

0.5% solution; one to two 
sprays; not more than 
every four hours

Avoid in this age 
group

CNS stimulation and re-
bound congestion with use 
more than three days

MAO inhibitors and tricyclic 
antidepressants

Naphazoline 0.05% solution; one to two 
sprays; not more than every 
six hours

0.025% solution; one to 
two sprays; not more than 
every six hours

Avoid in this age 
group

CNS stimulation and re-
bound congestion with use 
more than three days

MAO inhibitors and tricyclic 
antidepressants

Oxymetazoline nasal spray/drops 
(e.g., Afrin®, Mucinex®, Vicks® Sinex® and 
Zicam Sinus) 

Two or three sprays in each 
nostril every 10 to 12 hours

Two or three sprays in each 
nostril every 10 to 12 hours

Avoid in this age 
group

Rebound congestion with 
use more than three days

MAO inhibitors and tricyclic 
antidepressants, although 
the effects may be less pro-
nounced than with systemic 
formulations

Phenylephrine Nasal spray/drops (e.g., 
Little Noses®) 

0.5% solution; two to three 
sprays every four hours as 
needed

0.25% solution; two to 
three sprays every four 
hours as needed

0.125% solution; 
two to three sprays; 
not more than every 
four hours 

CNS stimulation and re-
bound congestion with use 
more than three days

MAO inhibitors and tricyclic 
antidepressants, although 
the effects may be less pro-
nounced than with systemic 
formulations

Xylometazoline 0.1% solution; two to three 
sprays; not more than every 
eight to 10 hours 

Avoid in this age group Avoid in this age 
group

CNS stimulation and re-
bound congestion with use 
more than three days

MAO inhibitors and tricyclic 
antidepressants

Saline nasal spray 
Sodium chloride 0.65% (e.g., Simply Saline 
and Ocean® Premium Saline Nasal Spray)

Two sprays as needed Two sprays as needed Two sprays as 
needed

Saline sprays do not have a 
drug interaction

nasal DeCongestant inhalers

Propylhexedrine 250 mg (Benzedrex®) Two inhalations; not more than 
every two hours. Do not use 
more than three days.

Two inhalations; not more 
than every two hours. Do 
not use more than three 
days.

Avoid in this age 
group

Burning and stinging in 
nose

MAO inhibitors and tricyclic 
antidepressants

Levmetamfetamine 50 mg/inhaler (Vicks 
VapoInhaler®)

Two inhalations in each nos-
tril.; not more than every two 
hours. Do not use more than 
seven days.

One inhalation in each nostril; 
not more than every two 
hours. Do not use more than 
seven days.

Avoid in this age 
group

Burning and stinging in 
nose, as well as sneezing

Frequent or prolonged use 
may cause nasal congestion 
to recur or worsen.

oral antihistamines

First generation

Brompheniramine* 4 mg every four to six hours 
(24 mg maximum)

2 mg every four to six 
hours (12 mg maximum)

Avoid in this age 
group

Drowsiness, dry mouth, 
nervousness and dizziness

CNS depressants (e.g., alcohol 
and sedatives), MAO inhibitors, 
phenytoin, ketoconazole, 
erythromycin, cimetidine and 
theophylline (>400 mg)

Chlorpheniramine* 4 mg every four to six hours 
(24 mg maximum)

2 mg every four to six 
hours (12 mg maximum)

Avoid in this age 
group

Drowsiness, dry mouth, 
nervousness and dizziness

CNS depressants (e.g., alcohol 
and sedatives), MAO inhibitors, 
phenytoin, ketoconazole, 
erythromycin, cimetidine and 
theophylline (>400 mg)

Table 5 
OTC decongestants and antihistamines24,28
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Flu
Flu is caused by the influenza virus, which 

is classified as type A, B or C. Types A and B 
affect humans, with type A having the most 
severe impact. Influenza type A is subtyped, 
based upon two surface protein antigens: 
hemagglutinin, or HA, and neuraminidase, or 
NA. HA allows the virus into the cell, while 
NA helps with cell-to-cell transmission of the 
virus.37 Humans create antibodies to these an-
tigens when infected, producing an immune 
response.38 H1N1 and H3N2 are the two types 
of influenza A viruses circulating in humans, 
with the latter being more serious. Influenza 
is named according to the type, the location 
of initial isolation, the strain designation and 
the year of isolation. For example, A/Califor-
nia/7/2009, or H1N1, is influenza type A with 
origin in California, with strain No. 7, isolated 

in 2009 and of the H1N1 subtype.39

Influenza viruses continually change in re-
sponse to human antibody production through 
antigenic drift and antigenic shift. Antigenic 
drift is an ongoing process in influenza A and 
B viruses when mutations occur within HA or 
NA genes, and is responsible for yearly flu epi-
demics. This is why seasonal influenza vaccines 
have to be changed annually. Antigenic shift 
occurs in influenza A; it is uncommon, unpre-
dictable and responsible for new virulent virus 
strains associated with worldwide pandemics.40 

Influenza is a serious disease that can lead 
to hospitalization and sometimes even death. 
Influenza affects 5% to 20% of Americans each 
year.41 More than 200,000 people are hospital-
ized from flu complications, and about 49,000 
people die, based on annualized statistics for 
1979 through 2006.41 Anyone can get sick from 

the flu, but a number of populations are at 
greater risk for serious complications from the 
flu, including children; the elderly; pregnant 
women; and people with such chronic lung 
diseases as asthma and COPD, diabetes, heart 
disease, neurologic conditions and certain oth-
er long-term health conditions.

