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Influenza and the Vocal Performer: Update
on Prevention and Treatment
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Summary: Upper respiratory tract infections (URIs) are a major cause of
morbidity among vocal arts professionals, both from their acute impairment
of the vocal mechanism and their predisposing influence for the development
of serious vocal sequelae. In this review, we present some of the salient fea-
tures of currently available treatments effective against influenza, the virus
family responsible for the most serious form of URI. At present, these include
an inactivated vaccine and four antiviral drugs, each approved in the United
States and many other countries for the prevention and treatment of influenza.
A live attenuated vaccine is also available, and other vaccines and antiviral
drugs are under development. This review details the current options avail-
able for treating both influenza and noninfluenza related URIs in the profes-
sional voice user.
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arts performer—Amantadine—Rimantidine—Zinamivir—Oseltamivir—Ion
channel blockers—Neuramidase inhibitors.
INTRODUCTION

Upper respiratory tract infection (URI) is a non-
specific term used to describe acute infections in-
volving the nose, paranasal sinuses, pharynx,
larynx, trachea, and bronchi. The prototype is the
illness known as the common cold. Patients with
an URI develop sore throat, fever, and hoarseness,
making what would be an inconvenience to most
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individuals, potentially crippling for the vocal arts
performer.1 Even minor URI-related symptoms
can lead to alterations in voice quality, vocal fa-
tigue, and reduced vocal range.2 Moreover, the la-
ryngeal inflammation resulting from an URI can
predispose singers to mucosal disruption and hem-
orrhage—resulting in long-term, potentially disas-
trous, sequelae for the vocal professional.3 Viruses
cause most URIs, with rhinovirus, parainfluenza vi-
rus, coronavirus, adenovirus, respiratory syncytial
virus, coxsackievirus, and influenza virus account-
ing for most cases. Adults develop, on average,
two to four URIs per year, with most occurring dur-
ing the winter months.4 Compared to URIs caused
by other viruses, influenza, is a more systemic ill-
ness, with the upper respiratory tract being only
one of multiple organ systems involved. It should
be recognized as distinct from other causes of URI.

Given the serious nature of viral URIs to singers,
a thorough understanding of the clinical use of
26
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antiviral treatment options is advisable by the voice
care professional. Antiviral treatment can be cate-
gorized into vaccines, prophylactic, and treatment
medications.

INFLUENZA EPIDEMIOLOGY

Influenza rapidly spreads around the world in sea-
sonal epidemics, imposing considerable economic
burden in the form of health care costs and lost pro-
ductivity. Pandemics are the most dramatic presenta-
tion of influenza. Major genetic changes in the virus
have caused three influenza pandemic in the 20th
century, killing many millions of people. The name
comes from the old medical belief that unfavorable
astrological influences cause the disease.

Influenza reaches peak prevalence in winter, and,
because the Northern and Southern Hemisphere
have winter at different times of the year, there are
actually two flu seasons each year. Hope-Simpson
observed that influenza outbreaks are globally ubiq-
uitous and consistently occur every 6 months
following the time of maximum solar radiation in
an area.5 Therefore, the World Health Organization
makes two vaccine formulations every year, one for
the Northern and one for the Southern Hemisphere.

While most influenza outbreaks in the Northern
Hemisphere tend to peak in January or February,
not all do. For example, the influenza pandemic
of 1918 and 1919 reached peak virulence during
late spring and summer worldwide, and not until
October in the United States.6 It remains unclear
why outbreaks of influenza occur seasonally rather
than uniformly throughout the year. One possible
explanation is that, because people are indoors
more often during the winter, they are in close con-
tact more often and this is enough to trigger the out-
break. Another is that the cold weakens the immune
system; however, the virus is contracted in a warm
indoor environment in which it can thrive.

ANTIVIRAL TREATMENT OPTIONS

Commercially available specific antiviral therapy
agents are limited in number and, heretofore, aimed
exclusively at the influenza family of viruses. Their
indications and side effect profiles should be well
understood. Ion-channel blocker medications are
a class of agents, which includes amantadine and ri-
mantadine, and a newer class of agents, the neurami-
dase inhibitors, which includes zanamivir and
oseltamivir, have all been proven to be effective for
influenza infection. Although there are currently no
approved agents for the treatment of noninfluenza
URI, one very promising antirhinovirus agent, pleco-
naril, is close to receiving US government approval
for sale.7 This is a viral entry blocker, which blocks
a pocket on the surface of the rhinovirus that controls
the uncoating process. Finally, a trademarked elder-
berry extract (Sambucol; Razei Bar, Jerusalem,
Israel), may aid in shortening the duration of an
episode of influenza once contracted, though it has
no notable preventive effects.8

