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Elderly persons and those with certain
chronic medical conditions are more
likely than younger, healthier persons

to develop serious complications as a result
of influenza infections.  However, even those
with uncomplicated influenza infection stand
to miss work and school days.  It has been
estimated that the cost of a severe influenza
epidemic in the United States may be as high
as 12 billion dollars.  The greatest cost of influ-
enza is not due to inpatient and outpatient
medical care, but to lost productivity.2

Uncomplicated influenza can often be managed
symptomatically with bed rest, fluids, and
simple home remedies or over-the-counter
medications such as antipyretics, analgesics,
and cough suppressants.  The choice of anti-
pyretic and analgesic is important for children
and teenagers, who should never be given
aspirin when influenza is suspected because
of the risk of developing Reye's syndrome.3

Antiviral agents offer another option for treat-
ing influenza.  There are now four different
antiviral drugs available with specific activity
against influenza.  Two of these drugs, aman-
tadine and rimantadine, are effective only
against influenza type A.  Two very recently
approved drugs,  zanamivir and oseltamivir,
are effective against both influenza types A
and B.   Amantadine and rimantadine are
effective in reducing the severity and duration
of influenza A infections when administered
within 48 hours of illness onset, but have not
been proven to prevent complications.4,5

Zanamivir and oseltamivir have been shown
to reduce the duration of uncomplicated
influenza illness when administered within
30 to 36  hours of illness onset.  They can also
reduce the severity of uncomplicated influ-
enza illness.  There is some evidence from

Treatment and Chemoprophylaxis of Influenza

Influenza viruses circulate every winter and during most winters cause substantial morbidity and
mortality.  Annual influenza vaccination is recommended for persons at high risk for severe com-
plications following influenza infection and for their caregivers and household contacts.1  However,
vaccinated persons may still become ill in spite of vaccination, and unvaccinated persons, even
those who are not at high risk for complications, can still develop serious illness.  This article
describes the four currently available antiviral agents against influenza.

clinical studies to suggest that they may also
reduce the incidence of influenza-associated
complications, and thus the consequent use
of antibiotics, but larger studies are needed
to confirm these findings and to determine
the extent to which they may reduce severe
complications.6-8

Amantadine and its closely related analogue
rimantadine have been studied since the
1960s.  Amantadine was approved for treat-
ment and prophylaxis of all type A influenza
viruses in 1976, and rimantadine was approved
in 1993.  These drugs prevent influenza A
virus replication primarily by inhibiting virus
disassembly after entry into cells by blocking
the action of viral M2 matrix protein.  Viruses
are cross-sensitive and cross-resistant to both
drugs.  However, the pharmacokinetics of
these drugs differ markedly.  Both drugs have
high oral bioavailability, but amantadine is
largely unmetabolized and is associated with a
higher incidence of central nervous system
and neuropsychiatric side effects, especially
among the elderly.  Both drugs require dosage
adjustments for patients with renal insuffi-
ciency, and rimantadine requires adjustment
in patients with severe hepatic dysfunction.4,5

Zanamivir and oseltamivir interfere with
the replication of both influenza type A and
type B viruses by inhibiting enzymatic activity
of the viral neuraminidase, which plays an
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important role in the release of virus from
infected cells. Zanamivir is administered
as a fine powder directly to the respira-
tory tract by oral inhalation using a spe-
cially designed breath-activated plastic
device.  Only 4% to 17% of the inhaled
dose is absorbed systemically and is
excreted unchanged in the urine.9  In
clinical trials adverse events have been
uncommon; the incidence of adverse
events has been similar in treatment and
placebo groups.  Pharmacokinetic stud-
ies have concluded that the potential for
drug interactions is very low. 10

Oseltamivir is well-absorbed after oral
administration and is metabolized in the
liver to the active compound GS4071.
GS4071 is excreted in the urine by glom-
erular filtration and tubular secretion,
and a reduction in dosage is recom-
mended for patients with creatinine
clearance <30 mL/min.  Because
oseltamivir is metabolized by high
capacity esterases, no dosage adjustment
has been recommended for patients with
liver disease.   In clinical trials, nausea
and vomiting were reported more
frequently among subjects receiving
oseltamivir than among those receiving
placebo.  However, there is some
evidence that taking the drug with food
may reduce the incidence of these side
effects.11

In addition to their approval for treat-
ment, amantadine and rimantadine are
also approved for prevention of influ-
enza type A.   Although zanamivir and
oseltamivir have been effective in pre-
venting influenza illness and infection
in challenge studies using attenuated
influenza type A and B strains, there are
relatively few published data on their
efficacy in preventing naturally occurring
influenza.  However, larger studies of
their prophylactic efficacy have recently
been undertaken and further studies are
planned.   Preliminary findings suggest
that these drugs are as effective as aman-
tadine and rimantadine for prophylaxis,
and they may be approved for this indi-
cation in the future.12,13