Symptomatology
Fever, muscle weakness, body aches and fa-

tigue are common symptoms associated with 
the flu. Respiratory symptoms include nasal 
congestion, rhinitis, sore throat and nonproduc-
tive cough. Nausea and vomiting may occur, 
usually more often in children. Onset is rapid, 
and the flu virus can spread before symptoms 
occur. It is important to be able to distinguish 
the symptoms of flu from cold or other respi-
ratory conditions — refer to Table 4. Fever,  

aCtive ingreDients
aDults anD ChilDren 
olDer than 12 years ChilDren 6 to 12 years

ChilDren  
2 to 6 years siDe effeCts** Drug interaCtions**

oral antihistamines

First generation

Dexbrompheniramine 2 mg every four to six hours 
(12 mg maximum)

1 mg every four to six 
hours (6 mg maximum)

Avoid in this age 
group

Drowsiness, dry mouth, 
nervousness and dizziness

CNS depressants (e.g., alcohol 
and sedatives), MAO inhibitors, 
phenytoin, ketoconazole, 
erythromycin, cimetidine and 
theophylline (>400 mg)

Diphenhydramine HCl 25 mg to 50 mg every six 
to eight hours (300 mg 
maximum)

12.5 mg to 25 mg every 
four to six hours  (150 mg 
maximum) 

Avoid in this age 
group

Drowsiness, dry mouth, 
nervousness and dizziness

CNS depressants (e.g., alcohol 
and sedatives), MAO inhibitors, 
phenytoin, ketoconazole, 
erythromycin, cimetidine and 
theophylline (>400 mg)

Pyrilamine maleate 25 mg to 50 mg every six 
to eight hours (200 mg 
maximum)

12.5 mg to 25 mg every 
six to eight hours (100 mg 
maximum)

Avoid in this age 
group

Drowsiness, dry mouth, 
nervousness and dizziness

CNS depressants (e.g., alcohol 
and sedatives), MAO inhibitors, 
phenytoin, ketoconazole, 
erythromycin, cimetidine and 
theophylline (>400 mg)

Triprolidine HCl 2.5 mg every four to six hours 
(10 mg maximum)

1.25 mg every four to six 
hours (5 mg maximum)

Avoid in this age 
group

Drowsiness, dry mouth, 
nervousness and dizziness

CNS depressants (e.g., alcohol 
and sedatives), MAO inhibitors, 
phenytoin, ketoconazole, 
erythromycin, cimetidine and 
theophylline (>400 mg)

Second generation

Cetirizine (Zyrtec®) 10 mg every 24 hours 10 mg every 24 hours 2.5 mg to 5 mg 
every 24 hours

CNS depression CNS depressants (e.g., 
alcohol and sedatives)

Fexofenadine (Allegra®) 60 mg every 12 hours or 180 
mg every 24 hours (180 mg 
maximum)

30 mg every 12 hours (60 
mg maximum)

30 mg every 12 
hours (60 mg 
maximum)

Headache and vomiting in 
children

Minor inhibitor of CYP3A4 
and CYP2D6; CNS depres-
sants (e.g., alcohol and 
sedatives) and SSRIs; may 
reduce effectiveness of ACE 
inhibitors and antacids

Loratadine (Claritin®) 10 mg every 24 hours 10 mg every 24 hours 10 mg every 24 
hours

Headache, somnolence, 
nervousness and fatigue

Minor inhibitor of CYP3A4 
and CYP2D6; CNS depres-
sants (e.g., alcohol and 
sedatives) and SSRIs; may 
reduce effectiveness of ACE 
inhibitors and antacids

Table 5 (continued from page 7)
OTC decongestants and antihistamines24,28

*Extended-release formulations are available, and care should be taken to read the label carefully and follow directions, especially to swallow whole.
** CNS = central nervous system; MOA = monoamine oxidase; SSRIs = selective serotonin reuptake inhibitors
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vaCCine traDe name manufaCturer presentation

merCury  
Content 
(µg hg/0.5 ml)

ovalbumin Content 
(µg/0.5 ml)

age  
inDiCations route

inaCtivateD 
influenza 
vaCCine, trivalent 
(iiv3),  
stanDarD Dose

Afluria® CSL Limited 0.5 mL single-dose prefilled syringe 0.0 ≤ 1 ≥9 years††† IM†

24.5 ≤ 15.0 mL multi-dose vial

Fluarix® GlaxoSmithKline 0.5 mL single-dose prefilled syringe 0.0 ≤0.05 ≥3 years IM†

Flucelvax® Novartis Vaccines 0.5 mL single-dose prefilled syringe 0.0 §§§ ≥18 years IM†

FluLaval® ID Biomedical Corporation of Quebec  
(distributed by GlaxoSmithKline)

5.0 mL multi-dose vial <25.0 ≤0.3 ≥3 years IM†

Fluvirin® Novartis Vaccines 0.5 mL single-dose prefilled syringe ≤1 ≤1 ≥4 years IM†

25.0 ≤15.0 mL multi-dose vial

Fluzone® Sanofi Pasteur 0.25 mL single-dose prefilled syringe 0.0 **** 6-35 months IM†

