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I n this article, selected infections commonly
seen in office practice will be examined. Issues

to be briefly discussed include: the use of anti-
biotics to treat urinary tract infections (UTIs); dif-
ficulties in the diagnosis and treatment of patients
with productive cough; and questions about
methicillin-resistant Staphylococcus aureus

(MRSA) and vancomycin-resistant Enterococcus
(VRE) in the outpatient office setting. None of
these topics will be dealt with in great depth,
rather, the author will discuss basic management
issues. 

Antibiotics to Treat UTIs
An important consideration in treating UTIs is
distinguishing “complicated” infection from
“simple” cystitis. The author defines “compli-
cated” as the presence of a condition that
increases the likelihood of acquiring an infection
or failing therapy. By this definition, upper tract
infection (pyelonephritis) is not necessarily a
“complication.” 

Although the presence of a complicating condi-
tion often cannot by established at the time of pre-
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sentation, there are many factors that are markers
of complicated UTIs; these include: male sex;
advanced age; childhood; pregnancy; hospital-
acquired infection; catheterization; known
anatomic or functional abnormalities; recent
antimicrobial use; symptoms of more than seven
days’ duration; diabetes; and immunosuppression.
This discussion concerns uncomplicated UTIs. 

Diagnostic Tools
Proper diagnosis of a UTI is not usually trouble-
some. Nevertheless, when treatment fails, the

cause may be a failure to distinguish among the
major causes of acute dysuria, such as UTIs, sex-
ually transmitted infections (i.e., chlamydia and
gonorrhea) and vaginitis (usually yeast) (Table 1).
Most of the time, history and associated symptoms
give fairly reliable clues as to the diagnosis.
Occasionally, even a full genital and pelvic exam-
ination may not reveal the correct diagnosis.

The most useful diagnostic test in the presence
of suggestive symptoms is urinalysis. The pres-
ence of more than 10 white blood cells (WBCs) in
an unspun, voided midstream urine is abnormal,
and suggests UTI, urethritis or, sometimes, a non-
infectious cystitis. In cases of vaginitis, it often is
difficult to avoid some contamination of the spec-
imen with inflammatory vaginal discharge (sug-
gested by the presence of numerous epithelial
cells). Centrifugation is only needed when other
elements in the urinary sediment are being sought,
such as casts and crystals. In practice, microscopy
often is impractical, and is usually replaced by
using a urine “dipstick.” The leukocyte esterase
test on the dipstick correlates well with
microscopy. Using a gold standard of five to 10
leukocytes per high-power field of unspun urine,
good studies have shown the dipstick test to have
a sensitivity of between 75% and 95%, and a
specificity of about 95%.1

Although false-positive tests are infrequent, the
most common causes are not well known to most
clinicians. High levels of dietary ascorbic acid,
albumen in the urine (which is particularly com-
mon in more advanced diabetes), some types of
food preservatives, and detergents (which may be
found in containers patients have washed out and
used to bring in a specimen) all can cross react
with the leukocyte esterase reagent. 

Drugs such as nitrofurantoin and rifampin, as
well as blood and bilirubin, also can interfere with
this test. False negatives are usually secondary to
low numbers of WBCs. When there are more than
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20 WBCs per field, the test is almost always posi-
tive. UTI without pyuria is rare, but occasionally,
infection may be above a complete obstruction, or
there may be an abscess that is walled off from
communication with the urinary tract. In some
instances, the leukocyte esterase test may be more
accurate than microscopy. WBCs may begin to
lyse after more than three hours of transit, and not
be seen on microscopy. The leukocyte esterase test
has been shown to remain positive up to 24 hours,
with only a slight loss of sensitivity.

The standard dipstick also contains other useful
tests. Hematuria is suggestive of a UTI, and is rare
with urethritis or vaginitis. False positives are
most often due to menstrual blood and, of course,
a renal source must be considered if hematuria is
persistent.

The urinary nitrite test is based on the ability of
all Enterobacteriaceae to reduce nitrate to nitrite.
False positives may be due to delays in transit,
particularly without refrigeration, allowing small
numbers of bacteria to overgrow and metabolize
urinary nitrates. The consumption of high amounts
of nitrite, found in many preserved and “fast”
foods, as well as a variety of drugs, may also give
false positives. False negatives may be due to
infection with non-Enterobacteriaceae, voiding
too frequently to allow for nitrite production, or
because of low vegetable (nitrate) intake. Taken
together, a positive leukocyte esterase, microscop-
ic hematuria and a positive nitrite test have a com-
bined specificity of more than 98%, but sensitivi-
ty remains a problem.

