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Epidemiology, pathogenesis, and treatment of the

common cold
Ronald B Turner, MD

Objective: Reading this article will reinforce the reader’s knowledge of the
pathogenesis of the common cold. The rationale for current and potential therapies
for the common cold are reviewed in the context of current concepts of the
pathogenesis of these illnesses.

Data Sources and Study Selection: A MEDLINE literature search was done
using the search terms common cold, rhinovirus, and viral respiratory infection. The
search was restricted to the English language. Articles were selected for review if
the title and/or abstract suggested the content was relevant to the subject of this
review. The bibliographies of selected articles were used as a source of additional
literature.

Results: Recent studies suggest that the host response to the virus is an important
contributor to the pathogenesis of the common cold. Inflammatory mediators,
especially the pro-inflammatory cytokines, appear to be an important component of
this response and present an attractive target for new interventions for common cold
therapies. Currently available treatments for the common cold have limited efficacy
against specific symptoms. These therapies should be selected to treat the specific
symptoms that are perceived to be the most bothersome by the patient.

Ann Allergy Asthma Immunol 1997;78:531-40.

INTRODUCTION

Viral upper respiratory infections ac-
count for approximately 50% of all
illnesses and approximately 75% of ill-
nesses in young infants."? Although
these illnesses are generally mild and
self-limited, they are associated with
an enormous economic burden both in
lost productivity and in expenditures
for treatment. The common cold re-
sults in approximately 26 million days
of school absence and 23 million days
of work absence in the United States
annually.’ Each year we make approx-
imately 27 million physician visits and
purchase almost $2 billion worth of
over-the-counter (OTC) cough and
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cold medications for treatment of com-
mon cold symptoms.* A recent survey
of a representative sample of children
27 to 48 months of age found that 35%
of children had received an OTC cold
remedy in the preceding 30 days.’

EPIDEMIOLOGY

The pathogens most frequently associ-
ated with common cold symptoms are
the rhinoviruses. Other important
pathogens include the coronaviruses
and respiratory syncytial virus (RSV).
Influenza, parainfluenza, and adenovi-
ruses may cause cold symptoms; how-
ever, these agents frequently cause
lower respiratory or systemic symp-
toms in addition to the nasal symptoms
characteristic of the common cold.®
Colds occur year-round but have a de-
creased incidence during the summer
months.>%7 The “respiratory virus sea-
son” usually begins with an increase in

incidence of rhinovirus infections in
August or September and ends follow-
ing the spring peak of rhinovirus infec-
tions in April or May. This period of
increased incidence of disease is
caused by sequential and relatively dis-
creet outbreaks of different viral patho-
gens.®” An increased incidence of
common cold symptoms is associated
with each of these outbreaks; however,
other clinical syndromes are usually
also present in the community during
epidemics caused by pathogens other
than rhinovirus or coronavirus.

The onset of common cold symp-
toms typically occurs one to two days
after viral infection and the time to
peak symptoms is generally two to
four days.® The onset of illness and the
time to peak symptoms is about one
day later for the coronaviruses than for
rhinoviruses or respiratory syncytial
virus. A recent study suggests that sub-
jects infected with rhinovirus may be
able to detect the onset of symptoms as
early as 16 hours after virus challenge.’
Nasal obstruction, rhinorrhea, and
sneezing are present early in the course
of the cold; however, sore or
“scratchy” throat is frequently reported
as the most bothersome symptom on
the first day of illness.®!®!! The sore
throat resolves quickly and by the sec-
ond and third day of illness the nasal
symptoms are predominant. Cough is
associated with approximately 30% of
colds and typically does not become
the most bothersome symptom until
the 4th or 5th day of illness when the
nasal symptoms decrease in severi-
ty.81% The usual cold lasts about a
week, although 25% last 2 weeks.!”
Virus shedding persists after the reso-
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lution of symptoms and virus may be
cultured from 10% to 20% of subjects
for 2 to 3 weeks after infection.!>'3

The average incidence of the com-
mon cold in preschool children is 5 to
7 per year but 10% to 15% of children
will have at least 12 infections per
year."'*!> The incidence of illness de-
creases with age and averages 2 to 3
per year by adulthood. The incidence
of common colds in young children is
affected by conditions that increase ex-
posure such as other children in the
home or extensive contact with chil-
dren outside the home, as in childcare
centers.'*~!® The difference in the inci-
dence of illness between these groups
of children decreases as the length of
time spent in daycare increases; how-
ever, the incidence of illness remains
higher in the daycare group through at
least the first 3 years of life.!”

Although the frequency of common
colds suggests that person-to-person
spread must be fairly efficient, natural
transmission of rhinovirus appears to
be surprisingly inefficient. A transmis-
sion rate of 38% was reported in a
study in which one partner of a married
couple was infected with rhinovirus
and then the spouse, documented to be
susceptible to the virus, was observed
for acquisition of infection.’” In an-
other study, exposure of susceptible
recipients to experimentally infected
donors resulted in an infection rate of
44% in the recipients after 150 donor-
hours of exposure.’ Virus transmis-
sion rates are less than 10% following
brief (3 to 36 hr) exposure to virus-
infected subjects.?!

There are three general mechanisms
by which common cold viruses might
be spread: (1) small-particle aerosols,
(2) large-particle aerosols, and (3) di-
rect contact. Although the various
common cold viruses may presumably
be spread by any of these mechanisms,
some routes of transmission may be
more efficient than others for particu-
lar viruses. Studies of experimental
rhinovirus colds in human volunteers
suggest that direct contact is the most
efficient mechanism of transmission of
this virus, although transmission by
large particle aerosols has also been

documented.?>? A study of natural
colds found that treatment of the hands
with a virucidal compound signifi-
cantly reduced transmission of colds.?*
There were no rhinovirus infections in
the subjects using the virucidal hand
treatment in this study, a finding that
supports the hypothesis that hand-to-
hand transmission may be important in
a natural setting. The transmission of
the other pathogens associated with
colds is less well studied. Respiratory
syncytial virus appears to require close
contact for spread and, in the experi-
mental setting, has been spread by di-
rect contact with contaminated fo-
mites.” In contrast to rhinovirus and
RSV, influenza appears to spread from
person-to-person by small particle
aerosol.26%7

Regardless of the route of transmis-
sion, studies of rhinovirus infection in-
dicate that contact between the virus
and the nasal mucosa appears to be
important for initiation of infection. A
very small inoculum of virus applied to
the nasal cavity consistently results in
infection in contrast to inoculation of
virus into the oral cavity. The inocu-
lum required for a 50% infection rate is
calculated to be 0.3 tissue culture in-
fectious dose 50 by the nasal route and
2260 tissue culture infectious dose 50
by the oral route.?!?®? Conjunctival
inoculation of virus is also an efficient
mechanism for initiation of rhinovirus
infection, presumably because virus
reaches the nasal cavity via the naso-
lacrimal duct.'3?