Ion-channel blockers
Influenza A and B are the two types of influenza

viruses that cause epidemic human disease. Influ-
enza A viruses are further categorized into subtypes
on the basis of two surface antigens: hemagglutinin
and neuraminidase. Influenza B viruses are not cat-
egorized into subtypes. Since 1977, influenza A
H1N1, influenza A H3N2, and influenza B viruses
have been in global circulation. In 2001, influenza
A (H1N2) viruses that probably emerged after ge-
netic reassortment between human A (H3N2) and
A (H1N1) viruses began circulating widely. Both
influenza A and B viruses are further separated
into groups on the basis of antigenic characteristics.
New influenza virus variants result from frequent
antigenic change (ie, antigenic drift), resulting
from point mutations that occur during viral repli-
cation. Influenza B viruses undergo antigenic drift
less rapidly than influenza A viruses.

Amantadine (Symmetrel; Endo Pharmaceuticals,
Inc., Chadds Ford, PA) and rimantadine (Fluma-
dine; Forest Pharmaceuticals, St. Louis, MO) are
active against type A influenza virus only. They
are approved for the prophylaxis and therapy of
influenza A virus infection in the United States. If
begun within 48 hours of the onset of illness,
treatment with amantadine or rimantidine reduces
the duration of systemic and respiratory symptoms
of influenza by approximately 50%. These drugs
Journal of Voice, Vol. 22, No. 3, 2008
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have been shown to be superior to antipyretic anal-
gesics in this regard.9

The adverse reactions reported most frequently
(5–10%) at the recommended dose of amantadine
are nausea, dizziness, and insomnia. Less frequently
(1–5%) reported adverse reactions are depression,
anxiety and irritability, hallucinations, confusion,
anorexia, dry mouth, constipation, ataxia, livedo re-
ticularis, peripheral edema, orthostatic hypotension,
headache, somnolence, nervousness, dream abnor-
mality, agitation, dry nose, diarrhea, and fatigue.
These adverse effects disappear promptly upon dis-
continuation of the drug. Rimantidine, although
equally effective, is associated with less frequent
central nervous system (CNS) side effects than aman-
tadine. Adverse events reported most frequently
(1–3%) at the recommended dose were nausea, in-
somnia, dizziness, headache, and nervousness.10

In adults, the usual dose of amantadine or riman-
tadine is 100 mg twice daily for 3–7 days. Treat-
ment should be continued for 24–48 hours till the
signs and symptoms disappears. Since both drugs
are excreted via the kidneys, the dose should be re-
duced to 100 mg/day or less in elderly patients with
renal insufficiency (Table 1).

For prophylaxis, these drugs must be adminis-
tered daily throughout periods of highest risk for
influenza infection. Studies have shown amantadine
and rimantidine to be 70–100% effective in prophy-
laxis against influenza A.11 Use of these medica-
tions may be particularly useful for healthy singers
performing in an outbreak region, or with infected
cast members, especially if they have not received
influenza vaccine or if previously administered vac-
cines were relatively ineffective because of anti-
genic changes in the circulating virus. During an
outbreak, amantadine can be used simultaneously
with inactivated vaccine. In fact, there is evidence
that the protective effects of amantadine and vaccine
are additive.11–13 Amantadine may also be used in
situations where a performer has had a known con-
tact with an affected individual. For prophylaxis,
amantadine or rimantidine should be administered
promptly after a sick contact and must be continued
for the duration of the local outbreak. The dosage for
both amantadine and rimantidine is 200 mg/day for
adults.
Neuramidase inhibitors
Zanamivir (Relenza) and oseltamivir (Tamiflu)