0.0 **** ≥36 months IM†

0.5 mL single-dose prefilled syringe

0.0 **** ≥36 months IM†

0.5 mL single-dose vial
25.0 **** ≥6 months IM†

5.0 mL multi-dose vial

Fluzone®  
Intradermal††

Sanofi Pasteur 0.1 mL prefilled microinjection 
system

0.0 **** 18-64 years ID§

inaCtivateD  
influenza vaC-
Cine, trivalent 
(iiv3), high Dose**

Fluzone®  
High-Dose

Sanofi Pasteur 0.5 mL single-dose prefilled syringe 0.0 **** ≥65 years IM†

inaCtivateD 
influenza  
vaCCine,  
quaDrivalent 
(iiv4),  
stanDarD Dose

Fluarix®  
Quadrivalent

GlaxoSmithKline 0.5 mL single-dose prefilled syringe 0.0 ≤0.05 ≥3 years IM†

FluLaval®  
Quadrivalent

ID Biomedical Corporation of Quebec  
(distributed by GlaxoSmithKline)

5.0 mL multi-dose vial <25.0 ≤0.03 ≥3 years IM†

Fluzone®  
Quadrivalent

Sanofi Pasteur 0.25 mL single-dose prefilled syringe 0.0 **** 6-35 months IM†

0.5 mL single-dose prefilled syringe 0.0 **** ≥36 months IM†

0.5 mL single-dose vial 0.0 **** ≥36 months IM†

reCombinant  
influenza  
vaCCine,  
trivalent (riv3)

FluBlok® Protein Sciences 0.5 mL single-dose vial 0.0 0.0 18-49 years IM†

live-attenuateD 
influenza  
vaCCine,  
quaDrivalent 
(laiv4)

FluMist®  
Quadrivalent§§

MedImmune 0.2 mL prefilled intranasal sprayer 0.0 (per 0.2 mL) <0.24 (per 0.2 mL) 2-49 years*** IN

Table 6
Influenza vaccines — United States, 2013-2014 influenza season*

Abbreviations: IIV — inactivated influenza vaccine; IIV3 — inactivated influenza vaccine, trivalent; IIV4 — inactivated influenza vaccine, quadrivalent; RIV — recombinant influenza vaccine LAIV — 
live-attenuated influenza vaccine; IM — intramuscular; ID — intradermal; IN — intranasal.
*     Immunization providers should check Food and Drug Administration-approved prescribing information for 2013-2014 influenza vaccines for the most complete and updated information, including  
      (but not limited to) indications, contraindications and precautions. Package inserts for U.S.-licensed vaccines are available at FDA.gov/BiologicsBloodVaccines/Vaccines/ApprovedProducts/ 
       ucm093833.htm.
†     For adults and older children, the recommended site of vaccination is the deltoid muscle. The preferred site for infants and young children is the anterolateral aspect of the thigh. Specific  
       guidance regarding site and needle length for intramuscular administration may be found in the ACIP General Recommendations on Immunization [4].
§     The preferred site is over the deltoid muscle. Fluzone® Intradermal is administered using the delivery system included with the vaccine.
**    Inactivated influenza vaccine, high-dose: A 0.5-mL dose contains 60 μg of each vaccine antigen (180 μg total).
††   Inactivated influenza vaccine, intradermal: A 0.1-mL dose contains 9 μg of each vaccine antigen (27 μg total).
§§   It is anticipated that the quadrivalent formulation of FluMist® will replace the trivalent formulation for the 2013-2014 season. FluMist® is shipped refrigerated and stored in the refrigerator at  
       35°F-46°F (2°C-8°C) after arrival in the vaccination clinic. The dose is 0.2 mL divided equally between each nostril. Healthcare providers should consult the medical record when available to  
       identify children ages 2 years to 4 years with asthma or recurrent wheezing that might indicate asthma. In addition, to identify children who might be at greater risk for asthma and possibly at  
       increased risk for wheezing after receiving LAIV, parents or caregivers of children ages 2 years to 4 years should be asked: “In the past 12 months, has a healthcare provider ever told you that  
       your child had wheezing or asthma?” Children whose parents or caregivers answer “yes” to this question and children who have asthma or who had a wheezing episode noted in the medical  
       record within the past 12 months should not receive FluMist®.

(Continued on page 10)

Source: Seasonal Influenza (Flu), Centers for Disease Control and Prevention website, CDC.gov/flu/protect/vaccine/vaccines.htm  
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headache and chills are flu symptoms more of-
ten than cold symptoms. In flu, cough is non-
productive if present; fatigue and body aches 
are moderate to severe; and sore throats occur 
less often.

 
Prevention

Influenza vaccination is the most important 
method for preventing flu and its complica-
tions. Vaccination prevents illness in up to 70% 
to 90% of healthy adults younger than 65 years 
when there is a good match between the circu-
lating flu virus and the vaccine.42 The Centers 
for Disease Control and Prevention’s Adviso-
ry Committee on Immunization Practices, or 
ACIP, 2013 recommendations call for routine 
influenza vaccination for all persons ages 6 
months and older.43,44 Within this group, those 
considered high-risk for contracting influenza 
include: children ages 6 months to 18 years; 
persons ages 50 years and older; residents of 
nursing homes or other chronic care facilities; 
adults and children who have chronic pul-

Mrs. Miller comes to the clinic seeking advice from the advanced practice clinician about her 8-year-old 
daughter, Katie., who has been experiencing a cough, stuffy nose and aches. She is concerned because her 
daughter has developed a low fever and is now coughing up yellowish-green sputum. She wonders if her 
daughter needs an antibiotic and also tells the clinician everyone at school has been sick. 