PATHOGENESIS

Much of the information relevant to
the pathogenesis of the common cold
is derived from studies in subjects ex-
perimentally infected with rhinovirus.
The site of infection during rhinovirus
infection is generally limited to the
mucosa of the upper respiratory tract.
Some of the pathogens associated with
common cold syndromes (eg, parain-
fluenza viruses, RSV, and influenza)
may produce different clinical syn-
dromes by infecting the lower respira-
tory tract. Following inoculation into
the nasal cavity, rhinovirus is first de-
tected by cultures of the posterior na-

sopharynx.’* As the cold progresses,
virus is detected at more anterior sites
in one or both nares.'>* Biopsies of
the nasal mucosa and nasopharynx
during experimental colds reveal focal
infection that involves relatively few
cells.’! Ciliated epithelial cells are the
primary cell involved although noncili-
ated cells are also infected. The appar-
ent paucity of rhinovirus-infected cells
may be a result of desquamation of
infected cells into the nasal secre-
tions.3> Abnormalities of the paranasal
sinuses may frequently be detected by
computerized tomography or magnetic
resonance imaging during both natural
colds and experimentally-induced rhi-
novirus colds; however, studies to iso-
late virus from the sinuses during un-
complicated colds have not been
done.?*3* Although rhinovirus has been
isolated from the lower respiratory
tract of experimentally infected volun-
teers by bronchoscopy, it is difficult to
exclude the possibility of contamina-
tion from the upper respiratory
tract. 33

The prominent symptoms of the
common cold are rhinorrhea and nasal
obstruction. Increased vascular perme-
ability with leakage of serum into the
nasal mucosa and nasal secretions is a
major contributor to these symp-
toms.3”3% The contribution of glandular
secretions from the nose to the rhinor-
rhea becomes more important later in
the course of the illness.*® The mecha-
nisms by which rhinovirus infection of
the nasal epithelium results in in-
creased vascular permeability and in-
creased glandular secretions is not
clear. Specimens of nasal secretions
from human volunteers infected with
rhinovirus contain small numbers of
rhinovirus infected and uninfected cil-
iated epithelial cells, however, exami-
nation of specimens of the nasal
epithelium by light or electron micros-
copy reveals no consistent le-
sions.’>¥4 Similarly, no morphologic
changes were seen in monolayers of
human nasal epithelium infected with
rhinovirus.*! The absence of detectable
histopathology during rhinovirus in-
fection led to the suggestion that the
host response to the virus may play a
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primary role in the production of com-
mon cold symptoms.

Early studies of the host response to
rhinovirus infection concentrated on
the humoral immune response. Viral
neutralizing activity, apparently asso-
ciated with IgA, first appears in nasal
secretions two to three weeks after in-
fection at about the same time that
neutralizing activity is detected in se-
rum.?$4-% This neutralizing antibody
in serum or nasal secretions is associ-
ated with serotype-specific protection
from rhinovirus infection.?$%% A re-
cent study reported non-neutralizing
rhinovirus-specific IgG and IgA in na-
sal secretions by the third day of rhi-
novirus illness.*

There is evidence that the cellular
immune response may play a role in
rhinovirus pathogenesis. The periph-
eral white blood cell count increases in
infected, ill subjects during the first
two to three days after virus chal-
lenge.¥” This increase in the WBC
count is the result of an increase in the
concentration of neutrophils. Infected
non-ill subjects have no change in the
WBC count. A polymorphonuclear
leukocyte response to rhinovirus infec-
tion is also seen in the nasal mucosa
and nasal secretions.’**® As with the
changes in peripheral neutrophil count
the increase in polymorphonuclear leu-
kocytes is seen in infected symptom-
atic subjects but not in asymptomati-
cally infected individuals.*

The correlation between lympho-
cytic response to rhinovirus infection
and symptomatic illness is less clearly
characterized. There are conflicting
data about the effect of rhinovirus in-
fection on the peripheral lymphocyte
count.#’#%%  Modest increases in
T-lymphocyte concentrations have
been reported in both the nasal mucosa
and in nasal secretions during rhinovi-
rus infection.’3? Few B-lymphocytes
were noted in the nasal mucosa.

The role of inflammatory mediators
has been the focus of several recent
studies of rhinovirus pathogenesis. The
similarity between the clinical mani-
festations of allergic rhinitis and the
common cold has prompted repeated
attempts to establish the role of hista-

mine in the common cold. Several
studies have reported no detectable in-
crease in histamine in nasal secretions
during rhinovirus infection.*$3334 A re-
cent study reported increases in hista-
mine levels in 4/15 normal subjects
and 13/17 subjects with a history of
allergic rhinitis following rhinovirus
inoculation.’® Prostaglandin D,, an-
other mast cell derived mediator, can-
not be detected in the nasal secretions
of rhinovirus-infected subjects.348
These studies suggest that it is unlikely
that histamine or other mast cell medi-
ators make an important contribution
to the pathogenesis of rhinovirus colds.

The kinins, bradykinin and lysyl
bradykinin, have been found in the na-
sal secretions of volunteers with rhino-
virus colds, both experimentally in-
duced and naturally acquired.*®* The
concentration and time course of the
production of kinins were roughly cor-
related with the severity and time
course of symptoms in these subjects.
Subjects who were infected with rhi-
novirus but who did not develop symp-
toms did not have an increase in nasal
secretion kinin concentration. Intrana-
sal challenge of uninfected volunteers
with increasing concentrations of bra-
dykinin resulted in symptoms of nasal
obstruction, rhinorrhea, and sore
throat.>® The role of kinins in the
pathogenesis of common cold symp-
toms is less clear, however, in light of
the failure of a bradykinin antagonist
to alleviate common cold symptoms.’’
Similarly, in a more recent study, ste-
roid therapy significantly reduced the
concentration of kinins in nasal washes
but had no effect on symptoms.®

The interleukins IL-183, IL-6, and
IL-8 have also recently been reported
in the nasal secretions of symptomatic
subjects with experimental rhinovirus
colds.3*¥% Ag with the kinins, the
concentration of these proteins in-
creases and then decreases as symptom
severity is increasing and then decreas-
ing. The concentrations of IL-6 and
IL-8 in nasal secretions appear to be
directly correlated with the severity of
the common cold symptoms.®*¢! Intra-
nasal challenge of normal volunteers
with interleukin-8 produces an influx

of neutrophils, a transient increase in
nasal resistance to airflow, and a sig-
nificant increase in nasal symptom
scores compared with placebo-chal-
lenged subjects.®? In spite of these data
demonstrating an association between
symptoms and inflammatory media-
tors, the role of these mediators in
pathogenesis will not be clear until
specific inhibitors are available for use
in clinical trials.