are members of a new class of drugs termed neur-
aminidase inhibitors, which are active against
both influenza virus type A and type B. These
agents work by blocking the neuraminidase enzyme
on the surface of the influenza virus (neuramidase
facilitates the virus’ spread from cell to cell in the
respiratory tract).14 Zanamivir, as a dry powder is
administered by inhalation twice a day for 5 days
from a breath-activated device. Oseltamivir is avail-
able in pill form and is active against the A strain of
the influenza virus, but has only minimal activity
against the B strain. Clinical trials have shown
that both agents need to be started within 48 hours
of the onset of symptoms to impact the course of
disease.15 Oseltamivir, but not zanamivir, is also
approved for the prevention of influenza.16 In
a pooled analysis of two seasonal prophylaxis stud-
ies in healthy unvaccinated adults and adolescents,
oseltamivir 75 mg once daily taken for 42 days dur-
ing a community outbreak reduced the incidence of
laboratory confirmed clinical influenza from 4.8%
for the placebo group to 1.2%.16 In a seasonal pre-
vention study in elderly residents of nursing homes,
75 mg of oseltamivir taken once a day for 42 days
reduced the incidence of laboratory confirmed clin-
ical influenza from 4.4% for the placebo group to
0.4% for the oseltamivir group.17 Approximately
80% of this elderly population was vaccinated
against the influenza. In a study of postexposure
prevention in households, 75 mg of oseltamivir
was given once daily within 2 days of onset of
symptoms and continued for 7 days. Results of
this study show oseltamivir reduced the incidence
of laboratory confirmed clinical influenza from
12% in the placebo group to 1% in the oseltamivir
group.18 Side effects from oseltamivir, when taken
for prevention, were similar to those from patients
who took the drug for treatment. The most common
side effects were nausea, vomiting, headache, and
fatigue. Efficacy of oseltamivir for the prevention
of influenza has not been established in immuno-
compromised patients. Patients should continue
receiving an annual influenza vaccination according
to guidelines on immunization practices. Oseltami-
vir is not a substitute for the influenza vaccine.
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TABLE 1. Antiviral Agents Active Against Influenza Virus

Drug Name Indications Dosage Contraindications Precautions Interactions

Tamiflu
(Oseltamivir)

Effective to
treat influenza
A or B*

Acute illness:
75 mg PO bid
for 5 days

Prophylaxis:
75 mg PO qd

Documented
hypersensitivity

Caution in renal
impairment,
chronic cardiac

or respiratory
disease, and
breastfeeding

None reported

Relenza
(Zanamivir)

Effective
against both
influenza

A and B

5-mg inhalation
bid for 5 days

Documented
hypersensitivity,
obstructive

airway disease

Monitor
respiratory
status; caution

in breastfeeding

None reported

Flumadine
(Rimantadine)

Indicated for
both

prophylaxis
and acute
treatments

Acute treatment:
100 mg PO bid

Prophylaxis:
100 mg PO bid

Documented
hypersensitivity

Resistant virus
strains may
develop and be
transmitted.

Caution in
hepatic
impairment

Acetaminophen
and aspirin

reduce levels
when taken
concurrently;
cimetidine

increases plasma
levels when
taken

concomitantly
Symmetrel

(Amantadine)
Indicated for
both prophylaxis

and acute
treatments

!65 years:
200 mg/day
PO qd or divided
bid O65 years:
100 mg PO qd

Documented
hypersensitivity

Resistant virus
strains may

develop and be
transmitted†

Drugs with
anticholinergic

or CNS
stimulant
activity increase
toxicity‡

Abbreviations: Bid, twice per day; PO, per oral; Qd, once.
*Must start medication within 48 hours of symptom onset. The best effect occurs the sooner it is taken after symptom onset.
†Caution in liver disease, and those receiving CNS stimulant drugs; CNS effects, Parkinson disease; do not discontinue abruptly.
‡Concurrent administration of hydrochlorothiazide plus triamterene with amantadine may increase plasma concentrations of
amantadine.
PROPHYLAXIS

The major public health measure for prevention
of influenza has been the use of inactivated influ-
enza vaccines from influenza strains that circulated
during the previous season. When the vaccine virus
matches the previous years’ circulating strain well,
immunization can provide from 60% to 90% pro-
tection against influenza.19 Current vaccine formu-
lations are highly purified and associated with few
reactions. Up to 5% of individuals experience
mild fevers and systemic symptoms 8–24 hours af-
ter injection, and a third of recipients will experi-
ence tenderness and erythema at the injection site.
A live attenuated influenza A vaccine (FluMist;
MedImmune Vaccines, Gaithersburg, MD) has
also been developed, which is administered intrana-
sally and stimulates local antibody production more
efficiently than conventional inactivated vaccines.20

