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Abstract

Upper respiratory tract infections (URTI), such as the common cold 
and !u, have long been labeled as self-limiting illnesses. However, the 
associated morbidity and mortality are hardly trivial, and evidence 
continues to mount suggesting that the overall burden of URTI may be 
underestimated. Estimates indicate that about 70% of all respiratory-
related physician visits in Ontario are due to URTI, and that the 
frequency of visits is about three times higher during the winter months. 
In Canada, the total "nancial costs related to respiratory disease are 

ranked sixth overall, at approximately $8.63 billion annually. Of more 
concern, costs due to lost productivity (workplace and school absences, 
presenteeism) are thought to be grossly underestimated. Clinically, 
URTI contribute to a category of respiratory disease that is ranked as 
the third highest cause of hospitalizations and deaths in Canada. #is 
may be due to the unappreciated role URTI play in the predisposition 
and exacerbation of illnesses such as sinusitis, otitis media, chronic 
obstructive pulmonary disease (COPD), and asthma. #e purpose of 
this review was to outline the prevalence, etiology, and extensive impact 
of URTI in several capacities, including health care costs, workplace 
productivity, and clinical implications. Evidence for COLD-FX®, 
a proprietary extract from North American ginseng plant, is also 
presented to demonstrate its potential use in the management of URTI, 
and in reducing the burden of illness. 

Humans experience around 200 colds over a lifetime, resulting in 
about "ve years of congestion, coughing, headache, and sore throat 
(Ackerman 2010), and a full year spent in bed (Kirchberger 2007, 
Papadopoulos 2001). #e common cold is a heterogenous group of 
illnesses collectively described as an acute upper respiratory tract 
infection (URTI) (Heikkinen 2003), and is typically characterized 
by rhinorrhea, nasal obstruction, cough and sore throat (Turner 
2011). #e rhinoviruses account for the majority (30-50%) of 
URTI cases, while other causative agents include coronaviruses 
(10-15%), in!uenza viruses (5-15%), adenoviruses (5-10%), 
respiratory syncytial virus (RSV) (5%), and parain!uenza viruses 
(5%) (Heikkinen 2003). Less than 10% of URTI’s are caused by 
bacteria (Fendrick 2003). URTI, often referred to as the common 
cold or !u, have long been labeled as self-limiting illnesses; however, 
the associated morbidity is hardly trivial, with an estimated 

median duration of 7.4 days, and up to 25% of non-in!uenza 
cases lasting two weeks (Fendrick 2003). Most importantly, the 
overall burden of URTI may be underestimated, as URTI cause 
signi"cant morbidity and mortality in high-risk populations, may 
result in secondary infections, and have substantial socioeconomic 
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impact through both health care costs and lost productivity. #e 
purpose of this discussion is to outline the extensive impact of 
URTI in several capacities, and introduce evidence regarding the 
ability of COLD-FX® (Afexa Life Sciences) to impact the course 
of URTI. 

Prevalence of URTI

Accurate statistics on the prevalence of URTI are di$cult to 
assimilate, mostly due to self-reporting bias through surveys, 
diagnostic limitations and variability, and underreporting of illness 
(Canadian Institute for Health Information 2001, Je%erson 2009, 
Stocks 2002). Results from the 1998-1999 National Population 
Health Survey indicate that approximately one third of Canadian 
adults (aged 15-64) will have a sore throat, cold or !u in a given 
month (34% females, 27% males) (Statistics Canada 2001). More 
recently, from 2001-2002, a study by the Institute of Clinical 
Evaluative Services (ICES) found that URTI accounted for about 
70% of all respiratory-related physician visits in Ontario, and the 
frequency of visits was three times higher during winter-early 
spring compared to the summer months (Jaakkimainen 2006). In 
general, the incidence of URTI is inversely proportional to age, 
with children experiencing six to eight episodes annually, and 
adults two to four annually (Heikkinen 2003).

Health Care Costs of URTI

URTI can have both direct (hospital, physician, medication, 
research) and indirect (mortality, long-term disability) "nancial 
e%ects on the Canadian health care system. In 2000, direct and 
indirect costs for respiratory infections (ie. common cold, in!uenza, 
pneumonia) were about $2.4 billion and $552 million, respectively. 
When combined with respiratory diseases (ie. COPD, asthma), 
the total "nancial cost ranked sixth overall – behind cardiovascular 
diseases, musculoskeletal diseases, injuries, malignant neoplasms, 
and neuropsychiatric conditions – at an estimated $8.63 billion 
annually (Public Health Agency of Canada 2007). In the US, the 
incidence of non-in!uenza-related viral URTI has been estimated 
at approximately 500 million episodes per year, with a total 
economic impact of almost $40 billion (Fendrick 2003).