Discussion
The advanced practice clinician asks Mrs. Miller how long her daughter has been experiencing symptoms. 
Mrs. Miller says she came home from school not feeling well about a week ago. The cough went from being 
dry to productive the past day. The advanced practice clinician assesses Katie and does not find swollen 
lymph nodes. Katie’s temperature is 100 degrees. The community has been experiencing a cold outbreak 
with respiratory components. The advanced practice clinician prescribes an antibiotic for Katie The advanced 
practice clinician also stresses the importance of having Katie drink plenty of fluids and stay hydrated. The 
clinician also uses this opportunity to educate Mrs. Miller on how flu and cold viruses spread and provides 
her with information on healthy habits and hygiene practices. The clinician also shares information about 
how keeping the home at the proper humidity can help keep the flu virus from spreading. Mrs. Miller agrees 
this is a good idea and purchases a humidifier. The clinician also asks if the family has been vaccinated for 
influenza and pertussis. They recently had their pertussis vaccines but have not had their influenza vaccines. 
The clinician vaccinates Mrs. Miller and informs her that the pharmacy provides vaccinations on a walk-in 
basis and advises that Katie be vaccinated once she is well.

PaTIenT SCenarIO 1

agent Dosage form Dosing

Dosage guiDelines Common  
siDe effeCts Drug interaCtions/Cautionsprophylaxis treatment

Oseltamivir 
(Tamiflu®)

Oral capsules: 30 mg, 45 mg, 75 mg Infants ≥ 2 weeks NA 3 mg/kg/dose twice 
daily

Vomitting, nausea, 
abdominal pain, 
diarrhea

• Do not administer 48 hours 
prior to and for two weeks 
after receipt of LAIV

• Probenecid may increase 
serum concentrations of 
active metabolite(s)

•  Reduce dose in patients with 
renal impairment

Oral suspension: 6 mg/mL Children 1 to 12 years
≤ 15 kg

30 mg once daily* 30 mg twice daily† 

> 15 kg to ≤23 kg 45 mg once daily* 45 mg twice daily†

23 kg to ≤ 40 kg 60 mg once daily* 60 mg twide daily†

> 40 kg 75 mg once daily* 75 mg twice daily†

Zanamivir 
(Relenza®)

Oral inhalation: Aerosol powder  
breath-activated Diskhaler 5 mg/
blister

Children ≥ 5 years and adults Two inhalations  
(10 mg) once daily ‡

NA Headache, 
throat/tonsil 
discomfort/
pain, nasal signs 
and symptoms, 
cough, viral 
infection

• Do not administer 48 hours 
prior to and for 2 weeks after 
receipt of LAIV

• Powder contains lactose 
avoid use in patients allergic 
to milk proteins

• Safety and efficacy have 
not been established with 
hepatic or renal impairment

Children ≥ 7 years and adults NA Two inhalations  
(10 mg) twice daily ±

Table 7 
Dosing guidelines and side effects of neuraminidase inhibitor antivirals1

*     Initiate therapy within 48 hours of contact with infected individual. Ten days of treatment is recommended in households, while up to six weeks is recommended for community outbreaks.
†    Initiate within 48 hours of symptom onset. Dose twice daily for five days.
‡    Initiate therapy within 36 hours following onset of signs/symptoms of infected individual. Ten days of treatment is recommended in households, while 28 days is recommended for  
      community outbreaks (start within five days of outbreak).
±    Initiate therapy within two days of sign/symptom onset. Dose twice daily for five days. Longer treatment may be considered for patients who remain severely ill after five days.

***   Flumist® is indicated for healthy, non-pregnant persons ages 2 years to 49 years. Individuals who care for severely immunosuppressed persons who require a protective environment should  
       not receive FluMist given the theoretical risk of transmission of the live attenuated vaccine virus.
†††    Age indication per package insert is 5 years and younger; however, the ACIP recommends Afluria® not be used in children ages 6 months through 8 years because of increased risk of febrile  
          reactions noted in this age group with CSL’s 2010 Southern Hemisphere IIV3. If no other age-appropriate, licensed inactivated seasonal influenza vaccine is available for a child ages 5 years  
          through 8 years who has a medical condition that increases the child’s risk for influenza complications, Afluria® can be used; however, providers should discuss with the parents or caregivers  
          the benefits and risks of influenza vaccination with Afluria® before administering this vaccine. Afluria® may be used in persons ages 9 years and older (5).
§§§   Information not included in package insert. The total egg protein is estimated to be less than 50 femtograms (5x10-14 grams) total egg protein, of which a fraction is ovalbumin, per 0.5 mL  
         dose of Flucelvax®.
****   Available upon request from upon request from Sanofi Pasteur, by telephone, (800) 822-2463, or email MIS.Emails@sanofipasteur.com.

Table 6 (continued from page 9)
Influenza vaccines — United States, 2013-2014 influenza season*
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monary, cardiovascular or other disorders; 
children and adolescents ages 6 months to 18 
years on long-term aspirin therapy; women 
who will be pregnant during the flu season 
(indicated in all trimesters of pregnancy); 
and people who live with or care for persons 
at high risk for influenza-related complica-
tions, including healthy household contacts 
and caregivers of children under 5 years and 
adults older than 50 years, as well as health-
care workers, healthy household contacts and 
caregivers of persons with medical conditions 
that put them at high risk for severe complica-
tions from influenza.45

Advanced practice clinicians who are 
knowledgeable about vaccine design, produc-
tion and distribution can play an important 
role in dispelling common misunderstand-
ings. These include the myth that the flu vac-
cine causes influenza and respiratory infec-
tion. There also is concern about health effects 
of thimerosal, a vaccine preservative used in 
multidose vials. The ACIP recommendations 
stated there is no scientific evidence indicat-
ing that thimerosal is a cause of adverse events 
other than occasional local hypersensitivity re-
actions in vaccine recipients.45 Thimerosal also 
can be avoided by providing a single-dose flu 
vaccine rather than using multidose vials.