One placebo-controlled study in 103 experimen-
tally infected adults found that the protective effi-
cacy of FluMist was 85%, compared to 71% with
inactivated influenza vaccine.21 Vaccination, by ei-
ther method, becomes effective 10–14 days after
administration. Because the live attenuated vaccine
depends on the replication of the vaccine recipient
in the nasopharynx, antiviral drugs for influenza
should not be started for 2 weeks after receiving
the vaccine.22–24 The most common side effects in-
clude cough, runny nose/nasal congestion, irritability,
headaches, chills, muscle aches, and fever O100� F.
For adults, nasal congestion (9.2% FluMist vs 2.2%
Journal of Voice, Vol. 22, No. 3, 2008
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placebo), rhinitis (6.3% FluMist vs 3.1% placebo),
and sinusitis (4.1% FluMist vs 2.2% placebo) were
reported significantly more often by FluMist recipi-
ents compared to placebo recipients.25 Nasal conges-
tion, runny nose, sore throat, headache, irritability,
decreased activity, muscle ache, and cough are the
most common adverse events associated with the
vaccine. Of note, FluMist is contraindicated in
adolescents receiving aspirin therapy or aspirin-
containing therapy because of the association of
Reye syndrome with aspirin and wild-type influenza
infection. Also, FluMist should not be administered
to individuals with a history of asthma or reactive
airways disease. Intramuscularly administered inac-
tivated influenza vaccines are available to immunize
high-risk individuals.

RECOMMENDATION FOR SINGERS

Presented below is a summary, in outline form,
of influenza treatment options available to profes-
sionals entrusted with the care of the professional
voice. The listed treatments are organized accord-
ing to the acuity of the need for intervention.

1. Prophylaxis: As with other diseases, preven-
tion is the most effective strategy for profes-
sional voice users. This can take the form of
either chemoprevention or vaccination:
a. Short-term chemoprevention is indicated

under the following conditions
i. A 14-day course of prophylaxis should

be considered for the 2-week interval
following the immunization of per-
formers when there is influenza activity
in the community or performance
troupe at the time of immunization.

ii. A 10-day course of prophylaxis should
be considered for all individuals in the
performance troupe with known con-
tact with an index case of influenza.

b. An extended course of prophylaxis (to
cover the entire period of significant influ-
enza activity in the community) should be
considered in selected settings:
i. Protection of singers for whom the vac-

cine is contraindicated (eg, singers with
a history of anaphylactic reaction to
eggs)

ii. Protection of immunized high-risk
singers if vaccine strain poorly matches
circulating influenza strains

Chemoprophylaxis can be accomplished with
amantadine, rimantadine, zanamivir, or oseltamivir.
Amantadine (200 mg/day orally in two divided
doses, or 100 mg/day in those susceptible to CNS
side effects) and rimantadine (200 mg/day in two
divided doses) are effective only against influenza
A. Oseltamivir (75 mg/day) and zanamivir (10 mg
inhaled daily) are effective against influenza A
and B. All the above medications will reduce the at-
tack rate among unvaccinated individuals if begun
shortly after exposure. Comparative trials among
the agents have not been done.

c. Vaccination is indicated in performers ex-
pecting to work in a city where there is an
influenza outbreak.

Inactivated influenza vaccine can be concurrently
administered if the singer is expected to reside in
the influenza affected for more than 2 weeks.
Live attenuated vaccination cannot, however, be
coadministered with a chemoprophylaxis regimen
since limited viral replication is necessary for this
vaccination modality to be effective.

2. Acute treatment:
a. In most healthy people, influenza is cured

in 7–10 days. The worst symptoms usually
last 3–4 days. Affected singers without im-
minent important performances may pre-
fer to rest, with only light voice use.
Analgesics and a cough mixture may be
used. Home treatment to ease symptoms
and prevent complications is usually all
that is needed.

b. For the singer with performance require-
ments, antiviral medications, when started
within 48 hours of the onset of symptoms,
can be taken to:
i. Reduce the severity and duration of

symptoms caused by infection with in-
fluenza A or B virus.

ii. Shorten the length of the illness.
iii. Control outbreaks of the flu in the per-

formance troupe.
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iv. Reduce complications from the flu.
Amantadine or rimantadine, in the same doses as

used for prophylaxis, appreciably decrease the du-
ration of symptoms and signs. Rimantadine is pre-
ferred in patients with renal failure.

c. Theoretically, corticosteroids as potent
anti-inflammatory agents could be thought
to effectively reduce nasal symptoms, but
results of clinical studies of either intrana-
sal or oral steroids have shown no clinical
benefit.26–28

CONCLUSION

In addition to being a serious health threat to the
public at large, influenza presents a potential source
of significant morbidity for the vocal arts profes-
sional. This review has highlighted a number of
interventions currently at the disposal of those
charged with the care of the professional voice.
Judicious use of preventative and therapeutic
modalities, combined with careful follow-up will
optimize vocal performance and, more importantly,
prevent serious injury to the vocal mechanism. In fu-
ture, continued improvements and refinements in the
capacity to design effective vaccines combined with
new, structure-based, drug design techniques will
yield increasingly effective interventions. Until
then, voice-preserving strategies must include
timely vaccination combined with education of the
vocal arts professional on how to recognize the early
signs and symptoms of influenza so as to allow for
the earliest possible initiation of antiviral therapy.