The neurologic response of the host
may also play a role in the pathogen-
esis of rhinovirus colds. Studies of na-
sal secretions have shown that glandu-
lar secretions in the nose, under the
control of cholinergic neurologic path-
ways, contribute to rhinorrhea espe-
cially in the later stages of the illness.?®
Neurologic pathways also appear to be
involved in the reactive airway disease
associated with rhinovirus infec-
tion.®*% Inflammatory neuropeptides,
such as substance P, play a role in
some forms of non-infectious rhinitis
however the role of these agents in the
common cold remains to be examined.

TREATMENT

A variety of antiviral agents have been
studied for the treatment of rhinovirus
infections. Several drugs have been
identified which have significant in
vitro anti-rhinoviral activity.®~’> When
tested in vivo, however, these agents
have been ineffective for treatment of
rhinovirus infection. In 1984, Abraham
and Colonno reported that different
rhinovirus serotypes shared the same
cellular receptor.” Subsequent studies
have shown that all rhinoviruses but
one attach to cells via only two differ-
ent receptors.’”>’ The majority of sero-
types bind by a single receptor that has
subsequently been identified as inter-
cellular adhesion molecule 1 (ICAM-
1).7>76 Blockade of the receptor site on
the cells with antibody to ICAM-1 or
of the receptor binding site on the virus
with soluble ICAM-1 have both been
shown to inhibit viral infection in vitro
and are potential treatments for the
common cold.”*”7-% The logistics of
maintaining an appropriate concentra-
tion of either of these proteins in the
nasal cavity present formidable obsta-
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cles to effective use of these agents,
however. Studies of the effect of these
agents for treatment of the common
cold are in progress.

In the mid-1970s, it was reported
that zinc ions inhibit rhinovirus repli-
cation.?! As a result of this observation
there have been numerous studies of
the efficacy of zinc, given as oral loz-
enges, for the treatment of common
cold symptoms. In spite of the in vitro
effect of zinc on virus replication,
there has been no detectable effect of
zinc lozenges on virus replication in
vivo.8283 The effect of zinc on symp-
toms has been inconsistent with some
studies reporting dramatic effects on
the duration of cold symptoms and
other studies finding no effect.3-8
These studies may not be directly com-
parable since different formulations of
zinc were used in the various studies,
however, there is not a direct correla-
tion between the dose of zinc given
and the clinical efficacy. A major
problem with the interpretation of
these studies is the very high frequency
(50% to 90%) of side effects in sub-
jects who receive zinc and the diffi-
culty in producing a placebo that is as
distasteful and astringent as the active
preparation.

Symptomatic therapy remains the
mainstay of treatment for the common
cold. The use of symptomatic therapies
available over-the-counter and directed
at specific symptoms of rhinovirus
colds has been the subject of some
controversy.?” Although some of these
medications have been found to be ef-
fective in adults, studies in children
have been limited by an inability to
accurately measure common cold
symptoms in noncompliant subjects. It
is reasonable to conclude that the ef-
fects of these various preparations
should be similar in adults and chil-
dren. The use of these medications in
children, however, must be balanced
against the potential side effects of
each drug.

Nasal Congestion

Both topical and oral adrenergic agents
are effective nasal decongestants.®$-%
Comparative studies have not been

done in the common cold; however, it
is generally accepted that the topical
agents are more potent than the oral
drugs.”’ Prolonged use of the topical
adrenergic agents should be avoided to
prevent the development of rhinitis
medicamentosa, an apparent rebound
effect when the drug is discontinued.
Systemic absorption of the imidazo-
lines (eg, oxymetazoline and xylo-
metazoline) has rarely been associated
with bradycardia, hypotension, and
coma. The systemic side effects of the
oral adrenergic agents are central ner-
vous system stimulation, hypertension,
and palpitations. The antihistamines
have no effect on nasal congestion.

Rhinorrhea

The treatment of rhinorrhea is primar-
ily by blockade of cholinergic stimula-
tion of glandular secretion. Atropine or
ipratropium bromide treatment of ex-
perimental rhinovirus colds produced a
small decrease in rhinorrhea or nasal
mucus weights that was not statisti-
cally significant.”>* In larger studies
of subjects with natural colds, ipra-
tropium produced a 22% to 31% de-
crease in rhinorrhea compared with
placebo.”~% Ipratropium has been ap-
proved for use for the treatment of
rhinorrhea in the common cold. The
most common side effects of intranasal
ipratropium are nasal irritation and
bleeding.

The first generation antihistamines
have been used for many years for
treatment of rhinorrhea associated with
the common cold. A modest but statis-
tically significant effect on rhinorrhea
has been found in several small studies
in adults, although other studies have
failed to detect any therapeutic ef-
fect.?-1% A recent, large study in ex-
perimental colds disclosed that clem-
astine fumarate reduced rhinorrhea by
approximately 27% compared with
placebo.!®! This observation was sub-
sequently confirmed in a natural cold
trial.!? The second generation or “non-
sedating” antihistamines have had no
effect on common cold symptoms in a
limited number of studies.!®®!% This
observation, the absence of histamine
in the secretions of most subjects with

colds, and the similarity of the re-
sponse to ipratropium and the antihis-
tamines suggest that the effect of the
antihistamines on rhinorrhea is related
to the anticholinergic rather than the
antihistaminic properties of these
drugs. The major side-effects associ-
ated with the use of the antihistamines
are sedation and drying of the eyes,
mouth, and nose.

Sneezing

Sneezing is frequently reported as a
symptom during the common cold,
however, it is rarely considered the
most bothersome symptom by the pa-
tient. Antihistamines are effective for
treatment of sneezing.'®~1%2 The mech-
anism of the effect of antihistamines
on sneezing in colds is not known.

Sore Throat

Sore throat is a common symptom
early in the course of the cold and is
frequently the first symptom noticed
by the patient. The sore throat associ-
ated with colds is generally not severe
and is often described as a “scratchy
throat.” Treatment with mild analge-
sics is occasionally indicated, particu-
larly if there is associated myalgia or
headache.

Cough

Cough during colds is produced by
several different mechanisms and
treatment should be directed at the
most likely underlying cause. Cough in
some patients appears to be due to
nasal obstruction or postnasal drip.
Cough in these patients is most prom-
inent during the time of greatest nasal
symptoms and responds to treatment
with an antihistamine/decongestant
combination.'® In other patients,
cough may be a result of virus-induced
reactive airway disease.®> These pa-
tients may have cough that persists for
days to weeks after the acute illness
and may benefit from bronchodilator
therapy. Cough that persists after the
resolution of other cold symptoms or
that persists in association with unre-
mitting rhinorrhea may be due to si-
nusitis and may respond to antibiotic
therapy.'% Nonspecific cough suppres-
sion with either codeine or dextro-
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methorphan  hydrobromide is fre-
quently used; however, the efficacy of
these agents has not been demonstrated
in the common cold.""1% A single
study has described a modest effect of
nonsteroidal antiinflammatory agents
on the acute cough of colds.'” Expec-
torants such as guaifenesin are not ef-
fective antitussive agents.!!