Empiric Treatment
Once the presumptive diagnosis of an uncompli-
cated UTI is made, empirical treatment is warrant-
ed. Cultures are not necessary for office manage-
ment of cystitis, unless there has been a relapse or
failure to respond to empiric therapy. The tradi-

tional threshold of 108 colony forming units (cfu)
(i.e., bacteria, for practical purposes) per litre as
“defining” a UTI was chosen to maximize speci-
ficity, rather than sensitivity. In the presence of
typical symptoms, counts as low as 105 cfu/L are
likely to represent the etiologic organism.
Unfortunately, many diagnostic laboratories do
not quantitate such low counts, or do so only upon
special request. As a result, these specimens are
reported as negative, and the physician cannot
confirm his/her diagnosis or obtain antibiotic sus-
ceptibilities. 

For cystitis, there have been dozens of mostly
low-quality studies comparing various treatments.
Some generalizations can be made, however:2

• Single-dose therapy is inferior to multi-day
therapy;

• Three-day therapy is generally as good as
longer durations;

• The use of trimethoprim-sulfamethaxole
(TMP-SMX) for three days should be consid-
ered standard care;

• Both TMP alone, and quinolones have been
shown to be roughly equivalent to TMP-SMX;

• Beta-lactams appear to be inferior to the above
regimens;

• The routine empiric use of quinolones for
uncomplicated cystitis is expensive and, unless
there is good reason to suspect high-level resis-
tance, it is irresponsible; and

• In cases of TMP-SMX resistance, there are
alternatives to quinolones, such as nitrofuran-
toin and fosfomycin.
As for acute pyelonephritis, there are some

generalizations that can be made as well:
• There are no good, recent studies;
• 14 days of treatment is long enough;
• In mild cases, seven days is probably adequate;
• Empiric use of quinolones is justified, but

responsible management includes obtaining a
culture and altering therapy based on the results;
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• In milder cases, there is no need for initial intra-
venous therapy;

• Urinalysis (microscopy) may suggest a gram-
positive infection, in which case amoxicillin is
a suitable empiric treatment;

• The decision to hospitalize is based largely on
underlying medical conditions, or signs of
sepsis; and

• Slow defervescence (three days) is normal, and
not an indication for further investigation or
change in therapy.

Productive Cough
Productive cough is one of the more troublesome
symptoms to deal with rationally in the office set-
ting, as the differential diagnosis is problematic in
the absence of easy and rapid diagnostic tests.
Until recently, the inability to accurately distin-
guish viral from bacterial infections could be
dodged by “erring on the side of caution” and
overusing antibiotics to some extent. With the
availability of new anti-influenza agents, the
office physician is in the difficult position of hav-
ing to attempt this distinction with only modest
tools. The author will not deal here with patients
suffering from chronic bronchitis, in whom acute
exacerbations also must be diagnosed as viral,
bacterial or non-infectious.

It has been known for some time that acute bron-
chitis, manifesting symptomatically as a dry or pro-
ductive cough, is almost always viral in origin.
Fever may be present, as well as involvement of the
upper respiratory tract, such as pharyngitis or rhin-
orrhea. Antibacterial agents have no role in treat-
ment. Although some cases appear to be associated
with mycoplasma infection, there is little data to
suggest that this small subgroup can be easily iden-
tified, or that treatment can modify the course of ill-
ness.3 On the other hand, when bronchitis is caused
by influenza, antiviral treatment should be consid-
ered.

Rapid diagnosis of influenza is not straight-
forward. Rapid tests, some of which are simple
bedside procedures that take only a few minutes to
perform, are now available. They are moderately
sensitive, can detect influenza A and B, but are
very expensive, with reagent costs alone of about
$25 per test. Other less expensive tests, such as
immunofluorescence, are only available in spe-
cialized laboratories. Diagnostic virology labs also
can perform viral culture, but this takes several
days. In most cases, diagnosis is clinical. 

