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Who is responsible for infection
control in the dental office? The answer
is  EVERYONE, the dentist, the dental
hygienist, the dental assistant and
dental staff. If any member of the dental
team fails to comply with all recom-
mended infection control practices, the
office and patients may suffer the
consequences. Over the past ten to
fifteen years, infection control has
become a critical component for the
delivery of safe oral health care.
Consistent use of appropriate barriers,
surface disinfection and other asepsis
practices have been universally
accepted throughout the profession.
Since the 1980s, dentistry has risen to
the  challenge of the AIDS pandemic
and the emergence of other bloodborne
pathogens such as hepatitis C. How-
ever, treating patients with transmissible
diseases has become commonplace
and as the saying goes, familiarity
breeds contempt. The routine day-to-
day interaction with potentially infectious
patients may induce  complacency and
a lack of attention to detail. Unfortu-
nately, as infectious diseases continue
to emerge, ambivalence is not an
option.  Adherence to the principles for

infection control as described by the
Centers for Disease Control and
Prevention (CDC), American Dental
Association (ADA) and Organization for
Safety and Asepsis Procedures (OSAP)
must be adhered to, every day, for
every patient.

This quarterly newsletter is
designed to help clinicians address the
most current and important issues in
infection control, as they relate to
emerging diseases and the manage-
ment of patients presenting with
transmissible disease(s).  This first
issue describes, The Evolution of a New
Disease in America: West Nile Virus,
2003. From a cluster of cases in 1999,
this emerging disease has spread
throughout the United States and by
February 2003, over four thousand
Americans have been infected. The
speed and magnitude of the dissemina-
tion of West Nile Virus (WNV) is both
staggering and frightening. Although the
direct impact of this disease in the
dental office may be minimal, (the full
impact as yet undetermined) other
newly discovered emerging diseases
could have a significant impact on the
dental practice.

The Evolution of  a New Disease in
America: West Nile Virus, 2003

On August 23, 1999, a physician
from a Queens, New York hospital
reported two patients with suspected
encephalitis. Upon investigation, an
additional four suspected cases were
identified. This cluster of six patients
with encephalitis was unusual and
worrisome. The symptoms were severe
with five of the first six victims present-
ing with profound muscle weakness and
four requiring respiratory support. The
cause of these mysterious cases of
encephalitis was not immediately
apparent.  However, authorities sus-

pected an infectious agent; probably
viral and probably transmitted by
mosquitoes, but the etiology and scope
of the epidemic had yet to be deter-
mined.1

As the first human cases were
being reported, a significant increase in
fatalities among New York City’s crows
and other species of birds was ob-
served. Subsequent necropsies
confirmed the presence of meningo-
encephalitis. Tissue specimens from
these birds were tested and the isolates
were determined to be closely related to
the West Nile virus (WNV). This virus
had never before been seen in the
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“ The emergence of  West Nile Virus in the Eastern
United States in 1999 marked the first documented cases
of  this disease in the Western hemisphere.”

western hemisphere. Brain tissue
specimens from three human cases
also tested positive for the West Nile-
like virus. Further analysis confirmed
the presence of WNV and health
officials recognized that a new virus had
been introduced into the Queens, NY
area. 1

The initial cluster of patients
resided in a very small geographic area.
Therefore, in an attempt to limit the
spread of WNV, aerial and ground
applications of pesticide were initiated.1

Personal preventive measures were
instituted to reduce the likelihood of
mosquito bites (Table 1). In order to
determine the spread of WNV in the
community, active surveillance of the
area of the index cases (Queens, NY)
and the surrounding areas was under-
taken. Medical facilities were advised to
report any suspicious clinical cases of
viral encephalitis in any patient present-
ing after August 1, 1999.1