Influenza vaccines may be of two types: in-
tranasal live attenuated influenza vaccine, or 
LAIV, or inactivated influenza vaccine, or IIV. 
Previously, the abbreviation TIV (i.e., Triva-
lent Inactivated Influenza Vaccine) had been 
used to designate the number of influenza 
virus strains incorporated into the vaccine. In 
2012, quadrivalent influenza vaccines were 
approved by the FDA necessitating a change 
in nomenclature. TIV has been replaced with 
the new abbreviation IIV3, and quadriva-
lent vaccines will be abbreviated IIV4. Cur-
rently four quadrivalent influenza vaccines 
are available:  one live attenuated influenza 
vaccine (e.g., FluMist Quadrivalent = LAIV4) 
and three inactivated influenza vaccines (e.g., 
Fluarix Quadrivalent, Fluzone Quadrivalent, 
and FluLaval Quadrivalent = IIV4).  Influenza 
vaccine manufacturers receive FDA approval 
for different age groups, some beginning at 6 
months of age.  Refer to the individual vaccine 
product labeling or the ACIP recommenda-
tions for more specific information on each of 
the different vaccine brands (see http://www.
immunize.org/acip).

The FDA-approved 2013-2014 influenza 
vaccines include the following three viruses:  
an A/California/7/2009 H1N1-like virus, an 
A/Victoria/361/2011 H3N2-like virus, and 
a B/Massachusetts/2/2012-like virus. The 
quadrivalent vaccines additionally contain a 
B/Brisbane/60/2008-like virus.47, 53

In 2012 and 2013 two new influenza vac-
cines using new production techniques were 
approved by the FDA and brought to market.  
Flucelvax is a cell cultured inactivated influen-

za vaccine, containing two influenza A and one 
influenza B virus strains, indicated for adults 
18 years of age and older.54  The influenza virus 
for the vaccine is propagated in Madin Darby 
Canine Kidney, or MDCK, cells as an alterna-
tive to traditional fertilized chicken egg-based 
influenza vaccines.54 This vaccine would be an 
option for patients who are allergic to eggs. It 
is administered intramuscularly in the deltoid 
muscle.  Safety and immunogenicity of the vac-
cine is similar to other IIV.  The vaccine may be 
abbreviated as ccIIV which stands for cell cul-
ture inactivated influenza vaccine.

Flublok is the first recombinant influenza 
vaccine that uses DNA technology to produce 
hemagglutinin (i.e., the exterior surface pro-
tein on influenza viruses) and is indicated for 
adults 18 to 49 years of age.55,56 The vaccine is 
made using a Baculovirus Expression Vector 
System, or BEVS.55 This involves inserting the 
gene to produce the influenza hemagglutinin 
protein into the DNA of Baculoviruses, which 
are viruses highly specific to insect cells.55 The 
insect cells are infected with the engineered vi-
rus and incubated, resulting in the formation of 
large quantities of the hemagglutinin protein.55 
The vaccine is formulated with hemagglutinin 
from two influenza A and one influenza B virus 
strains. No fertilized chicken eggs or influenza 
virus is used in the production of the vaccine.  
This vaccine would be an option for patients 
who are allergic to eggs. It is administered in-
tramuscularly in the deltoid muscle.  In clinical 
trials, the vaccine was 75.4% effective against 
strains represented in the vaccine and 44.6% ef-
fective against all circulating strains; even those 
not included in the vaccine.55 The vaccine may 
be abbreviated as RIV which stands for recom-
binant influenza vaccine.

A new intradermal formulation, Fluzone 
Intradermal, was first made available in the 
2011-2012 flu season. The intradermal flu vaccine 
is a shot that is injected into the skin instead of 
the muscle. The intradermal shot uses a much 
smaller needle than the regular flu shot, and 
it requires less antigen to be as effective as the 

regular flu shot. It is recommended for adults 
18 years to 64 years of age. There also is a new 
Fluzone High Dose formulation indicated for 
adults ages 65 years and older. Because human 
immune defenses become weaker with age, 
older people are at greater risk of severe illness 
from influenza. Aging also decreases the body’s 
ability to have a good immune response after 
getting the influenza vaccine. The higher dose of 
antigen in the vaccine is supposed to give older 
people a better immune response and therefore 
better protection against flu.47 LAIV is indicated 
for healthy nonpregnant persons ages 2 years 
to 49 years. It should be avoided in adults and 
children who may have asthma, suffer from 
long-term health conditions, are on long-term 
aspirin treatment or have weakened immune 
systems.46 The FDA-approved 2012-2013 flu 
vaccines include the following three viruses: an 
A/California/7/2009 H1N1-like virus, an A/
Victoria/361/2011 H3N2-like virus and a B/
Wisconsin/1/2010-like virus.47 One vaccine 
dose is recommended; however, children ages 6 
months to 8 years may need two vaccine doses. 
Full ACIP guidelines may be found at: cdc.
gov/flu/professionals/acip/2013-summary-
recommendations.htm.

