
The Next Influenza Pandemic:
Not If, but When

A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Two of the 3 conditions required for the next human
pandemic of influenza are in place.

Source: World Health Organization Executive Board. EB114/6 114th
Session 8 April 2004 Provisional Agenda Item 4.5. Avian Influenza and
Human Health. Report by the Secretariat.

Avian influenza has created an economic disaster in parts
of Asia. While the number of associated identified human

infections has, to date, not reached 100 cases, the possibility of a
public health disaster looms since the outbreak of avian influenza
may be setting the stage for the next human influenza pandemic.

While 15 distinct subtypes of influenza virus are known to infect
birds, all avian outbreaks of the highly pathogenic form have been
caused by influenza A viruses of subtypes H5 and H7. All avian species
(ducks, geese) are at risk of infection, but domestic poultry, especially
chickens and turkeys, are particularly susceptible to epidemics associ-
ated with rapid fatality, with mortality rates of 50% or greater. Infection
of migratory waterfowl, the natural reservoir of avian influenza viruses,
is, in contrast, mildly symptomatic or asymptomatic. Direct or indirect
contact of domestic flocks with wild migratory waterfowl has been
implicated as a frequent cause of epidemics. Live bird markets have
also played an important role in the spread of epidemics.

Outbreaks in poultry caused by these highly pathogenic strains
have previously been uncommon, with only 21 identified worldwide
between 1959 and 2003.1 Control of these outbreaks with measures
such as culling, quarantine, disinfection, restriction in animal move-
ment, and strict biosecurity on farms, has been successful, but has
required as long as 3 years of application. These control measures
have previously been largely successful in preventing geographic dis-
semination of the infection. Such measures are, however, difficult to
apply in countries such as many in Asia, where as much as four-fifths
of poultry production occurs on small rural farms and in the backyards
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of individual dwellings, with birds often ranging freely.
Additional factors related to the virus itself and its niche in

nature, are illustrative of the difficulties confronted in bring-
ing it under control. Avian influenza virus can survive in cool
temperatures in manure for at least 3 months, and can survive
for up to 4 days in water at 22° C, and for more than 30 days
at 0° C. International spread may occur via international
trade in live poultry, and migratory birds may carry the virus
great distances, excreting it in their droppings.

The current crisis began with an outbreak of avian
influenza in poultry caused by the highly pathogenic
H5N1 influenza strain reported in the Republic of Korea in
December 2003. This was followed by outbreaks confined
to poultry in Cambodia, China, Indonesia, Japan, Laos,
Thailand, and Vietnam. While of great potential economic
significance to the affected countries, the alarm bells truly
went off when the first human cases of H5N1 infection
were reported in Thailand and Vietnam in January 2004.

As of April 4, 2005, Thailand has reported 17 human cases
to the World Health Organization, while Vietnam has
reported 60 and Cambodia has reported 2. Forty-nine
(62%) of the total 79 reported cases have been fatal. It is
widely believed, however, that many more cases, undetect-
ed and unreported, have occurred.

Avian influenza viruses do not normally infect species
other than birds and pigs. The 1997 Hong Kong outbreak,
in which 18 human cases (6 fatal) were identified, demon-
strated the potential human infectivity of H5N1. Fortunate-
ly, human-to-human transmission appeared to be absent
during that outbreak, accounting for the self-limited nature
of the human cluster. Recently, however, evidence of prob-
able person-to-person transmission of H5N1, within a
family in Thailand, has been reported.2 In contrast, howev-
er, serological surveys have failed to detect asymptomatic
infection among health care workers potentially exposed
to H5N1 in the current outbreak.3

Two of the 3 prerequisites for the emergence of a human
influenza pandemic are now in place. The human popula-
tion is immunologically virginal in relation to H5N1, and
no protective vaccine is available. In addition, the virus is
capable of replicating in humans and causing disease. Only
lacking is the ability of the virus to be efficiently transmit-
ted between humans. Sequencing of the H5N1 virus from
5 affected individuals demonstrated that all its genes are of
avian origin, with no evidence of reassortment between
avian and human viruses. Human-to-human could result
from a future resassortment event occurring in swine or
humans simultaneously infected with H5N1 and a circulat-
ing influenza virus already adapted to human-to-human
transmission. Mutation is theoretically another means for
H5N1 to acquire this capability. Thus, the extent of the cur-
rent avian influenza outbreak in an environment of exten-
sive avian-human contact could constitute a perfect storm
that vastly increases the probability of such a genetic event.

Besides measures aimed at controlling the epidemic in
poultry, effective surveillance for human cases is key to
the early detection of events that might be indicative of a
coming human pandemic. The capability for early detec-
tion, reporting, and investigation of clusters of human
cases, followed by aggressive containment measures,
includes tracing and management of contacts, targeted
prophylactic use of antivirals, and travel-related measures
in some of the currently affected areas is uncertain.