A new approach that examined the
effect of combining anti-inflammatory
and antiviral compounds was reported
recently. Gwaltney, reported effective
treatment of established rhinovirus
infections with a combination of
naproxen, ipratropium bromide, and
interferon-a2b.''! The effect of this
combination appeared to be greater
than the effects usually seen with
available common cold therapies.

PREVENTION

The recognition that direct contact was
an important mechanism of transmis-
sion of rhinovirus led to efforts to pre-
vent contamination of the hands of in-
fected or susceptible individuals. A
variety of chemical compounds have
been evaluated for efficacy for inacti-
vation of rhinovirus on environmental
surfaces or on skin.'">"!% Although
some of these agents were found to
have activity, a practical and effective
hand treatment has not been devel-
oped. Facial tissues treated with a
combination of citric acid, malic acid,
and sodium lauryl sulfate were found
to readily inactivate a number of dif-
ferent rhinovirus serotypes and there
was some evidence that these tissues
would reduce or prevent transmission
of virus.!'>!7 In spite of the potential
utility of this product, it was never
made available commercially.

The large number of rhinovirus se-
rotypes has long been recognized as an
obstacle to the development of vac-
cines for protection against rhinovirus
infections. The recent observation that
most rhinoviruses attach to cells via
only two different receptors suggests
the potential for preventing infection
by receptor blockade.”’ Prophylaxis
of experimental rhinovirus colds with
monoclonal antibody to ICAM-1, the

major cellular receptor, delayed but
did not prevent infection.!'®

Prevention of rhinovirus infections
also has been attempted with a variety
of antiviral agents. Pirodavir, a virus
capsid binding agent, appears to have
some efficacy for prevention of rhino-
virus infection although there is no
detectable effect on treatment of
established infections.!'*'?* Similarly,
a-interferon is an effective agent for
prevention of rhinovirus infections but
has no effect on established infec-
tion.'?'=126 The cost and the side effects
of a-interferon preclude its use as an
agent for the prevention of rhinovirus
Colds-126—130

CONCLUSION

The relatively mild symptoms and
short duration of the common cold
have presented a challenge to attempts
to provide effective treatment. Cur-
rently available treatments that are tar-
geted primarily at reversing the ob-
served effects of the viral infection
have limited efficacy. Newer efforts
seem likely to result in therapies tar-
geted at key steps in the pathogenesis
of the upper respiratory symptoms.
These efforts may prove beneficial not
only for treatment of the common cold
but also for treatment of other viral
respiratory syndromes and their com-
plications.

REFERENCES

1. Dingle JH, Badger GF, Jordan WS,
Jr. Illness in the home: a study of
25,000 illnesses in a group of Cleve-
land families. Cleveland: Case West-
ern Reserve University Press, 1964:
33-96.

2. Gwaltney JM, Jr, Hendley JO, Simon
G, Jordan WS, Jr. Rhinovirus infec-
tions in an industrial population. I.
The occurrence of illness. N Engl
J Med 1966;275:1261-8.

3. HHS: Vital Health Statistics 10.
Washington, D.C., 1986.

4. Rosenthal I. Expense of physician
care spurs OTC, self-care market.
Drug Topics 1988;132:62-3.

5. Kogan MD, Pappas G, Yu SM,
Kotelchuck M. Over-the-counter med-
ication use among US preschool-age
children. JAMA 1994;272:1025-30.

10.

11.

12.

13.

14.

16.

17.

18.

. Monto AS, Cavallaro JJ. The Tecum-

seh study of respiratory illness. II.
Patterns of occurrence of infection
with  respiratory  pathogens,
1965-1969. Am J Epidemiol 1971;
94:280-9.

. Johnston SL, Pattemore PK, Sander-

son G, et al. The relationship between
upper respiratory infections and hos-
pital admissions for asthma: a time-
trend analysis. Am J Respir Crit Care
Med 1996;154:654—60.

. Tyrrell DA, Cohen S, Schlarb JE.

Signs and symptoms in common
colds. Epidemiol Infect 1993;111:
143-56.

. Harris JM, 11, Gwaltney JM, Jr. Incu-

bation periods of experimental rhino-
virus infection and illness. J Infect
Dis 1996;23:1287-90.

Gwaltney JM, Jr, Hendley JO, Simon
G, Jordan WS, Jr. Rhinovirus infec-
tions in an industrial population. II.
Characteristics of illness and anti-
body response. JAMA 1967;202:
494-500.

Turner RB, Witek TJ, Jr, Riker DK.
Comparison of symptom severity in
natural and experimentally induced
colds. Am J Rhinol 1996;10:167-72.
Frank AL, Taber LH, Wells CR, et al.
Patterns of shedding myxoviruses
and paramyxoviruses in children.
J Infect Dis 1981;144:433—-41.
Winther B, Gwaltney JM, Jr, Mygind
N, et al. Sites of rhinovirus recovery
after point inoculation of the upper
airway. JAMA 1986;256:1763—7.
Monto AS, Ullman BM. Acute respi-
ratory illness in an American
community: the Tecumseh study.
JAMA 1974;227:164-9.

. Monto AS, Sullivan KM. Acute re-

spiratory illness in the community.
Frequency of illness and the agents
involved. Epidemiol Infect 1993;110:
145-60.

Wald ER, Dashefshy B, Byers C, et
al. Frequency and severity of infec-
tions in day care. J Pediatr 1988;112:
540-6.

Hurwitz ES, Gunn WIJ, Pinsky PF,
Schonberger LB. Risk of respiratory
illness associated with day-care
attendance: a nationwide study. Pedi-
atr 1991;87:62-9.

Fleming DW, Cochi SL, Hightower
AW, Broome CV. Childhood upper
respiratory tract infections: to what
degree is incidence affected by day-
care attendance. Pediatr 1987;79:55—-60.

VOLUME 78, JUNE, 1997

535



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

D’Alessio DJ, Peterson JA, Dick CR,
Dick EC. Transmission of experi-
mental rhinovirus colds in volunteer
married couples. J Infect Dis 1976;
133:28-36.

Meschievitz CK, Schultz SB, Dick
EC. A model for obtaining predict-
able natural transmission of rhinovi-
ruses in human volunteers. J Infect
Dis 1984;150:195-201.

D’Alessio DJ, Meschievitz CK,
Peterson JA, et al. Short-duration ex-
posure and the transmission of rhino-
viral colds. J Infect Dis 1984;150:
189-94.

Dick EC, Jennings LC, Mink KA, et
al. Aerosol transmission of rhinovirus
colds. J Infect Dis 1987;156:442—8.
Gwaltney JM, Jr, Moskalski PB,
Hendley JO. Hand-to-hand transmis-
sion of rhinovirus colds. Ann Intern
Med 1978;88:463-7.

Hendley JO, Gwaltney JM, Jr. Mech-
anisms of transmission of rhinovirus
infections. Epidemiol Rev 1988;10:
243-58.