By September 28,1999, the WNV
epidemic had expanded to 17 confirmed
and 20 probable human cases.1 Four
people died, all of whom were at least
68 years old. 1 Only one patient reported
a history of travel to WNV-endemic
regions of Africa; none of the remaining
case-patients had traveled during the
incubation period to areas of WNV
infestation. Thus, WNV, through means
that are still undefined, arrived in the
greater New York area and became
endemic. The onset of cooler tempera-
tures, exposure prevention and contin-
ued mosquito control all contributed to
the epidemic losing momentum. By
October 19, 1999, WNV had infected 31
persons, seven of which were fatal, with
an additional 25 probable infections.
The date of onset of the latest cases
was September 22. Unfortunately, this
was just the beginning.1

West Nile Virus
First isolated and identified in 1937

in the West Nile district of Uganda 3,
WNV infection was limited to Africa,
Asia, the Middle East, and Europe2,3

until 1999. Since its discovery; WNV
has been primarily associated with
sporadic mild febrile illnesses in groups

Table 1 – Prevention and Control of  West Nile Virus*
Personal and Household Prevention
• Apply insect repellent to exposed skin when you go outdoors. The most effective

repellents are DEET-based (N,N-diethyl-3-m-toluamide). The more DEET a
repellent contains, the longer it gives protection from mosquito bites. DEET
concentrations higher than 50% do not increase length of protection.

• Use care in applying repellent to children: don’t put repellent on their hands and be
careful to avoid their mouth and eyes. Products containing 10% or less DEET are
most appropriate for children aged 2 -12 years.

• Whenever possible wear protective clothing such as long sleeves, long pants, and socks
while outdoors.

• Spray clothing with repellents containing DEET, or permethrin, because mosquitoes
may bite through thin clothing.

• Consider staying indoors between dusk and dawn, which is peak mosquito biting time.
• Avoid activities in areas where mosquitoes are plentiful.
• Fix or install window and screens to keep mosquitoes out of  buildings.
* West Nile Virus CDC Brochure – www.cdc.gov/ncidod/dvbid/westnile/brochure.htm#

of soldiers, children, and healthy
adults.4 Muscle weakness, paralysis
and mortality were not reported until
1957 when a cluster of WNV infections
in Israeli nursing homes was associated
with severe neurologic symptomology
and death.4 Increasingly serious
neurologic sequelae have been
characteristic of more recent outbreaks
in the 1990s, with both frequency and
severity of WNV infection becoming
much more commonplace.4 The
emergence of WNV in the Eastern
United States in 1999 marked the first
documented cases of this disease in the
Western hemisphere.1 The exact
mechanism of introduction remains
uncertain, but transport of an infected
person(s) or birds into the New York
area may have played a role.

Epidemiology
Increased death rates in crows/

birds have either preceded or accompa-
nied outbreaks in humans in Israel and
the US.5,6 Therefore, surveillance
systems that test dead birds and other
animals for WNV has been successful
in documenting the spread of the virus
in the North American continent into 4
states in 1999, 12 states and Washing-
ton DC in 2000, 27 states, Washington
DC and Canada (southern Ontario) in
2001.5,6  Between 1999 and 2001, 149
cases of WNV human illness were
reported to the CDC and confirmed. Of

those cases, eighteen resulted in
death. 5,6 During 2002 WNV spread
throughout the continental US.
(Figure1). The speed of this
transmission was both startling and
worrisome. From January to
November 2002, 3,389 total human
cases were reported in 37 states
and Washington DC. Of those
cases, 2,354 (69%) had West Nile
meningoencephalitis; 704 (21%)
presented with West Nile fever and
331 (10%) had unspecified ill-
nesses.7,8 Five states (IL, MI, OH,
LA, IN) accounted for 64% of the
cases. The median age of infected
persons was >55 years. The CDC
reported a total of 3,873 cases of
WNV and 246 deaths during
2002.7,8