It has been demonstrated that, when influenza is
known to be active in a community, a presumptive
diagnosis (positive predictive value > 85%) can be
made in the presence of fever and cough.4 The neg-
ative predictive value, however, was less than 40%.
Surprisingly, the inclusion in the case definition of
symptoms, such as myalgias, sore throat and
headache, did not improve predictive accuracy.
Clinical diagnosis has poor accuracy if influenza is
not active in the local community at the time of pre-
sentation. Most regional public health departments
distribute information about local influenza activity,
and the Population and Public Health Branch of
Health Canada (formerly the Laboratory Centre for
Disease Control) also maintains a Web site with
national surveillance data that is regularly updated at
http://www.hcsc.gc.ca/hpb/lcdc/bid/respdis/fluwatc
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Table 1

Differential Diagnosis of Dysuria

Test UTI Urethritis 
Vaginitis

Pyuria Yes Often Often

Hematuria Often Rare Rare  

Urine nitrites Sometimes Rare Rare



h/index.html.
Two anti-influenza medications have recently

been released: zanamivir and oseltamivir. They are
clearly active against all types of influenza. The
problem is that the effect is quite modest in terms
of absolute benefit. They can reduce the duration
of severe symptoms of infection by about 30%,
but this translates into only one to 1.5 days. These
drugs appear to reduce the incidence of complica-
tions in patients with underlying illnesses, but
quantification of this benefit is impossible due to
the small number of patients studied. Finally, the
drugs must be taken very early—within about 30
to 40 hours of fever onset—to be of any benefit.
They are effective when given prophylactically,
making them useful in outbreak situations, espe-
cially while waiting for vaccination to take effect
and in those in whom vaccine is contraindicated.5

Zanamivir is given by inhaler, and has very few
side effects, but may cause some bronchospasm in
patients with chronic obstructive pulmonary disease
(COPD). Oseltamivir is given orally, and causes
mild nausea. Both drugs appear safe, with minimal
drug interactions. Their most important benefit may
be seen in long-term care facilities. Neither drug
has been compared directly to amantadine, but the
latter is not active against influenza B, and can be
toxic if the dose is not reduced in the elderly and in
those with reduced renal function. These drugs do
not replace the need for vaccination.

Productive cough may also be a symptom of
pneumonia. Unfortunately, several studies have
shown that findings on clinical examination corre-
late poorly with the radiologic diagnosis of pneu-
monia, with the clinical problem being a lack of
sensitivity. There is no easy way around this prob-
lem. In the absence of tachypnea, tachycardia,
fever higher than 38° C or findings on chest exam-
ination, the likelihood of pneumonia is low
enough that further testing is not necessary. If
facilities are easily available, a clear chest x-ray

can give the physician confidence to reassure the
patient that antibiotics are contraindicated, and to
concentrate on symptomatic treatment.

If pneumonia is diagnosed, empiric treatment is
justified. An etiologic agent may be determined by
sputum gram stain and culture, but even aggres-
sive investigation fails to establish a bacteriologic
diagnosis in up to two-thirds of cases. 

In the case of community-acquired pneumonia,
there is no shortage of advice for the general physi-
cian. There have been at least 12 sets of guidelines
published by 10 different agencies over the past
few years. The recent publication of the combined
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efforts of the Canadian Infectious Disease Society
and the Canadian Thoracic Society is a thorough
critical review of the available data, and yet not too
wearing a read.6 The treatment of ambulatory out-
patients is categorized by whether they are gener-
ally healthy, or whether they have complicating
factors (primarily COPD) (Table 2). 

The first-line therapy for those without com-
plicating factors remains a macrolide, as it has
been for nearly a decade. In spite of in vitro
resistance, these agents are highly effective in
this subset of relatively mild cases. It appears
that the threshold for defining in vitro resistance
has been set too low, and only the highest levels
of resistance (which are uncommon in Canada)
pose a significant risk of clinical failure. In the
presence of COPD, but without recent antibiotic
or steroid use, macrolides remain the first

choice, although the increased prevalence of
Hemophilus influenzae in this group mandates
the use of the newer members of this class—
either azithromycin or clarithromycin. If the
patient has recently been taking antibiotics or
systemic steroids, the chance of high-level resis-
tance to macrolides may be increased, and the
first-line therapy then becomes one of the “res-
piratory” quinolones: levofloxacin, moxi-
floxacin or gatifloxacin. 