Hall CB, Douglas RG, Jr. Modes of
transmission of respiratory syncytial
virus. J Pediatr 1981;99:100-3.
Douglas RG, Jr. Influenza in man. In:
Kilbourne ED, ed. The influenza vi-
ruses and influenza. New York: Ac-
ademic Press, 1975:385-447.

Moser MR, Bender TR, Margolis HS,
et al. An outbreak of influenza aboard
a commercial airliner. Am J Epide-
miol 1979;110:1-6.

Hendley JO, Edmonson WP, Jr,
Gwaltney JM, Jr. Relation between
naturally acquired immunity and in-
fectivity of two rhinoviruses in vol-
unteers. J Infect Dis 1972;125:243-8.
Hendley JO, Wenzel RP, Gwaltney
JM, Jr. Transmission of rhinovirus
colds by self-inoculation. N Engl
J Med 1973;288:1361-4.

Turner RB, Winther B, Hendley JO,
et al. Sites of virus recovery and an-
tigen detection in epithelial cells dur-
ing experimental rhinovirus infection.
Acta Otolaryngol (Suppl) 1984;413:
9-14.

Arruda E, Boyle TR, Winther B, et al.
Localization of human rhinovirus
replication in the upper respiratory
tract by in situ hybridization. J Infect
Dis 1995;171:1329-33.

Turner RB, Hendley JO, Gwaltney
IM, Jr. Shedding of infected ciliated
epithelial cells in rhinovirus colds.
J Infect Dis 1982;145:849-53.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Gwaltney JM, Jr, Phillips CD, Miller
RD, Riker DK. Computed tomo-
graphic study of the common cold.
N Engl J Med 1994;330:25-30.
Turner RB. Elaboration of interleukin
8 from fibroblast cells and human
nasal epithelium in response to rhino-
virus challenge [Abstract B43]. 34th
Interscience Conference on Antimi-
crobial Agents and Chemotherapy.
Orlando, FL, Am Soc Microbiol,
1994:65.

Halperin SA, Eggleston PA, Hendley
JO, et al. Pathogenesis of lower re-
spiratory tract symptoms in experi-
mental rhinovirus infection. Am Rev
Respir Dis 1983;128:806—10.
Calhoun WJ, Dick EC, Schwartz LB,
Busse WW. A common cold virus,
rhinovirus 16, potentiates airway in-
flammation after segmental antigen
bronchoprovocation in allergic sub-
jects. J Clin Invest 1994;94:2200-8.
Douglas RG, Jr. Pathogenesis of rhi-
novirus common colds in human vol-
unteers. Ann Otol Rhinol Laryngol
1970;79:563-71.

Igarashi Y, Skoner DP, Doyle WJ, et
al. Analysis of nasal secretions during
experimental rhinovirus upper respi-
ratory infections. J Allergy Clin Im-
munol 1993;92:722-31.

Winther B, Farr B, Turner RB, et al.
Histopathologic examination and
enumeration of polymorphonuclear
leukocytes in the nasal mucosa dur-
ing experimental rhinovirus colds.
Acta Otolaryngol (Stockh) 1984:
19-24.

Winther B, Brofeldt S, Christensen
B, Mygind N. Light and scanning
electron microscopy of nasal biopsy
material from patients with naturally
acquired common colds. Acta Otolar-
yngol (Stockh) 1984;97:309-18.
Winther B, Gwaltney JM, Jr, Hendley
JO. Respiratory virus infection of
monolayer cultures of human nasal
epithelial cells. Am Rev Respir Dis
1990;141:839—-45.

Cate TR, Couch RB, Johnson KM.
Studies with rhinovirus in volunteers:
Production of illness, effect of natu-
rally acquired antibody, and demon-
stration of a protective effect not as-
sociated with serum antibody. J Clin
Invest 1964;43:56—67.

Cate TR, Rossen RD, Douglas R, Jr,
et al. The role of nasal secretion and
serum antibody in the rhinovirus
common cold. Am J Epidemiol 1966;

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

84:352-63.

Rossen RD, Kasel JA, Couch RB.
The secretory immune system: Its re-
lation to respiratory viral infection.
Prog Med Virol 1971;13:194-238.
Perkins JC, Tucker DN, Knopf HL, et
al. Comparison of protective effect of
neutralizing antibody in serum and
nasal secretions in experimental rhi-
novirus type 13 illness. Am J Epide-
miol 1969;90:519-26.

Barclay WS, Al-Nakib W. An ELISA
for the detection of rhinovirus spe-
cific antibody in serum and nasal se-
cretions. J Virol Methods 1987;15:
53-64.

Douglas RG, Jr, Alford RH, Cate TR,
Couch RB. The leukocyte response
during viral respiratory illness in
man. Ann Intern Med 1966;64:
521-30.

Naclerio RM, Proud D, Lichtenstein
LM, et al. Kinins are generated dur-
ing experimental rhinovirus colds.
J Infect Dis 1988;157:133—42.
Levandowski RA, Ou DW, Jackson
GG. Acute-phase decrease of T lym-
phocyte subsets in rhinovirus infec-
tion. J Infect Dis 1986;153:743—8.
Skoner DP, Whiteside TL, Wilson
JW, et al. Effect of rhinovirus 39 in-
fection on cellular immune parame-
ters in allergic and nonallergic sub-
jects. J Allergy Clin Immunol 1993;
92:732-43.

Winther B. Effects on the nasal mu-
cosa of upper respiratory viruses
(common cold). Dan Med Bull 1994;
41:193-204.

Levandowski RA, Weaver CW, Jack-
son GG. Nasal-secretion leukocyte
populations determined by flow cy-
tometry during acute rhinovirus in-
fection. ] Med Virol 1988;25:423-32.
Eggleston PA, Hendley JO, Gwaltney
IJM, Jr, et al. Histamine in nasal se-
cretions. Int Arch Allergy Appl Im-
munol 1978;57:193-200.

Eggleston PA, Hendley JO, Gwaltney
IM, Jr. Mediators of immediate hy-
persensitivity in nasal secretions dur-
ing natural colds and rhinovirus in-
fection. Acta Otolaryngol Suppl
1984;413:25-35.

Proud D, Naclerio RM, Gwaltney
IM, Jr, Hendley JO. Kinins are gen-
erated in nasal secretions during nat-
ural rhinovirus colds. J Infect Dis
1990;161:120-3.

Proud D, Reynolds CJ, LaCapra S, et
al. Nasal provocation with bradykinin

536

ANNALS OF ALLERGY, ASTHMA, & IMMUNOLOGY



57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

induces symptoms of rhinitis and a
sore throat. Am Rev Respir Dis 1988;
137:613-6.

Higgins PG, Barrow GI, Tyrrell DA.
A study of the efficacy of the brady-
kinin antagonist, NPC 567, in rhino-
virus infections in human volunteers.
Antiviral Res 1990;14:339-44.
Gustafson M, Proud D, Hendley JO,
et al. Oral prednisone therapy in ex-
perimental rhinovirus infections. J
Allergy Clin Immunol 1996;97:
1009-14.