Children ages 6 months to 8 years who did not 
receive at least one dose of an influenza A (H1N1) 
2009 monovalent vaccine, who have never re-
ceived a seasonal influenza vaccine before or who 
were vaccinated for the first time with the season-
al 2010-2011 vaccine but who received only one 
dose should receive two doses of the 2013-2014 
influenza vaccine formula, spaced four or more 
weeks apart. Both vaccines are contraindicated in 
individuals who have anaphylactic reactions to 
eggs or other components of the influenza vac-
cine. Precaution should be taken in people who 
experienced Guillain-Barré syndrome, or GBS, 
within six weeks after a previous flu shot.43 

In addition to flu vaccination, advanced 
practice clinicians should stress other preven-
tion strategies, including healthy habits and 
hygiene practices found in Table 2. Avoiding 
contact with people who already have the flu 

PraCTICe POInTS

• Advanced practice clinicians should provide counseling on strategies to prevent the spread of infection. 
- Practicing healthy habits and good personal and home hygiene can reduce the transmission of cold 

and flu viruses.
- Maintaining home humidity between 40% and 60% is recommended to minimize the survival of 

viruses in the air and on surfaces.
- Everyone older than 6 months of age should be vaccinated.

• Advanced practice clinicians should assess cough, cold and flu symptoms and their duration in patients to 
determine the appropriate treatment approach, including referral for further medical treatment.

• Advanced practice clinicians should educate patients and caregivers that all current treatments are aimed at 
easing symptoms, with the exception of antivirals for flu, and that many nonpharmacological approaches exist. 
Adequate rest, nutrition and hydration are important elements in treating cold and flu that should be emphasized.

• If cough-and-cold medications are appropriate, advanced practice clinicians should encourage patients 
and caregivers to review the ingredients carefully and avoid use of adult formulations in children. 

• Counsel patients on the emergency warning signs of flu-related severe illness that may require further 
medical care.



is recommended since the virus can spread 
through direct exposure from droplets ex-
pelled by infected persons. Persons with the 
flu should be advised to stay home. 

Humidification also is an important strategy 
to prevent flu. Recent analyses based on mod-
eling and review of earlier studies suggested 
that maintaining an indoor humidity level be-
tween 40% and 60% can reduce the survival of 
flu viruses on surfaces and in the air.9,13 This 
is because the influenza virus survives best at 
humidity levels below 40%. 

treatment approaches
Nonpharmacological treatment of flu in-

volves bed rest, proper nutrition and hydra-
tion. Flu symptoms may be addressed with a 
variety of OTC medications (see cold section).

Prescription antiviral medications with influ-
enza virus activity may be useful adjuncts in in-
fluenza prevention and are effective when used 
early in the course of illness for treatment. They 
are considered a second line of defense after vac-
cination.48 There are four FDA-approved antiviral 
medications: amantadine, rimatadine, oseltami-
vir (Tamiflu®) and zanamivir (Relenza®). The first 
two are amantadines, while the second two are 
neuraminidase inhibitors. Inhibiting neuramini-
dase reduces the release of virus from infected 
cells, viral aggregation and spreading within the 
respiratory tract.49

Resistance may be a cause for concern, and 
the CDC tracks the issue. Data indicate that the 
vast majority of currently circulating influenza 
virus strains are sensitive to these medications 

based upon viral surveillance and resistance data 
from the 2011-2012 influenza season summary.50 
Advanced practice clinicians should stay abreast 
of seasonal flu strains, flu recommendations and 
resistance. The flu area of the CDC website is an 
excellent resource: CDC.gov/flu/professionals. 
Another helpful resource is the Immunization 
Action Coalition’s website: Immunize.org.

The CDC recommends use of either oselta-
mivir or zanamivir for the 2013-2014 flu season 
(most recently available recommendations) in 
people at high risk for developing complica-
tions, including

• People with severe illness who have been 
hospitalized;

• People younger than 19 years of age who 
are receiving long-term aspirin therapy; and 

• People with suspected or confirmed in-
fluenza who are at higher risk for compli-
cations, such as: 

- Children younger than 2 years  
of age;

- Adults 65 years and older;
- Pregnant women; and
- People with certain chronic medical 

and immunosuppressive conditions. 
Antiviral medication can shorten the dura-

tion of flu by one to two days.51 Dosage and 
side-effect information of the neuraminidase 
inhibitor antiviral medications is in Table 7. An-
tiviral agents carry a C pregnancy rating, and 
there is limited data on their safe use in preg-
nancy. For elderly patients, oseltamivir dosage 
should be adjusted based on renal function. 
Zanamivir may be used in children ages 7 years 

and older for treatment. Oseltamivir is indicat-
ed for children ages 1 year and older.

Exclusions for self-treatment
Patients and children should consult a 

healthcare provider if they develop symptoms 
associated with severe illness from the flu. 
The CDC describes emergency warning signs 
as difficulty breathing or shortness of breath; 
pain or pressure in the chest or abdomen; sud-
den dizziness; confusion; severe or persistent 
vomiting; flu-like symptoms that improve but 
then return with fever; and worse cough. 

Additional signs in children include fast 
breathing or trouble breathing; bluish skin color; 
not drinking enough fluids; or infants that have 
fewer wet diapers than normal, are not waking up 
or not interacting, are so irritable that they don’t 
want to be held, have diarrhea lasting longer than 
two days, have severe abdominal cramping, have 
seizure and have fever with a rash.52 

concluSIon
As cough, cold and flu season begins, ad-

vanced practice clinicians can provide education, 
assessment and recommendations for patients 
and caregivers regarding prevention and treat-
ment. There are many healthy habits and preven-
tive strategies that can help prevent the spread 
of cold and flu viruses. Humidification can help 
play an important role in reducing the survival of 
the flu virus on surfaces and in the air. Assessing 
a patient’s symptoms and providing appropriate 
treatment recommendations is an important ser-
vice advance practice clinicians provide.
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Successful completion of “Cough, cold and 
flu: Best practices for assessment and treat-
ment” is accredited for 1.25 hours of continuing 
education credit. To obtain credit, answer the 
following questions and complete the evalua-
tion online at DSNCollaborativeCare.com.