Many studies have shown amantadine
and rimantadine to be approximately

70% to 90% effective in preventing
illness caused by naturally occurring
strains of type A influenza viruses.
Chemoprophylaxis with these drugs has
been shown to be effective in stopping
outbreaks in long-term-care facilities and
boarding schools, and to limit transmis-
sion within households.4,5  However,
since persons treated with amantadine
or rimantadine may shed resistant virus
during the course of therapy, efforts
should be made to isolate persons who
are being treated from those who are
taking prophylactic drugs.14  Although
therapeutic efficacy has not been shown
to be reduced in persons who begin to
shed resistant viruses during treatment,
resistant viruses can be transmitted to
contacts, whether or not they are under-
going chemoprophylaxis. Apparent
transmission of resistant virus has been
described in nursing homes and within
households.15,16

The extent of transmission of resistant
viruses is unknown. Most amantadine-
and rimantadine-resistant viruses have
been isolated from persons undergoing
drug treatment, or less often, from their
contacts.  In situations when only
prophylaxis has been used, isolation of
resistant virus has been uncommon.
International surveillance for drug-resis-
tant influenza A viruses has shown that
few drug-resistant isolates have been
obtained from patients with no known
history of antiviral treatment.14-17

Studies to date suggest that resistant virus
does not readily emerge during treatment
with zanamivir and oseltamivir, although
strains of influenza virus resistant to
these compounds have been identified in
vitro and in vivo.  However, resistant
viruses do not emerge as rapidly during
passage in tissue culture in the presence
of zanamivir and oseltamivir as they do
in the presence of amantadine and
rimantadine.  In clinical trials, resistant
strains have rarely been isolated from
subjects taking these drugs for treatment
of influenza infection.  Furthermore,
laboratory studies suggest that many
viruses studied to date that have
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developed resistance to zanamivir or
oseltamivir may be at a growth disad-
vantage compared to wild type virus.18-21

In vitro studies have shown that amanta-
dine- and rimantadine- resistant viruses
are sensitive to zanamivir and oseltamivir.

Use of rapid diagnostic testing will
greatly facilitate early detection and
confirmation of influenza in the commu-
nity and provide guidance in determin-
ing options for treatment of patients who
present with influenza-like illness.21  It is
not necessary to test every patient once a
community outbreak of influenza has
been detected and confirmed.  There
are a number of commercially available
assays that can be used to rapidly detect
influenza from nasopharyngeal, nasal,
or throat swab specimens.  One assay
detects only influenza type A22 while
the others detect type A or B, but do not
distinguish between the two. 23,24  Knowl-
edge of national, state and local influenza
surveillance data, which are disseminated
by the Centers for Disease Control and
Prevention and state and local health
departments, can be used to determine
which rapid assays are best to use in a
given influenza season.  During most
influenza seasons, only one influenza
virus type predominates in any given
geographic area at any given time dur-
ing the season. During the more unusual
seasons when influenza types A and B
circulate simultaneously, two tests may
be needed to determine the etiology of
the outbreak.  When suspected or con-
firmed influenza outbreaks occur, speci-
mens should also be sent to state or local
health departments for viral culture to
characterize the virus and determine
how similar it is to the vaccine strains or
to test for other agents if influenza is not
detected.  Submitting specimens is also
an important contribution to the accu-
mulation of virologic data needed for
annual vaccine strain selection.
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ment of Microbiology and Immonology,
Baylor College of Medicine.

For further information call Nancy Arden
at (409) 693-9569.

Vaccine-Preventable Disease Update
Reported Cases with Onset From 09/01/99 - 10/31/99

Number Date Date Date
Condition County of Cases of Onset Condition County of Cases of Onset

Hep B Bexar 1 9/3 Hep B Lamar 1 9/9
1 9/6 Mclennan 1 9/9
1 9/7 1 10/13
1 9/8 Nacogdoches 1 9/3
1 9/9 Pecos 1 10/13
1 9/11 Potter 1 10/14
1 9/21 Smith 1 9/9
1 10/5 Tarrant 1 9/1

Brazoria 1 10/19 1 9/3
Brazos 1 9/30 1 9/4
Cameron 1 10/14 1 9/6
Dallas 2 9/9 1 9/8

1 9/14 1 9/18
1 10/6 1 10/4
1 10/12 1 10/7
2 10/13 Tarrant 2 10/11

El Paso 1 9/23 Taylor 1 9/9
1 9/25 1 9/30

Fannin 1 9/9 TDCJ 1 10/20
Garza 1 10/05 Tom Green 1 10/23
Gregg 1 10/6 Travis 1 10/1
Harris 1 9/1 1 10/18

1 9/9 1 10/20
Harris 2 9/23 Wichita 1 9/7

1 10/21 Mumps Dallas 1 9/14
Hidalgo 1 9/9 1 10/1

1 9/20 1 10/18
1 9/22 Pertussis Nueces 1 10/20
1 9/28 Tarrant 1 9/9

Hill 1 9/17 Wichita 1 9/22
Jefferson 1 9/11 Rubella Dallas 1 10/5
Johnson 1 10/1 TDCJ 1 9/9

YTD H Flu Infec Hep B Measles Mumps Pertussis Rubella Tetanus
    4 663 7     29     124 8 4
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Annually, 10,000 to 30,000 people with
diabetes die of influenza and pneumonia
complications.  Compared with other
people who contract influenza or
pneumonia, people with diabetes who
become ill with influenza and pneumonia

• are about 3 times more likely to die

• are 6 times more likely to be hospitalized

• have death rates 5%-15% higher
during influenza epidemics

Their risk is particularly high when
additional risk factors such as cardiovas-
cular disease and kidney disease are
present.