Transmission
Mosquitoes

WNV is transmitted and
amplified by mosquitoes. When the
adult mosquito feeds on the blood of
birds and other vertebrates,
including humans, the mosquito
becomes a vector for the virus.
During this process, continuous
transmission between mosquito
vectors, which carry virus particles
in their salivary glands, and bird/
other reservoir hosts takes place.
When introduced into avian hosts,
the virus can sustain an infectious
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viremia for one to four days after
exposure, allowing for more
uninfected mosquitoes to feed on
infected birds and acquire WNV. As
additional infected mosquitoes
infect more birds, the avian hosts
either develop life-long immunity or
die.5 Birds are the primary host, with
infection of humans, horses, dogs
and other vertebrates incidental. 5

(Figure 2) As of December 31,
2001, person-to-person or animal-
to-person transmission of WNV had
not been reported.6

Blood Transfusion/Organ Transplan-
tation/Breast Feeding/Intrauterine

As the number of cases
dramatically increased in 2002,
reports of other routes of transmis-
sion of WNV were reported.
Possible at risk populations in-
cluded recipients of blood
transfusion(s) and organ transplan-
tation, and possibly exposure to

other body fluids such as breast milk.
From August 28, 2002 to October 26,
2002, 47 persons with possible transfu-
sion-related WNV infection were
investigated.  Thirty-three persons in 17
states had confirmed or probable WNV
infection and had received blood
components in the month before illness
onset. In November 2002, transfusion
transmission of WNV in 6 of the 33
cases was confirmed. Further investiga-
tions are ongoing for the other 27
cases. 9-11 FDA has issued a guidance
document for deferral of donors with
suspected or diagnosed WNV infection
that have illness onset before or after
donation.12

Transmission of WNV has been
associated with organ transplantation in
four transplant patients.13 Additional
cases of WNV infection within 4 weeks
of organ transplantation have been
reported and are under scrutiny.
Determination of whether transfusion or
transplantation was the source of WNV

transmission may prove difficult
because all resided in areas where
West Nile infection was common and
mosquito-borne transmission may have
occured.14

A woman, who had previously
given birth to a normal infant, received a
transfusion and developed WNV
infection. Prior to the onset of maternal
symptoms, breast-feeding was initiated.
Breast milk tested positive for WNV
and, at an age 25 days, the infant was
found to be infected as well. Fortu-
nately, the infant’s course of disease
was reported as benign with complete
recovery.  Breast milk was considered
to be the most likely source of infection.
As breast-feeding provides many
benefits and the risk for WNV transmis-
sion through breast-feeding remains
undefined, no change in breast-feeding
recommendations are indicated at this
time.15

In August 2002, a previously
healthy, pregnant 20 year old woman

Figure 1 – West Nile Virus in the United States, 1999-2002*

* DC: Fact Sheet: West Nile Virus (WNV) Infection,
2002: http://www.cdc.gov/ncidod/dvbid/westnile/map1

1999
2000
2001
2002       Humans
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was admitted to a New York hospital
with widespread neurological symptoms
and was diagnosed of meningoen-
cephalitis. The woman tested positive
for WNV when she gave birth, approxi-
mately 5 weeks later.  Blood samples
from the newborn also tested positive
and further analysis confirmed intrauter-
ine infection with WNV. This is the first
known report of transplacental transmis-
sion of WNV in humans. A single case
report does not constitute enough
evidence to determine a causal relation-
ship between WNV and intrauterine
transmission. However, prudence
dictates that pregnant women should
take appropriate preventive precautions
to minimize contact with infected
mosquitoes. (Table 1) At this time,
screening of asymptomatic pregnant
women or newborns for evidence of
WNV infection is not recommended.16

Laboratory-Acquired Infection
Laboratory workers handling fluids

or tissues known or suspected to be
infected with WNV may be at risk of
developing the disease. Two percutane-
ous injuries (laceration of the finger and
punctured finger with a contaminated
needle) were sustained during necropsy

of suspected infected birds. In the first
case, symptoms, which included
headache, myalgias, and malaise, were
relatively mild and did not limit activity.
The symptoms later resolved spontane-
ously. In the other case, symptoms
without fever or chills developed around
day three post-exposure, followed by
malaise, fatigue, chills, and a low-grade
fever (100.9º F). Symptoms persisted for
a week, resolved spontaneously and the
patient missed only one day of work.