REFERENCES

1. Blinkhorn RJ. Upper respiratory tract infections. In:
Baum GL, Crapo JD, Celli BR, eds. Textbook of Pulmo-
nary Diseases. 6th ed. Philadelphia, PA: Lippincott-Raven
Publishers; 1998:493–502.

2. Sataloff RT. Common infections and inflammations and
other conditions. In: Sataloff RT, ed. The Professional
Voice—The Science and Art of Clinical Care. 2nd ed. San
Diego, CA: Singular Publishing Group; 1997:429–436.

3. Lin PT, Stern JC, Gould WJ. The risk factors and manage-
ment of vocal cord hemorrhages: an experience with 44
cases. J Voice. 1991;5:74–77.

4. Dolin R. Common viral respiratory infections. In:
Fauci AS, Brawnwald E, Isselbacher KJ, et al, eds.
Harrison’s Principles of Internal Medicine. 14th ed. New
York: McGraw-Hill; 1998:1100–1105.

5. Hope-Simpson RE. The role of season in the epidemiology
of influenza. J Hyg (Lond). 1981;86:35–47.

6. Kolata G. ‘‘FLU: The Story of the Great Influenza Pan-
demic of 1918 and the Search for the Virus that Caused
It.’’. London: Macmillan; 1999.

7. McConnell J. ‘‘Enteroviruses succumb to new drug.’’ The
Lancet. 1999;345:1185.

8. Zakay-Rones Z, Thom E, Wollan T, Wadstein J. Random-
ized study of the efficacy and safety of oral elderberry ex-
tract in the treatment of influenza A and B virus infections.
J Int Med Res. 2004;32:132–140.

9. Yinnon AM, Dolin R. Using antivirals to fight influenza.
J Respir Dis. 1991;12:1146.

10. Jefferson T, Deeks JJ, Demicheli V, Rivetti D, Rudin M.
Amantadine and rimantadine for preventing and treating
influenza A in adults. Cochrane Database Syst Rev
2004;(3):CD001169.

11. Dolin R, Reichman RC, Madore HP, Maynard R,
Linton PN, Webber-Jones J. A controlled trial of amanta-
dine and rimantadine in the prophylaxis of influenza A
infection. N Engl J Med. 1982;307:580–584.

12. Betts RF, Treatnor JJ, Graman PS, et al. Antiviral agents to
prevent or treat influenza in the elderly. J Respir Dis. 1987;
8:56.

13. Brady MT, Sears SD, Pacini DL, et al. Safety and prophy-
lactic efficacy of low-dose rimantadine in adults during an
influenza A epidemic. Antimicrob Agents Chemother.
1990;34:1633–1636.

14. McNicholl IR, McNicholl JJ. Neuraminidase inhibitors:
zanamivir and oseltamivir. Ann Pharmacother. 2001;35:
57–70.

15. Khare MD, Sharland M. Influenza. Expert Opin Pharmac-
other. 2000;1:367–375.

16. Hayden FG, Atmar RL, Schilling M, et al. Use of the se-
lective oral neuraminidase inhibitor oseltamivir to prevent
influenza. N Engl J Med. 1999;341:1336–1343.

17. Peters PH Jr, Gravenstein S, Norword P, et al. Long-term
use of oseltamivir for the prophylaxis of influenza in a vac-
cinated frail older population. J Am Geriatr Soc. 2001;49:
1025–1031.

18. Hayden FG, Belshe R, Villanueva C, et al. Management
of influenza in households: a prospective, randomized
comparison of oseltamivir treatment with or without
postexposure prophylaxis. J Infect Dis. 2004;189:440–
449.

19. Couch RB, Keitel WA, Cate TR, Quarles JA, Taber LA,
Glezen WP. Prevention of influenza virus infections by cur-
rent inactivated influenza virus vaccines. In: Brown LE,
Hampson AW, Webster RB, eds. Options for the Control
of Influenza III. Amsterdam: Elsevier Science B.V.; 1996:
97–106.

20. Maassab HF, DeBorde DC. Development and characteriza-
tion of cold-adapted viruses for use as live virus vaccines.
Vaccine. 1985;3:355–369.
Journal of Voice, Vol. 22, No. 3, 2008



332

Journal of Voice, Vol. 22, No. 3, 2008
MICHIEL J. BOVÉ ET AL
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