The Impact of URTI on Workplace Productivity

URTI also result in signi"cant economic burden through workplace 
absences and lost productivity. For example, in the month of 
November 2009 alone, about 1.5 million Canadians aged 15-69 
(about 9.0% of workers in this age category) reported absences 
from work as a result of H1N1 or the seasonal !u (Statistics 
Canada 2010). In fact, annual costs due to lost productivity have 
been estimated at $1 billion (CBC 2009). In its most recent survey, 
the National Center for Health Statistics (NCHS) in the United 
States reported that roughly 22 million workdays and 20 million 
schooldays are lost annually due to the common cold (National 
Institute of Allergy and Infectious Disease 2011). Of larger 

importance may be the hidden impact of presenteeism – almost 
83% of survey respondents recently admitted to attending work or 
school while experiencing an in!uenza-like illness (Vugia 2004). 
It has been estimated that employees who go to work while sick are 
about 33% less productive, on average, and can cost their employers 
twice as much in productivity losses than if they were to stay home 
(Bramley 2002). #erefore, practitioners are encouraged to educate 
patients on the importance of taking time o% from work or school 
in order to reduce productivity losses, duration of illness, and the 
risk of transmission. 

The Impact of URTI on Morbidity and Mortality

Some URTI, such as in!uenza and pneumonia, are a leading 
cause of death in Canada. From 2004-2005, ‘respiratory disease’ 
(in!uenza, pneumonia, COPD, asthma, and ‘other’) accounted for 
approximately 10.4% of all hospitalizations and 8.7% of all deaths 
in Canada – ranked third only to cardiovascular disease and cancer 
(Public Health Agency of Canada 2007). Bronchiolitis-associated 
infections and hospitalizations, of which respiratory syncytial 
virus (RSV) is the primary cause, have also increased recently, 
likely due to increases in the number of children placed in daytime 
child-care centers (Canadian Institute for Health Information 
2001). In!uenza (A) is typically associated with the highest 
morbidity and mortality – those at greatest risk of hospitalization 
and/or death include children aged six-23 months, those with 
chronic medical conditions, and the elderly (Canadian Institute 
for Health Information 2001). 

Acute Exacerbations and Complications Due to URTI

#ere are a number of illnesses associated with co-infection of 
the respiratory tract. #e most prominent research is centered 
on COPD and asthma, followed by acute otitis media (AOM), 
bronchitis, and sinusitis. According to a recent longitudinal study, 
about one in four individuals in Canada are likely to be diagnosed 
with COPD during their lifetime, and it is the fourth most 
common cause of death worldwide (Gershon 2011). #e prevalence 
of COPD increases with age and is strongly linked with smoking 
in 80-90% of cases, as well as the number of childhood URTI 
(Public Health Agency of Canada 2007). #e average COPD 
patient experiences about two acute exacerbations per year, leading 
to increased utilization of healthcare resources, accelerated decline 
in lung function, and increased mortality (O’Donnell 2008). Viral 
URTI are thought to be responsible for at least 50% of acute 
exacerbations of COPD (due to the ability of rhinoviruses to 
replicate in the lower airways), with the frequency of exacerbations 
being directly proportional to community outbreaks of URTI 
(Mallia 2006). 

Researchers have also demonstrated viral URTI to be the primary 
risk factor for asthma exacerbations in 80-85% of cases (Edwards 
2006), predominantly due to rhinoviruses as with COPD 



76 | IHP April/May 2012 } ihpmagazine.com

FEATURE COLD-FX®

(Papadopoulos 2001). Virus-induced asthma exacerbations, which 
typically peak in the fall with the start of the school year (Johnston 
2006), are often serious – if in the presence of respiratory allergies, 
the likelihood of respiratory emergency is substantially higher 
(Gern 1999). 

Acute otitis media (AOM) is typically considered a bacterial 
illness, however viruses such as RSV, rhinovirus, and in!uenza 
also account for about 10% of cases (Leung 2008). Other estimates 
have noted at least 45% of AOM episodes to be preceded by a 
common cold (Papadopoulos 2001). Mechanistically, viral 
infections in the upper respiratory tract cause congestion of the 
nasopharynx and eustachian tube, leading to impaired drainage 
of middle ear secretions and subsequent bacterial accumulation 
(Greenberg 2003). Rhinoviruses also lead to a signi"cant number 
of sinus infections (Leung 2008), as well as winter outbreaks of 
acute bronchitis (Walsh 2009). Undoubtedly, URTI have vast 
implications in the development of acute exacerbations and 
serious complications of a variety of other illnesses, which should 
not be overlooked.

Current Strategies for the Treatment of URTI

According to the National Population Health Survey, as many as 
20% of Canadians purchase an over-the-counter (OTC) cough, 
cold, or !u medication in a given month – the second largest 

category of OTC pharmaceutical products. In the same survey, 
63% of Canadians who reported cold or !u symptoms in a given 
month said they attempted to treat the illness themselves, while 
20% ignored their symptoms, and only 9% sought medical attention 
(Statistics Canada 2001). Unfortunately, URTI are mostly viral 
illnesses for which antibiotics are not e%ective, and conventional 
OTC medications provide only temporary symptomatic relief 
at best. Most importantly, even though OTC medications are 
so commonly used, there is limited evidence supporting their 
safety and e$cacy; as a result, and in combination with reports of 
misuse, overdose, and adverse events, Health Canada has recently 
prohibited the use of OTC cough and cold medications in children 
under the age of six years (Health Canada 2008). 