Proud D, Gwaltney JM, Jr, Hendley
JO, et al. Increased levels of interleu-
kin-1 are detected in nasal secretions
of volunteers during experimental
rhinovirus colds. J Infect Dis 1994;
169:1007-13.

Zhu Z, Tang W, Ray A, et al. Rhino-
virus stimulation of interleukin-6 in
vivo and in vitro: evidence for nu-
clear factor kB-dependent transcrip-
tional activation. J Clin Invest 1996;
97:421-30.

Turner RB, Weingand K, Yeh CH, et
al. Association between interleukin-8
(IL-8) and symptom severity in rhi-
novirus colds [Abstract H48]. 36th
Interscience Conference on Antimi-
crobial Agents and Chemotherapy.
New Orleans, Am Soc Microbiol,
1996: 171.

Douglas JA, Dhami D, Gurr CE, et al.
Influence of interleukin-8 challenge
in the nasal mucosa in atopic and
nonatopic subjects. Am J Respir Crit
Care Med 1994;150:1108—13.
Aquilina AT, Hall WJ, Douglas RG,
Jr, Utell MJ. Airway reactivity in
subjects with viral upper respiratory
tract infections: the effects of exer-
cise and cold air. Am Rev Respir Dis
1980;122:3-10.

Empey DW, Laitinen LA, Jacobs L,
et al. Mechanisms of bronchial hyper-
reactivity in normal subjects after up-
per respiratory infection. Am Rev Re-
spir Dis 1976;113:131-9.

Zerial A, Werner GH, Phillpotts RJ,
et al. Studies on 44 081 R.P., a new
antirhinovirus compound, in cell cul-
tures and in volunteers. Antimicrob
Agents Chemother 1985;27:846-50.
Woods MG, Diana GD, Rogge MC,
et al. In vitro and in vivo activities of
WIN 54954, a new broad-spectrum
antipicornavirus drug. Antimicrob
Agents  Chemother 1989;33:
2069-74.

Rozhon E, Cox S, Buontempo P, et

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

al. SCH 38057: a picornavirus cap-
sid-binding molecule with antiviral
activity after the initial stage of viral
uncoating. Antiviral Res 1993;21:
15-35.

Kenny MT, Dulworth JK, Torney
HL. In vitro and in vivo antipicorna-
virus activity of some phenoxypyrid-
inecarbonitriles. Antimicrob Agents
Chemother 1985;28:745-50.
Ishitsuka H, Ninomiya YT, Ohsawa
C, et al. Direct and specific inactiva-
tion of rhinovirus by chalcone Ro 09-
0410. Antimicrob Agents Chemother
1982;22:617-21.

DeLong DC, Reed SE. Inhibition of
rhinovirus replication in organ cul-
ture by a potential antiviral drug. J In-
fect Dis 1980;141:87-91.

Came PE, Schafer TW, Silver GH.
Sensitivity of rhinoviruses to human
leukocyte and fibroblast interferons.
J Infect Dis 1976;133 Suppl:A136-9.
Andries K, Dewindt B, Snoeks J, et
al. In vitro activity of Pirodavir (R
77975), a substituted phenoxypyr-
idazinamine with broad-spectrum
antipicornaviral activity. Antimi-
crob Agents Chemother 1992;36:
100-7.

Abraham G, Colonno RJ. Many rhi-
novirus serotypes share the same cel-
lular receptor. J Virol 1984;51:
340-5.

Colonno RJ, Callahan PL, Long W1J.
Isolation of a monoclonal antibody
that blocks attachment of the major
group of human rhinoviruses. J Virol
1986;57:7-12.

Greve JM, Davis G, Meyer AM, et al.
The major human rhinovirus receptor
is ICAM-1. Cell 1989;56:839—47.
Staunton DE, Merluzzi VJ, Rothlein
R, et al. A cell adhesion molecule,
ICAM-1 is the major surface receptor
for rhinoviruses. Cell 1989;56:
849-53.

Marlin SD, Staunton DE, Springer
TA, et al. A soluble form of intercel-
lular adhesion molecule-1 inhibits
rhinovirus infection. Nature 1990;
344:70-2.

Crump CE, Arruda E, Hayden FG. In
vitro inhibitory activity of soluble
ICAM-1 for the numbered serotypes
of human rhinovirus. Antiviral Chem
Chemother 1993;4:323-7.

Condra JH, Sardana VV, Tomassini
JE, et al. Bacterial expression of an-
tibody fragments that block human
rhinovirus infection of cultured cells.

80.

81.

82.

83.

84.

85.

86.

87.

88.

&9.

90.

J Biol Chem 1990;265:2292-5.

de Arruda E, Crump CE, Marlin SD,
et al. In vitro studies of the antirhino-
virus activity of soluble intercellular
adhesion molecule-1. Antimicrob
Agents  Chemother  1992;36:
1186-91.

Korant BD, Kauer JC, Butterworth
BE. Zinc ions inhibit replication of
rhinoviruses. Nature (London) 1974;
248:588-90.

Al-Nakib W, Higgins PG, Barrow I,
et al. Prophylaxis and treatment of
rhinovirus colds with zinc gluconate
lozenges. J Antimicrob Chemother
1987;20:893-901.

Farr BM, Conner EM, Betts RF, et al.
Two randomized controlled trials of
zinc gluconate lozenge therapy of ex-
perimentally induced rhinovirus
colds. Antimicrob Agents Chemother
1987;31:1183-7.

Smith DS, Helzner EC, Nuttall CE,
Jr, et al. Failure of zinc gluconate in
treatment of acute upper respiratory
tract infections. Antimicrob Agents
Chemother 1989;33:646—8.

Mossad SB, Macknin ML, Meden-
dorp SV, Mason P. Zinc gluconate
lozenges for treating the common
cold: a randomized, double-blind,
placebo-controlled study. Ann Intern
Med 1996;125:81-8.

Eby GA, Davis DR, Halcomb WW.
Reduction in duration of common
colds by zinc gluconate lozenges in a
double-blind study. Antimicrob
Agents Chemother 1984;25:20—4.
Smith MBH, Feldman W. Over-the-
counter cold medications. A critical
review of clinical trials between 1950
and 1991. JAMA 1993;269:
2258-63.

Akerlund A, Klint T, Olen L, Rund-
crantz H. Nasal decongestant effect
of oxymetazoline in the common
cold: a objective dose-response study
in 106 patients. J Laryngol Otol 1989;
103:743-6.

Doyle WIJ, Riker DK, McBride TP, et
al. Therapeutic effects of an anticho-
linergic-sympathomimetic combina-
tion in induced rhinovirus colds. Ann
Otol Rhinol Laryngol 1993;102:
521-7.

Sperber SJ, Sorrentino JV, Riker DK,
Hayden FG. Evaluation of an alpha
agonist alone and in combination
with a nonsteroidal antiinflammatory
agent in the treatment of experimen-
tal rhinovirus colds. Bull N' Y Acad

VOLUME 78, JUNE, 1997

537



91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

Med 1989;65:145-60.