Both tested positive for
WNV and based on the
timing of the events
described, WNV
infection resulted from
exposure through
percutaneous inocula-
tion in laboratories.
Illnesses in both
laboratory workers were
mild and self-limited,
which is typical of the
great majority of WNV
infections.17 These
cases confirm that
laboratory workers are
at risk for occupation-
ally-acquired WNV
infection including West
Nile.17 To date, no cases
of occupational
transmission in health
care workers (HCW)
have been reported.

       Table 2 – Characteristics of  West Nile Fever*
• Most WNV infections are mild and often clinically unapparent
• Approximately 20% of  those infected develop a mild illness
• Low grade fever (West Nile fever).
• The incubation period is thought to range from 3 to 14 days.
• Symptoms generally last 3 to 6 days AND INCLUDE:

• Malaise
• Headache
• Anorexia
• Myalgia
• Nausea
• Vomiting
• Rash
• Lymphadenopathy
• Eye Pain

*Modified from CDC: Fact Sheet: West Nile Virus (WNV) Infection: Information for Clinicians –
www.cdc.gov/ncidod/dvbid/westnile/resources/fact_sheet_clinician.htm

However, in areas with high WNV
activity, prudence dictates that any
HCW who sustains a percutane-
ous injury should be advised to
report episodes of fever, malaise,
lymphadenopathy or other
symptoms of WNV (Table 1) that
develop 3-10 days post-exposure.
In those instances, immediate
medical evaluation should be
sought and, if indicated, testing
performed for WNV.

Figure 2 – West Nile Virus Transmission Cycle*

*CDC: Fact Sheet: West Nile Virus (WNV) Infection:
Transmissionhttp://www.cdc.gov/ncidod/dvbid/westnile/
qa/transmission.htm
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“ Clinicians should know the signs and symptoms of  West
Nile Virus and refer any patients with such presentation
for medical evaluation.”

Symptoms of West Nile Infection
Infection with WNV presents a

wide range of symptoms. After an
incubation period of 3-14 days,
symptoms may begin. Most
infections in humans are sub-
clinical and the majority of indi-
viduals who are infected will not
have any detectable illness. About
20% of the cases develop West
Nile fever consisting of mild
symptoms of several days dura-
tion, including fever, headache,
and body aches, occasionally with
a skin rash on the trunk of the
body and swollen lymph glands
(Table 2). A much smaller subset
of individuals, estimated at 1 in
150 persons will develop a more
severe form of disease that may
last several weeks (Table 3).
Headache, high fever, neck
stiffness, stupor, disorientation,
coma, tremors, convulsions,
muscle weakness, and paralysis
characterize severe infection.18,19

Paralysis and neurological effects
may be permanent and 264 deaths
occurred in 2002. 18

West Nile virus (WNV)
infection can cause severe,

Table 3 – West Nile Virus-Severe Infection*
Approximately 1 in 150 infections will result in severe neurological disease.
• The most significant risk factor for developing severe neurological disease is advanced age.
• Encephalitis is more commonly reported than meningitis.
• Symptoms occurring with severe disease include:

• Fever
• Gastrointestinal Symptoms
• Weakness
• Change In Mental Status
• Flaccid Paralysis
• Severe Muscle Weakness

• Neurological Presentations Included:
• Ataxia
• Extrapyramidal Signs
• Cranial Nerve Abnormalities
• Myelitis
• Optic Neuritis
• Polyradiculitis
• Seizures