Managing MRSA 
and VRE Patients in the
Outpatient Setting
MRSA. The problem: In general, MRSA behaves
just like regular S. aureus, commonly called
“staph.” It colonizes the same sites (i.e., skin,
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Table 2

Guidelines For the Treatment of Acute Bronchitis and CAP in Outpatients

Clinical Description Pathogens 1st choice 2nd choice  

Acute bronchitis Viral, including influenza Consider anti-
influenza agents

CAP, without S. pneumoniae, Macrolide Doxycycline
risk factors “atypicals”

CAP, with COPD, no  S. pneumoniae, Azithromycin, Doxycycline
steroids or antibiotics H. influenzae, clarithromycin
during last 3 months “atypicals”

CAP, with COPD and S. pneumoniae, “Respiratory” quinolone† Second-generation
steroids and/or H. influenzae, cephalosporin plus macrolide;
antibiotics during “atypicals” or amoxicillin/clavulanate plus
last 3 months macrolide  

Gross aspiration Oral flora (including Moxifloxacin; “Respiratory” quinolone† plus 
anaerobes), as well as or amoxicillin/ clindamycin or metronidazole
above pathogens clavulanate

+ macrolide

† “respiratory” quinolones: gatifloxacin, levofloxacin, moxifloxacin



especially nares, axilla, groin and perirectal),
probably with the same frequency, and causes the
same types of infections, such as skin and soft tis-
sue, especially wounds, and, more rarely, bac-
teremias (especially with intravascular devices),
osteomyelitis and endocarditis. 

The only problem is the dearth of antibiotics
available to treat these infections: methicillin
resistance is actually a marker for multiple drug
resistance. This means that infections requiring
antibiotics must be treated intravenously (for
now), with the associated inconvenience, com-
plications and expense. In addition, because of
this resistance, unsuspected MRSA infections
that are treated with conventional (often oral)
empiric therapy may progress and lead to
increased morbidity and mortality. Finally, the
need to use vancomycin to treat these infections
generates antibiotic pressure, which may lead to
colonization with VRE and, perhaps, eventually
vancomycin-resistant S. aureus. Although new
drugs to treat MRSA are on the horizon (e.g.,
linezolid), MRSA has shown a remarkable abili-
ty to become resistant to many classes of agents,
and only time will tell how successful these new
drugs will become.

The problem in the hospital. Many patients are
at risk for S. aureus infections, especially related
to surgical and other wounds, intravenous hook-
ups and ventilators/tracheostomies. S. aureus trav-
els well from patient to patient on the hands of
health-care workers. When these infections are
caused by MRSA, treatment may become very
complicated. For this reason, various precautions
are put in place for the screening and isolation of
MRSA patients, colonized or infected.

The risk in the community is simply that, if an
outpatient acquires an infection with MRSA and
requires treatment, routine antibiotics will likely
fail. Any individual may acquire a staphylococ-
cal infection, and if they are colonized with

MRSA at the time, the infecting organism may
be MRSA. As stated above, there is no substan-
tial evidence that an outpatient colonized, or in
contact with MRSA, is more likely to become
infected. Nor is there evidence that MRSA caus-
es more virulent or unusual types or infection, as
compared to those caused by “regular,” ubiqui-
tous S. aureus.7

Should we worry? Staphyloccocal infections
requiring antibiotics are relatively rare in healthy
individuals. Often times, wound cleansing and
local care are all that is necessary. Most communi-
ty strains are still sensitive, and since strains are
constantly replacing each other on the skin, it is
still unusual to find MRSA infections in the com-
munity, even among patients who were MRSA-

positive while hospitalized. Antibiotic pressure in
hospitals appears to increase prevalence among
inpatients. After discharge, even when MRSA
screening cultures are negative, low levels of col-
onization may persist for an indefinite period. If
the patient receives antibiotics, the normal skin
flora may be suppressed, allowing MRSA to pro-
liferate once again. Infections in known carriers or
their contacts may require empiric treatment as
MRSA.

What can be done? For the healthy individual,
no special measures are needed. If they are MRSA
carriers, they will almost certainly lose their carri-
er status after some weeks in the community, as it
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is replaced by community strains. For the individ-
ual at high risk of acquiring a staphylococcal
infection, it may be useful to know if they are col-
onized and, if so, to consider decolonization. 