Annual vaccination against influenza
can prevent complications and death
associated with influenza; for most
people, one vaccination against
pneumococcal disease provides lifelong
protection.  However, among adults
with diabetes, about half receive the
simple, safe influenza vaccination and
only one third are immunized against
pneumococcal pneumonia. Worse yet,
pneumococcal disease has become more
resistant to penicillin and other drugs,
making treatment more difficult.
Aggressive efforts need to be taken to
increase influenza and pneumococcal
immunization levels among people
with diabetes to decrease the number of
preventable influenza- and pneumonia-
related deaths.

Influenza and Pneumonia Vaccinations Decrease Relative Morbidity
Risk for People with Diabetes

The Centers for Disease Control and Pre-
vention (CDC) is conducting a national
awareness campaign to encourage
people with diabetes to get immunized
against both influenza and pneumococcal
disease.  Influenza season is generally
November through March, and the pneu-
mococcal vaccine can be give to people
with diabetes at the same time as they
receive their influenza immunization.

Physicians and other health care provid-
ers can help by including influenza and
pneumonia vaccinations as part of a
regular diabetes management program
that includes the following:

• Recommending influenza and
pneumonia immunization to patients
with diabetes when they come for
routine care, especially during the
influenza season

• Considering instituting standing
orders to make the immunizations a
routine part of the health care
regimen for patients with diabetes

• Educating patients about how to
obtain reimbursement for vaccination

• Educating patients about how
dangerous influenza and pneumonia
are for people with diabetes and
how simple, safe, and effective the
immunizations are

Health care providers should encourage
their patients to be vaccinated to protect
themselves from these preventable risks
and take control of their diabetes.

November is National Diabetes Awareness Month

To help health care providers encourage patients with diabetes to get immunized
against influenza and pneumococcal disease, the Texas Diabetes Program/Council, in
cooperation with CDC, provides informative posters and brochures in English and
Spanish.

These materials are available free of charge while supplies last. Call (512) 458-7490 or
FAX (512) 458-7408.

More on diabetes F
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Border Diabetes Prevention and
Control Project

Diabetes is an important public health
concern for the United States-Mexico
border states.  The incidence of Type 2
diabetes, the  most common kind, is 2 to
3 times greater among Hispanics than
among non-Hispanics in the United
States.  Type 2 diabetes is associated
with a host of other risk factors including
hypertension, obesity, unhealthy diet,
and physical inactivity, most of which
are also more prevalent among Mexican
Americans.  A 1999 Pan American
Health Organization report revealed that
diabetes mortality rates on the border
were higher than national rates.

To address chronic diseases such as
diabetes with culturally appropriate and
effective programs, it is imperative to
obtain accurate data. The United States-
Mexico Border Diabetes Prevention and
Control Project is planning the first
diabetes study conducted in the border
region to include a sample representing
the entire border population. This project
is a binational, multistate, collaborative
effort whose participants include repre-
sentatives from the Centers for Disease
Control and Prevention (CDC), the
Mexican Sectretariat of Health, the health
departments of the four US border states
and their counterparts in the six Mexican
border states, the Pan American Health
Organization, the US-Mexico Border
Health Association, and the El Paso
Diabetes Association.  This project is
funded by CDC and the Paso del Norte
Health Foundation.

The primary goal of the project, which
will be implemented in two phases over
a five-year period, is to diminish the im-
pact of diabetes on the US-Mexico border
population.  The first phase is a door-to-
door survey of adults aged 18 years and
older.  The survey example will include
approximately 1,500 respondents from
Mexico and 1,700 from the United States.
Survey objectives are as follows:

• Determine the prevalence of diabetes
and related behavioral risk factors

• Characterize patterns of health care
access for the border population

The survey has three parts:

• A 65-item questionnaire to assess
diabetes knowledge, health status,
health care access, and behavioral risk
factors such as diet, physical activity,
drinking, and smoking

• Measures of height, weight, waist and
hip circumference, and blood pressure

• A laboratory blood draw to determine
fasting plasma glucose and hemoglo-
bin A1C (both of which are diagnostic
for diabetes)

Survey results will guide the project’s
second phase: the design and implemen-
tation of a multifaceted intervention pro-
gram.  Community health workers, or
promotores, will be involved in planning
culturally appropriate diabetes education
and training programs in this phase.

Bimonthly Statistitical Report Changes

Starting with the Bimonthly Statistical Summary of Reportable Diseases in this issue
of Disease Prevention News (DPN), a new reporting protocol is in place.  Previously,
there were six statistical summaries published in DPN annually, and each report
covered a two-month period.  These reports will still come out every two months,
but the data for each report will be cumulative from January 1.
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