*Modified from CDC: Fact Sheet: West Nile Virus (WNV) Infection: Information for Clinicians –
www.cdc.gov/ncidod/dvbid/westnile/resources/fact_sheet_clinician.htm

potentially fatal neurologic illnesses
including encephalitis and meningitis.20

Six cases were recently reported of
WNV-associated acute flaccid paralysis
(AFP) suggestive of a pathologic
process involving anterior horn cells and
motor axons similar to that seen in
acute poliomyelitis.20  All six patients
had acute onset of asymmetrical
weakness without pain or sensory loss.
While investigation of these cases
continues, clinicians should evaluate
patients with AFP for evidence of WNV
infection. 20

WNV infection should be suspected
in adults >50 years who develop
unexplained encephalitis or meningitis
in summer or early fall. Travel and/or
residence in WNV endemic areas
should raise the index of suspicion.
Recent West Nile activity is also
important to consider. While the majority
of serious infections have occurred in
those over 50, infection has occurred in
patients of all ages and anyone with
unexplained encephalitis should be
evaluated for WNV. 19

Treatment
Treatment is supportive, often

involving hospitalization, intravenous

fluids, respiratory support, and preven-
tion of secondary infections for patients
with severe disease. 18,19 Ribavirin in
high doses and interferon alpha-2b
were found to have some activity
against WNV in vitro, but no controlled
studies have been completed on the
use of these or other medications,
including steroids, antiseizure drugs, or
osmotic agents, in the management of
WNV encephalitis. 18,19 Although
considerable effort has been ex-
pended, no effective vaccine has been
developed to date and approval of a
WNV vaccination may be years in the
future. 18,19

Dental Considerations
Dentistry’s role in the West Nile

epidemic is peripheral. Clinicians
should know the signs and symptoms
of WNV (Tables 2 & 3) and refer any
patients with such presentation for
medical evaluation. Dentists should
encourage patients, staff and family to
follow preventive procedures (Table 1)
that reduce WNV transmission,
especially in areas where WNV cases
are plentiful. Finally, standard precau-
tions should be consistently and
meticulously followed for all patients.
Clinicians should be compliant with
CDC, ADA and OSAP infection control
recommendations.

FOOTNOTE: Additional information
and consultation about WNV are
available from CDC’s Division of
Vector-Borne Infectious Diseases,
telephone 970-221-6400 and 970-266-
3592 or at http://www.cdc.gov/ncidod/
dvbid/westnile. 16
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“ Some species of  amoebae can cause infections in
humans. The presence of  free-living amoebae in various
water sources has been well documented.”
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Introduction
Fresh water supports

abundant microbial life and in
addition to numerous bacterial and
fungal species, freshwater
amoebae are ubiquitous. Some
species of amoebae can cause
infections in humans. The
presence of free-living amoebae in
various water sources has been
well documented. The water used
in various healthcare related
devices, such as dental
handpieces, may also support
amoebae growth. This study was
conducted  to detect, observe, and
evaluate the concentration of free-
living amoebae in dental unit and
tap water samples.

Methods and Materials
A total of 53 water samples

were collected from 35 dental units
(air/water syringes) and 18 water
taps. All water samples were tested
for the presence of amoebae and
the concentration/ml was
determined.

Results
100% of the dental unit water

samples tested contained
amoebae. Concentrations in the
dental unit water reached as high
as 330/mL which was over 300
times the concentration in tap
water from the same source.
Numerous species of amoebae
were detected with Hartmanella,
Vanella, and Vahlkampfia spp., the
most frequently isolated. Naegleria
and Acanthamoeba spp. were also
present in 40% of the samples.
Four of the samples collected from
dental units contained amoebae
able to proliferate at 44°C. This
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phenomenon was not found in
any tap water specimens.

Conclusions
Biofilms that form inside

some dental unit waterlines can
support a variety of microbial life.
In this study concentrations of
free-living amoebae, some of
which are potential human
pathogens were frequently
isolated.