It has been known for decades that some indi-
viduals have a propensity to carry relatively high
burdens of S. aureus on their skin. In some cases,
these people have various types of dermatitis or
other skin problems. Once these people acquire
MRSA, they may carry it at high levels for pro-
longed periods. Decolonization may be considered
in these cases.

How to screen. A regular culture swab is moist-

ened with a few drops of sterile saline. The distal
one-third of both nares are swabbed. In addition,
other likely sites of colonization, such as open
wounds may be screened. No single screening cul-
ture can be 100% sensitive, and although the nares
are the most common place to find S. aureus, car-
riage may be concentrated in other moist body areas,
such as the axillae, groin and perianal region.

Decolonization. If the patient is MRSA posi-
tive, and if the patient is at high risk of acquiring
staphylococcal infection, decolonization may be
attempted. Success is much more likely if open
wounds are allowed to heal, and if foreign bod-
ies/catheters are removed first. The most common
regimens involve daily bathing (hair to toes) with
a disinfectant soap, together with mupirocin cream
to the nares (plus other known colonized sites)
twice daily, for one week. The most common
soaps are hexachlorophene and chlorhexidine 4%,
by prescription. Lower concentration chlorhexi-
dine soap is available without prescription. The
optimal frequency and duration of application of
these agents has not been rigorously defined, and
some people must reduce the intensity of bathing
with disinfectant soaps because of skin dryness or
irritation. 

Oral agents are sometimes added, although their
marginal benefit is poorly studied. Antibiograms
are necessary to choose suitable regimens, and at
least two agents must be used together to limit the
emergence of resistance. The most common agents
used are TMP-SMX, fluoroquinolones, rifampin,
doxycycline and fusidic acid. 

There is no good way to establish “clearance”
of MRSA. Using one fairly aggressive criterion,
when three cultures taken one week apart after
treatment are all negative the carrier is considered
to be “decolonized.” Unfortunately, as mentioned
above, some are actually persistent low-level car-
riers (especially those with broken skin and those
receiving frequent antibiotics), and they often
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relapse weeks to months later.
VRE
The problem. In general, VRE causes the same
types of infections as regular Enterococcus. That
is to say, it rarely causes any type of infection in
the normal host. This organism is a relatively rare
cause of UTIs, endocarditis and intra-abdominal
infection. Enterococcus normally colonizes the
gut, and is much less virulent than, for example, S.
aureus.

The problem in hospital. At the moment, there
are no approved agents that are reliably active
against VRE. Some new agents will be available
soon, but their efficacy is already known to be
modest. VRE infection in the hospital has very
high mortality, although it is not clear that it is sig-
nificantly worse than “regular” enterococcal infec-
tions. The initial impression that VRE was highly
lethal arose because, in general, patients with VRE
infection have extremely severe underlying prob-
lems. VRE may contribute to death in these cases,
but even successful bacterial eradication often does
not affect ultimate mortality.

The problem in the community. Since the great
majority of non-hospitalized people are at
almost no risk from enterococcal infection, they
are consequently not at risk for VRE infection.
In any case, VRE colonization is extremely rare
in the community, at least in North America.
Interestingly, VRE colonization has been found
among healthy European residents. This has
been linked to the extensive use of vancomycin
analogs as “growth promoters” in animal 
husbandry.

Should we worry? In the hospital, since VRE
infection may be virtually untreatable, particularly
in the immunocompromised,  strict screening and
isolation is the norm. In the community, there is no
significant risk to the carrier state, and, as with
MRSA, it may be lost over time.

What can be done? Nothing. There are no

known protocols for effectively decolonizing a
carrier. On the other hand, oral vancomycin (used
to treat Clostridium difficile diarrhea) is probably
the most effective way of establishing carrier sta-
tus. It will inhibit virtually all gram-positive
organisms, allowing any VRE that may be present,
even in tiny quantities, to proliferate. 

Screening. In the rare case where screening of
an outpatient might be required (e.g., a known car-
rier who is scheduled to be readmitted to a health-
care institution), a rectal swab (fecal material must
be present) or stool specimen should be sent, with
a specific request for VRE screening. A fairly
complex technique for selecting and identifying
VRE from amongst the mass of fecal flora is
required, and this type of test may be beyond the
capacity of some smaller diagnostic laboratories.8
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