COLD-FX® for Reducing the Burden of URTI

COLD-FX is a proprietary extract (CVT-E002) from the root 
of Panax quinquefolius (North American ginseng). Two decades 
of research on COLD-FX has culminated in four pivotal human 
clinical trials (see Table 1). Administration of COLD-FX 
reproducibly demonstrates outcomes of reduced frequency, 
severity, and duration of URTI. Adult dosing for prevention is 
recommended at 200mg twice daily through the cold and !u 
season (September through April). For management of an acute 
URTI, dosing is recommended as 300mg twice daily at "rst sign 
of symptoms for 10 days. 

Author/ 
Publication Date

Study Design Duration Dosage Results

McElhaney 2004

198 healthy nursing 
home patients 
(90% received flu 
vaccination)

Two study 
periods: eight 
and 12 weeks

200 mg 
COLD-FX 
twice daily  
or placebo

 89% relative risk reduction of ARI  
(laboratory-confirmed influenza and RSV)

 NNT = 17 (eight weeks treatment) and 12  
(12 weeks treatment), respectively

Predy 2005
279 healthy adults 
aged 18-65 (no flu 
vaccination)

Four months

400 mg 
COLD-FX 
once daily  
or placebo

 26% reduction in number of Jackson-verified ARI
 56% reduction of recurrent ARI  

(OR = 0.37, NNT = 7.8)
 31% reduction in symptom severity
 34% reduction in duration of ARI

McElhaney 2006

43 healthy adults 
aged 65+ (flu 
vaccination at week 
four)

Four months

400 mg 
COLD-FX 
once daily  
or placebo

 48% relative risk reduction of ARI  
(OR = 0.29, NNT = 3)

 55% reduction in duration of ARI  
(5.6 vs. 12.6 days)

McElhaney 2011

783 adults aged 
65+ (all received flu 
vaccination before 
study)

Four months

400 mg or 
800 mg 
COLD-FX 
once daily, 
or placebo

 31% and 33% relative risk reduction of Jackson-
confirmed ARI for 400 and 800 mg, respectively

 OR (NNT) = 0.62 (11.2) and 0.59 (10.5) for  
400 and 800 mg vs. placebo, respectively

ARI = Acute Respiratory Illness     OR = Odds Ratio     NNT = Number Needed To Treat

Table 1. Summary of COLD-FX® Clinical Trials for Acute Respiratory Illness 
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#e mechanism of action of COLD-FX has been studied 
in preclinical, animal, and human trials. #e basic action of 
COLD-FX, as illustrated in Figure 1, is that of an immune 
modulator – it works in a highly unique manner by targeting an 
early warning system of Toll-like receptors (TLRs). COLD-FX 
has been shown to stimulate both macrophages and natural killer 

cells to release in!ammatory mediators and cytokines, which can 
directly attack the infectious agent (virus or bacteria) as well as 
activate T cells and B cells. Activation of the T and B cells results 
in both an immediate and long-term defense against infection, 
with a memory-immune response as well as the production of 
virus-speci"c antibodies (Predy 2006, Wang 2001, Wang 2004).

Figure 1. COLD-FX® Mechanism of Action  
(based on preclinical investigation of mechanism of action, internal reports).
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Reports of serious adverse events (SAEs) from taking COLD-FX 
in both clinical trials and post-marketing surveillance have been 
extremely low to date. #e number of SAEs in clinical trials has not 
been signi"cantly higher in subjects taking COLD-FX compared 
to placebo. As per the product monograph, COLD-FX should not 
be used by individuals with ginseng allergies, taking anti-coagulant 
medications, who are pregnant or breastfeeding, or those with 
impaired liver or kidney function. Individuals should avoid 
exceeding the recommended daily dose of COLD-FX (Barrett 
2007). Laboratory studies have also demonstrated that COLD-FX 
does not a%ect major liver enzymes responsible for the metabolism 
of some drugs and herbs, including (but not limited to) cytochrome 
P450, monooxygenase, and conjugation enzymes (Ueng 2002). 
COLD-FX has also recently been shown to be safe and tolerable 
in children aged 3-12 years (Vohra 2008), and is currently being 
studied for pediatric e$cacy through the University of Alberta.

Conclusions

#e absolute impact of URTI has long been underestimated, 

and evidence continues to illuminate the extensive implications 
that URTI can have both socioeconomically and clinically. 
URTI result in signi"cant health care costs annually, and have 
been shown to increase the morbidity and mortality of several 
other illnesses. Current OTC medications fail to address the 
importance of preventing URTI and have modest bene"t for 
symptom relief. 

Since COLD-FX has not yet been tested in patients with 
co-morbidities such as asthma or COPD, additional studies are 
warranted to demonstrate whether these patients would bene"t 
from any reduction in the frequency, severity, or duration of URTI 
as a result of taking COLD-FX daily. While other generic or crude 
ginseng extracts are available OTC to patients and consumers, they 
may vary in chemical composition and pharmacological activity, 
and often lack product-speci"c published research. COLD-FX 
o%ers practitioners with a safe, reliable option for not only reducing 
the frequency, severity, and duration of URTI, but for possibly 
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