Putnins EE, Di Giovanni D,
Bhullar AS. Dental unit
waterline contamination and its
possible implications during
periodontal surgery. J
Periodontol 2001 Mar;
72(3):393-400

Introduction
Dental unit waterline

contamination has become a
concern to clinical dentistry.
Bacterial contamination of the
effluent water occurs when
bacteria slough from established
biofilms in dental unit waterlines,
increasing the heterotrophic
bacteria counts in water exiting
these units. Gram negative
bacteria, which make up a
substantial percentage of the
microbial growth in the biofilm,
have a cell wall with an outer
membrane composed of
lipoproteins, phospholipids and
lipopolysaccharide (endotoxin).
Lipopolysaccharide (LPS) has
numerous effects in humans,
including cytokine release. High
levels of LPS have also been
shown to induce fever and
tachycardia. This study assessed
bacterial colonization in dental
unit biofilm and quantified LPS
levels in the water samples
collected from dental clinic water
sources.

Methods and Materials
Water samples were

obtained from 11 dental units

connected to a municipal water supply.
After a purge of several minutes,
approximately 40 mL of water were
collected for evaluation. Total viable
microbial counts were determined,
bacterial viability staining performed and
lipopolysaccharide (LPS, endotoxin)
levels in water samples measured.

Results
All samples collected from dental

units contained high numbers of
bacteria, bacterial aggregates and LPS.
The mean LPS levels in water collected
from high-speed and air/water lines in
use were 480 and 1,008 endotoxin units
(EU)/ml. This was significantly higher
than the mean level of 66 EU/ml found
in water samples collected from control
sample (adjacent clinic sinks with the
same primary water source). The LPS
level at the start of the day (2,560 EU/
ml) was reduced by 70% with 1 minute
of flushing (800 EU/ml), but even
excessive flushing of 5 and 10 minutes
did not reduce LPS levels to zero.

Conclusions
The presence of high heterotrophic

bacterial counts, sloughing biofilm, and
high LPS levels were documented in all
dental unit waterline samples. While the
risk of using water of this quality and its
effects on wound healing has not been
established, the theoretical risk for
increasing inflammation and other
microbial/LPS-related sequelae must be
considered. Both the American Dental
Association and the Centers for Disease
Control and Prevention recommend the
use of sterile water when performing
surgical procedures.

Hubar J.S, Pelon W, Gardiner D.M
Evaluation of Compressed Air Used
in the Dental Operatory JADA. 2002
133:837-841.

Introduction
The dental handpiece is air driven.

Compressed air (CA) is forced through
polyurethane tubing identical to the
tubing that delivers coolant water.
Microbial contamination of the

waterlines is well documented;
however, air line microbial growth has
not been as well studied. This
investigation quantitatively examined
compressed air samples from air-water
syringes located in different dental
operatories for the presence of
microbial contaminants.

Methods
Ten dental units were randomly

sampled on 10 different occasions.
Bacterial contamination of the CA was
evaluated by forcing streams of air for
30 seconds from air-water syringes
through sterile modified stainless steel
membrane filter holders, each
containing a membrane filter (average
pore diameter = 0.45 micrometers).
After sampling, individual filters were
cultured on sheep blood agar and
incubated in CO2 at 37°C for 48 hours.
Total bacterial colony counts were
recorded as well as microscopic
examination and gram staining.

Results
Twenty-three of the 99 samples

(24%) grew bacteria, but the number of
colonies observed on the filters varied
among the dental units. The air from
only one of the units sampled
repeatedly was found to be free of
bacterial contaminants. This contrasted
with other units for which one or more
samples were found to be positive for
microorganisms. The majority of
colonies observed were pigmented with
microscopic examination of organisms
from representative colonies revealing
that most were either gram-positive
cocci or gram-negative diplococci and
tetrads. The results of the one-sample t
test were found to be significant (t =
5.6, df = 98, P = .0001). The 95 percent
confidence interval was 0.15 to 0.32.

Conclusions
Biofilm contamination is common in

dental unit waterlines and may pose a
risk to immunocompromised patients.
This study suggests that bacterial
contamination can be found in the
majority of airlines evaluated and may
serve as a potential source of infection
and/or environmental contamination.