1. With regard to coughs, which statement 
is false?
a. Coughs may be classified as acute, sub-

acute and chronic.
b. Coughs may accompany cold or flu, or 

present on their own.
c. Coughs may be associated with angio-

tensin-converting enzyme inhibitors.
d. Coughs are best treated with antibiotics.

2. When assessing cough in patients, the 
retail clinician should ask:
a. About cough characteristics and if there 

is any secretion
b. The length of time the patient has expe-

rienced the cough
c. If the patient has asthma or any other 

chronic condition
d. All of the above

3. Which statement is true regarding cough 
treatment?
a. Nonproductive coughs may be treated 

with antitussives and decongestants.
b. Productive coughs should be treated 

with both antitussives and expectorants.
c. The American Academy of 

Pediatrics recommends codeine and 
dextromethorphan as the primary means 
to treat cough in children.

d. Hydration and humidification are 
nonpharmacologic approaches to 
treating cough.

4. Regarding preventive strategies for avoid-
ing cold and flu:
a. Some hand-sanitizer ingredients have 

proven effective in antiviral activity.
b. Humidity levels should be kept below 

40% to reduce the survival of the flu virus.
c. Hand-washing has not been proven ef-

fective in preventing virus survival. 
d. Vaporizers are better than humidifiers at 

maintaining humidity.

5. All but which of the following nonphar-
macologic strategies can be recommended 
by the retail clinician to help prevent the 
spread of cough, cold and flu?
a. Using good personal and home hygiene 

practices to prevent viruses from spreading
b. Practicing healthy habits, including 

plenty of rest and good nutrition
c. Maintaining household humidity of 40% 

to 60%, which can reduce the survival of 
the flu virus on surfaces and in the air

d. All of the above

6. Which statement is true regarding cold 
onset?
a. Children are the primary carriers of the 

common cold.
b. They occur most often from June to  

September.
c. The first symptom is usually cough, fol-

lowed by sore throat and fever.
d. Antivirals may be used to prevent the 

spread of cold.
 

 