Connell JT, Linzmayer MI. Compar-
ison of nasal airway patency changes
after treatment with oxymetazoline
and pseudoephedrine. Am J Rhinol
1987;1:87-94.

Gaffey MJ, Gwaltney JM, Jr,
Dressler WE, et al. Intranasally ad-
ministered atropine methonitrate
treatment of experimental rhinovirus
colds. Am Rev Respir Dis 1987;135:
241-4.

Gaffey MJ, Hayden FG, Boyd JC,
Gwaltney JM, Jr. Ipratropium bro-
mide treatment of experimental rhi-
novirus secretion. Antimicrob Agents
Chemother 1988;32:1644—7.
Duckhorn R, Grossman J, Posner M,
et al. A double-blind, placebo-con-
trolled study of the safety and effi-
cacy of ipratropium bromide nasal
spray versus placebo in patients with
the common cold. J Allergy Clin Im-
munol 1992;90:1076-82.

Diamond L, Dockhorn RJ, Grossman
J, et al. A dose-response study of the
efficacy and safety of ipratropium
bromide nasal spray in the treatment
of the common cold. J Allergy Clin
Immunol 1995;95:1139-46.

Hayden FG, Diamond L, Wood PB,
et al. Effectiveness and safety of in-
tranasal ipratropium bromide in com-
mon colds: a randomized, double-
blind, placebo-controlled trial. Ann
Intern Med 1996;125:89-97.
Sakchainanont B, Chantarojanasiri T,
Ruangkanchanasetr S, et al. Effec-
tiveness of antihistamines in common
cold. J Med Assoc Thai 1990;73:
96-101.

Howard JC, Jr, Kantner TR, Lilien-
field LS, et al. Effectiveness of anti-
histamines in the symptomatic man-
agement of the common cold. JAMA
1979;242:2414-17.

Gaffey MJ, Gwaltney JM, Jr, Sastre
A, et al. Intranasally and orally ad-
ministered antihistamine treatment of
experimental rhinovirus colds. Am
Rev Respir Dis 1987;136:556—60.
Doyle WJ, McBride TP, Skoner DP,
et al. A double-blind, placebo-con-
trolled clinical trial of the effect of
chlorpheniramine on the response of
the nasal airway, middle ear and eu-
stachian tube to provocative rhinovi-
rus challenge. Pediatr Infect Dis J
1988;7:229-38.

Gwaltney JM, Jr, Park J, Paul RA, et
al. Randomized controlled trial of

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

clemastine fumarate for treatment of
experimental rhinovirus colds. Clin
Infect Dis 1996;22:656—62.

Turner RB, Sperber SJ, Sorrentino
JV, et al. Effectiveness of clemastine
fumarate for treatment of rhinorrhea
and sneezing associated with the
common cold. Clin Infect Dis (in
press).

Gaffey MJ, Kaiser DL, Hayden FG.
Ineffectiveness of oral terfenadine in
natural colds: evidence against hista-
mine as a mediator of common cold
symptoms. Pediatr Infect Dis J 1988;
7:223-8.

Berkowitz RB, Tinkelman DG. Eval-
uation of oral terfenadine for treat-
ment of the common cold. Ann Al-
lergy 1991;67:593-7.

Curley FJ, Irwin RS, Pratter MR, et
al. Cough and the common cold. Am
Rev Respir Dis 1988;138:305-11.
Wald ER, Reilly JS, Casselbrant M,
et al. Treatment of acute maxillary
sinusitis in childhood: a comparative
study of amoxicillin and cefaclor.
J Pediatr 1984;104:297-302.

Korppi M, Laurikainen K, Pieti-
kainen M, Silvasti M. Antitussives in
the treatment of acute transient cough
in children. Acta Paediatr Scand
1991;80:969-71.

Tukiainen H, Karttunen P, Silvasti M,
et al. The treatment of acute transient
cough: a placebo-controlled compar-
ison of dextromethorphan and dextro-
methorphan-beta2-sympathomimetic
combination. Eur J Respir Dis 1986;
69:95-9.

Sperber SJ, Hendley JO, Hayden FG,
et al. Effects of naproxen on experi-
mental rhinovirus colds. A random-
ized, double-blind, controlled trial.
Ann Intern Med 1992;117:37-41.
Kuhn JJ, Hendley JO, Adams KF, et
al. Antitussive effect of guaifenesin
in young adults with natural colds.
Objective and subjective assessment.
Chest 1982;82:713-8.

Gwaltney JM, Jr. Combined antiviral
and antimediator treatment of rhino-
virus colds. J Infect Dis 1992;166:
776-82.

Sattar SA, Jacobsen H, Springthorpe
VS, et al. Chemical disinfection to
interrupt transfer of rhinovirus type
14 from environmental surfaces to
hands. Appl Environ Microbiol 1993;
59:1579-85.

Hendley JO, Mika LA, Gwaltney JM,
Jr. Evaluation of virucidal com-

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

pounds for inactivation of rhinovirus
on hands. Antimicrob Agents Che-
mother 1978;14:690—4.

Hayden GF, DeForest D, Hendley
JO, Gwaltney JM, Jr. Inactivation of
rhinovirus on human fingers by viru-
cidal activity of glutaric acid. Antimi-
crob Agents Chemother 1984;26:
928-9.

Dick EC, Hossain SU, Mink KA, et
al. Interruption of transmission of rhi-
novirus colds among human volun-
teers using virucidal paper handker-
chiefs. J Infect Dis 1986;153:352—6.
Hayden GF, Hendley JO, Gwaltney
IM, Jr. The effect of placebo and
virucidal paper handkerchiefs on vi-
ral contamination of the hand and
transmission of experimental rhinovi-
ral infection. J Infect Dis 1985;152:
403-7.

Hayden GF, Gwaltney IM, Jr,
Thacker DF, Hendley JO. Rhinovirus
inactivation by nasal tissues treated
with virucide. Antiviral Res 1985;5:
103-9.

Hayden FG, Gwaltney JM, Jr, Col-
onno RJ. Modification of experimen-
tal rhinovirus colds by receptor
blockade. Antiviral Res 1988;9:
233-47.

Barrow GI, Higgins PG, Tyrrell DAJ,
Andries K. An appraisal of the effi-
cacy of the antiviral R 61837 in rhi-
novirus infections in human volun-
teers. Antiviral Chem Chemother
1990;1:279—-83.

Hayden FG, Andries K, Janssen PA.
Safety and efficacy of intranasal pi-
rodavir (R77975) in experimental rhi-
novirus infection. Antimicrob Agents
Chemother 1992;36:727-32.
Douglas RM, Moore BW, Miles HB,
et al. Prophylactic efficacy of intra-
nasal alpha 2-interferon against rhi-
novirus infections in the family set-
ting. N Engl J Med 1986;314:65-70.
Hayden FG, Gwaltney JM, Jr. Intra-
nasal interferon alpha 2 for preven-
tion of rhinovirus infection and ill-
ness. J Infect Dis 1983;148:543-50.
Hayden FG, Gwaltney JM, Jr. Intra-
nasal interferon-alpha, treatment of
experimental rhinovirus colds. J In-
fect Dis 1984;150:174—80.