Learning Assessment

13 • January/february 2014 DSNCOllabOrativeCare.COm

CE LEssonClinician
c-for-preventing-and-treating-the-common-cold#sthash.fRMIPgtL.dpuf) Assessed as up to date: November 29, 2012. http://summaries.cochrane.org/CD000980/vitamin-c-for-preventing-
and-treating-the-common-coldAccessed September 20, 2013. 30 Linde K, Barrett B, Bauer R, Melchart D, Woelkart K. Echinacea for preventing and treating the common cold. Cochrane 
Database of Systematic Reviews 2006, Issue 1. Art. No.: CD000530. DOI: 10.1002/14651858.CD000530.pub2. Assessed as up to date: September 28, 2007. http://summaries.cochrane.
org/CD000530/echinacea-for-preventing-and-treating-the-common-cold. Accessed September 20, 2013. 31 Singh M, Das RR. Zinc for the common cold. Cochrane Database of Systematic 
Reviews 2013, Issue 6. Art. No.: CD001364. DOI: 10.1002/14651858.CD001364.pub4. Assessed as up to date January 18, 2013. http://summaries.cochrane.org/CD001364/zinc-for-the-
common-cold. Accessed September 20, 2013. 32 Hao Q, Lu Z, Dong BR, Huang CQ, Wu T. Probiotics for preventing acute upper respiratory tract infections. Cochrane Database of 
Systematic Reviews 2011, Issue 9. Art. No.: CD006895. DOI: 10.1002/14651858.CD006895.pub2. Assessed as up to date:  May 18, 2011. http://summaries.cochrane.org/CD006895/
probiotics-live-micro-organisms-to-prevent-upper-respiratory-tract-infections-for-example-the-common-cold. Accessed September 20, 2013. 33 Aureli P, Capurso L, Castellazzi AM, et.al. 
Probiotics and health: an evidence-based review. Pharmacol Res. 2011;63(5):366-376. 34 Pray WS. Treating congestion in children’s summer colds. U.S. Pharmacist journal. 2002;27(7). 
Medscape.com/viewarticle/438730. Accessed July 26, 2012. 35 Sutter AI, Lemiengre M, Campbell H, Mackinnon HF. Antihistamines for the common cold. Cochrane Database Syst Rev. 
2003;(3):CD001267. 36 Wilkinson J. Headache. Handbook of Nonprescription Drugs.” 17th ed. Washington, D.C.: American Pharmaceutical Association; 2012:67-86. 37 Cox RJ, et al. 
(2004). Influenza virus: Immunity and vaccination strategies. Comparison of the immune response to inactivated and live, attenuated influenza vaccines. Scandinavian Journal of Immunology. 
59(1), 1–15. 38 Michael M, et al. (2009). Influenza vaccination with a live attenuated vaccine. American Journal of Nursing. 109, 44–48. 2006;12:15-22. 39 Mandell GL, Bennett JE, Dolin 
R, eds. “Mandell, Douglas, and Bennett’s Principles and Practice of Infectious Diseases.” 7th ed. New York, NY: Churchill Livingstone; 2010. 40 American Academy of Pediatrics (APA) 
Committee on Infectious Diseases. (2007). Antiviral therapy and prophylaxis for influenza in children. Pediatrics.org/cgi/content/full/119/4/852. Accessed July 29, 2012. 41 Seasonal 
influenza. CDC website. Cdc.gov/flu/about/qa/disease.htm. Accessed July 29, 2012. 42 Jefferson T, Di Pietrantonj C, Rivetti A, Bawazeer GA, Al-Ansary LA, Ferroni E. Vaccines for 
preventing influenza in healthy adults. Cochrane Database of Systematic Reviews 2010, Issue 7. Art. No.: CD001269. DOI: 10.1002/14651858.CD001269.pub4. Assessed as up to 
date: June 3, 2010. http://summaries.cochrane.org/CD001269/vaccines-to-prevent-influenza-in-healthy-adults. Accessed July 29, 2012. 43 Centers for Disease Control and Prevention. 
Summary* Recommendations: Prevention and Control of Influenza with Vaccines: Recommendations of the Advisory Committee on Immunization Practices—(ACIP)—United States, 2013-
14. http://www.cdc.gov/flu/professionals/acip/2013-summary-recommendations.htm. Accessed September 20, 2013. 44 Centers for Disease Control and Prevention. Recommended adult 
immunization schedule. http://www.cdc.gov/vaccines/schedules/hcp/adult.html.. Accessed September 20, 2013. 45 Steyer TE, Ragucci KR, Pearson WS, et al. The role of pharmacists in 
the delivery of influenza vaccinations. Vaccine journal. 2004;22:1001–6. 46 Influenza vaccine live, intranasal. Vaccine information statement 2012-2013. CDC website. http://www.cdc.gov/
mmwr/preview/mmwrhtml/mm6104a9.htm. Accessed July 30, 2012. 47 Vaccine selection for the 2012–2013 influenza season. CDC website. http://www.cdc.gov/flu/about/season/vaccine-
selection.htm. Accessed July 29, 2012. 48 What you should know about flu antiviral drugs. CDC website. Cdc.gov/flu/antivirals/whatyoushould.htm. October 17, 2011. Accessed July 30, 
2012. 49 McKimm-Breschkin JL. Resistance of influenza viruses to neuraminidase inhibitors — A review. Antiviral Research journal. 2000;47:1-17. 50 Influenza antiviral drug resistance. 
CDC website. http://www.cdc.gov/flu/about/qa/antiviralresistance.htm. July 23, 2012. Accessed July 30, 2012. 51 Wang K, Shun-Shin M, Gill P, Perera R, Harnden A. Neuraminidase 
inhibitors for preventing and treating influenza in children (published trials only). Cochrane Database of Systematic Reviews 2012, Issue 4. Art. No.: CD002744. DOI: 10.1002/14651858.
CD002744.pub4. Assessed as up to date: January 25, 2011 http://summaries.cochrane.org/CD002744/neuraminidase-inhibitors-for-preventing-and-treating-influenza-in-children. Accessed 
July 29, 2012. 52 The flu: What to do if you get sick. CDC website. Cdc.gov/flu/takingcare.htm. January 26, 2012. Accessed July 30, 2012. 53 Influenza Virus Vaccine for the 2013-2014 
Season. U.S. Food and Drug Administration Website. Updated 9/11/2013. http://www.fda.gov/biologicsbloodvaccines/guidancecomplianceregulatoryinformation/post-marketactivities/
lotreleases/ucm343828.htm. Accessed October 17, 2013. 54 Flucelvax [package insert]. Novartis Vaccines and Diagnostics, Inc. Cambridge, MA; February 2013. www.fda.gov/downloads/
BiologicsBloodVaccines/Vaccines/ApprovedProducts/UCM329134.pdfAccessed October 17, 2013. 55 Protein Sciences Corporation Overview of Company, Technology and Products. 
Centers for Disease Control and Prevention Website. http://www.cdc.gov/vaccines/acip/meetings/downloads/slides-feb-2013/05-Flublok-Dunkle.pdf. Accessed October 17, 2013.  
56 Flublok [package insert]. Protein Sciences Corporation. Meriden, CT; December 2012. www.fda.gov/downloads/BiologicsBloodVaccines/Vaccines/ApprovedProducts/UCM336020.
pdfAccessed October 17, 2013. 



DSNCOllabOrativeCare.COm January/february 2014 • 14

CE LEssonClinician
 

Learning Assessment

7. Which of the following criteria may indi-
cate to the retail clinician that patients with 
a cold should not self-treat but may require 
a prescription?
a. Fever higher than 102° F (38.9° C)
b. Earache or tugging on the ears
c. Children with a cold lasting longer than 

five days
d. Cough associated with sore throat

8. The Centers for Disease Control and 
Prevention’s Advisory Committee on 
Immunization Practices recommends the 
following people be vaccinated for flu in 
the 2012-2013 flu season:
a. High-risk individuals only and health-

care workers
b. Infants 6 months to two years who have 

not received prior vaccine
c. Children and adults ages 6 months and 

older
d. Children and adults ages 6 years and older

9. Which of the following statements is false:
a. Flu viruses only spread through direct 

contact with infected individuals.
b. There are a number of nonpharmaceuti-

cal interventions that can help stop the 
spread of the flu.

c. Practicing healthy habits and good hy-
giene can help reduce the spread of flu.

d. Cool- and warm-mist humidifiers may 
be effective in reducing the survival of 
the flu virus.

10. Antiviral medications for flu:
a. May create resistance in some flu strains
b. Are used only for treatment, not pro-

phylaxis, to shorten symptoms
c. Are all active against influenza A, B and C
d. Are used for different durations depend-

ing upon the reason they are being used 