Hayden FG, Albrecht JK, Kaiser DL,
Gwaltney JM, Jr. Prevention of natu-
ral colds by contact prophylaxis with
intranasal alpha2-interferon. N Engl
J Med 1986;314:71-5.

Higgins PG, Al-Nakib W, Willman J,

538

ANNALS OF ALLERGY, ASTHMA, & IMMUNOLOGY



126.

127.

Tyrrell DA. Interferon-beta ser as
prophylaxis against experimental rhi-
novirus infection in volunteers. J In-
terferon Res 1986;6:153-9.

Monto AS, Shope TC, Schwartz SA,
Albrecht JK. Intranasal interferon-
a2b for seasonal prophylaxis of re-
spiratory infection. J Infect Dis 1986;
154:128-33.

Hayden FG, Mills SE, Johns ME. Hu-
man tolerance and histopathologic ef-
fects of long-term administration of

128.

129.

intranasal interferon-«2. J Infect Dis
1983;148:914-21.

Samo TC, Greenberg SB, Couch RB,
et al. Efficacy and tolerance of intra-
nasally applied recombinant leuko-
cyte A interferon in normal volun-
teers. J Infect Dis 1983;148:535-42.
Samo TC, Greenberg SB, Palmer JM,
et al. Intranasally applied recombi-
nant leukocyte A interferon in normal
volunteers. II. Determination of min-
imal effective and tolerable dose.

J Infect Dis 1984;150:181-8.

130. Scott GM, Onwubealili JK, Robinson

JA, et al. Tolerance of one-month in-
tranasal interferon. J Med Virol 1985;
17:99-106.

Requests for reprints should be addressed to:
Ronald B Turner, MD

Department of Pediatrics

171 Ashley Ave

Charleston, SC 29425

CME Examination
No 007-004
Questions 1-20, Turner RB. 1997;78:531-40

CME Test Questions

1.

The pathogen most commonly as-
sociated with the common cold is:
a. coronavirus
b. respiratory syncytial virus
c. rhinovirus
d. parainfluenza
e. influenza

. The average number of colds ex-

perienced by adults each year is:
a. 1-2

-3

-5

ao o
o Rt

e. 10-12

. Most colds appear to be spread

from person-to-person by:

a. direct contact

b. small particle aerosols

c. large particle aerosols

d. fomites

e. sneezing

Small particle aerosol spread of
virus from person-to-person has
been demonstrated for:

a. rhinovirus

b. respiratory syncytial virus

c. influenza virus

d. coronavirus

e. parainfluenza virus

. Casual contact with a rhinovirus-

infected person results in trans-
mission of infection:

<10% of the time

. 25% of the time

. 50% of the time

. 75% of the time

100% of the time

oo o

6.

8.

9.

Rhinovirus infection is produced
most efficiently by contact be-
tween the virus and the:
nasal mucosa
oral mucosa
oropharyngeal tonsils
conjunctiva
. tracheal mucosa
Rhinovirus is associated with:
a. focal infection of the lower
respiratory tract
b. focal infection of the upper
respiratory tract
c. generalized infection of the
upper respiratory tract
d. generalized infection of the
lower respiratory tract
e. infection of both the upper
and lower respiratory tract
Immunity to rhinovirus is most
closely associated with:
a. rhinovirus-specific T-cell me-
diated immune responses
b. rhinovirus-specific humoral
immune responses
c. a-interferon in nasal secre-
tions
d. rhinovirus-specific NK cell
activity
e. nasal mucosal mononuclear
cell responses
Rhinovirus colds are associated
with all except:
a. increased PMNs in nasal se-
cretions
b. increased T-lymphocytes in
nasal secretions

oo o

c. increased B-lymphocytes in
nasal secretions

d. transudation of serum proteins
into nasal secretions

e. elaboration of inflammatory
mediators into nasal secre-
tions

10. Rhinovirus infection produces an

11.

12.

increased concentration of PMNs
in:
a. peripheral blood of symptom-
atic subjects
b. peripheral blood of asymp-
tomatic subjects
c. nasal secretions of asymptom-
atic subjects
d. peripheral blood of all in-
fected subjects
e. nasal secretions of all infected
subjects
Which of the following mediators
has consistently been found in the
nasal secretions of rhinovirus-in-
fected subjects?
a. histamine
b. kinins
c. prostaglandin D,
d. substance P
e. tumor necrosis factor a
There is a direct correlation be-
tween nasal secretion concentra-
tions and symptom severity for:
interleukin-1
interleukin-8
bradykinin
histamine
tumor necrosis factor «

o0 o
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13.

14.

15.

The cellular receptor for most rhi-
noviruses is:
a. LDL-like protein
b. ICAM-1
c. aminopeptidase N
d. VCAM-1
e. PECAM-1
Nasal congestion associated with
colds can be treated effectively with:
a. topical adrenergic agents
b. nonsteroidal  antiinflamma-
tory agents
c. antihistamines
d. cromolyn sodium
e. intranasal steroids
Antihistamines have a beneficial
effect on:
rhinorrhea
nasal obstruction
sore throat
sinus congestion
headache

oo o

16. Rhinorrhea associated with colds

17.

18.

is effectively treated by:

a. second-generation antihista-

mines
b. ipratropium bromide
c. nonsteroidal  antiinflamma-
tory agents

d. intranasal steroids

e. kinin antagonists
The mechanism of action of the
antihistamines for treatment of
rhinorrhea associated with colds is
related to:
antihistaminic activity
anticholinergic activity
sedation
mast cell stabilization
inhibition of inflammatory in-
terleukins
Treatments with proven efficacy
for the treatment of cough associ-
ated with colds are:

oo o

19. Nonsteroidal

a. antihistamine/decongestant
combinations
dextromethorphan
guaifenesin
intranasal steroids
. kinin antagonists
antiinflammatory
agents have a beneficial effect on
all except:

a. rhinorrhea

b. cough

c. sore throat

d. headache

e. sinus pain

oo

[¢]

20. Rhinovirus infections can be pre-

vented with:

soluble ICAM-1
a-interferon
antibody to ICAM-1
enviroxime

zinc

oo TP

Answers to CME examination—Annals of Allergy,
Asthma, & Immunology, May 1997 (Identification No.
007-005) Milgrom H and B Bender. Adverse effects of
medications for rhinitis. Ann Allergy Asthma Immunol
1997;78:439—46.

b

Sk wN e
oo

6. a 11. e
7. d 12. d
8. a 13. ¢
9. b 14. e
10. d 15. e

16.
17.
18.
19.
20.

o0 oo o
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