The rapid production of a vaccine protective against
H5N1 is problematic.4 The current standard approach to the
production of influenza vaccines for human use each year
utilizes reassortment viruses with relevant haemagglutinin
and neuraminidase genes together with the 6 remaining
gene segments from A/Puerto Rico/8/34 (H1N1). The vac-
cine stock is grown in chicken eggs; unfortunately, highly
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pathogenic H5 (and H7) viruses may be lethal to chicken
embryos, precluding large scale productivity. Cultivation in
non-avian cell lines may be an effective alternative, and an
inactivated H5N1 vaccine is undergoing a Phase I evalua-
tion in 450 adults in Baltimore, Los Angeles, and
Rochester, NY, designed to evaluate safety and immuno-
genicity.

Epidemiological models developed by the CDC suggest
that a new pandemic is likely to result in 2-7.4 million deaths
globally. The WHO has stated that the following could be
expected when the next human influenza pandemic occurs.
• Given the high level of global traffic, the pandemic

virus may spread rapidly, leaving little or no time to
prepare.

• Vaccines, antiviral agents, and antibiotics to treat sec-
ondary infections will be in short supply and will be
unequally distributed. It will take several months
before any vaccine becomes available.

• Medical facilities will be overwhelmed.
• Widespread illness may result in sudden and poten-

tially significant shortages of personnel to provide
essential community services.

• The effect of influenza on individual communities will
be relatively prolonged when compared to other natural
disasters, as it is expected that outbreaks will reoccur.

The CDC5 suggests that testing of hospitalized patients for
influenza A (H5N1) infection is indicated when both of the
following exist: 1) radiographically confirmed pneumonia,
acute respiratory distress syndrome (ARDS), or other severe
respiratory illness for which an alternative diagnosis has not
been established, and 2) a history of travel within 10 days of
symptom onset to a country with documented H5N1 avian
influenza infections in poultry or humans (CDC. 2004). Test-
ing for influenza A (H5N1) should also be considered on a
case-by-case basis in consultation with state and local health
departments for hospitalized or ambulatory patients with all
of the following: 1) documented temperature of
> 100.4°F (> 38°C); 2) cough, sore throat, or shortness of
breath; and 3) history of contact with poultry or domestic
birds (eg, visited a poultry farm, a household raising poultry,
or a bird market) or a known or suspected patient with
influenza A (H5N1) in an H5N1-affected country within 10
days of symptom onset. While these guidelines stress the
evaluation of febrile patients with respiratory symptoms,
documented fatal H5N1 infection has occurred in the
absence of the latter, with the clinical syndrome being that of
encephalitis instead.6 Table 1 lists recommended infection
control measures for patients with possible H5N1 infection.

Sequencing and phenotypic testing have demonstrated
that the virus is resistant to the adamantines, amantadine,
and rimantadine, but susceptible to the neuraminidase
inhibitor, oseltamivir.
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Table 1

Interim Recommendations for Infection Control in
HealthCare Facilities Caring for Patients with
Known or Suspected Avian Influenza

Patients with a history of travel within 10 days to a country with avian

influenza activity and are hospitalized with a severe febrile respiratory

illness, or are otherwise under evaluation for avian influenza,  should be

managed using isolation precautions identical to those recommended for

patients with known  Severe Acute Respiratory Syndrome (SARS).

These include:

• Standard Precautions

• Contact Precautions

• Use gloves and gown for all patient contact

• Use dedicated equipment such as stethoscopes, disposable blood 

pressure cuffs, disposable thermometers, etc.

• Eye protection (ie, goggles or face shields)

• Wear when within 3 feet of the patient

• Pay careful attention to hand hygiene before and after all patient 

contact or contact with items potentially contaminated with 

respiratory secretions

Source: www.cdc.gov/flu/avian/professional/infect-control.htm



Infection and Anemia
By Jeffery M. Krakower

Synopsis: Anemia is common in patients with infec-
tious diseases.

Source: Weiss G, et al. Anemia of Chronic Disease. N Engl J
Med. 2005;352:1011-1023.

Anemia of chronic disease (acd) is a common
disorder occurring in patients with acute and chronic

inflammatory conditions. ACD is associated with infec-
tious diseases, as well as with malignancies and autoim-
mune disorders. The pathophysiology of ACD involves
abnormalities in iron homeostasis, impaired erythro-
poiesis, and blunted responses to erythropoietin, brought
about by mediators of inflammation such as TNF-alpha,
interferon-gamma, and interleukins.

ACD is marked by disturbances in iron metabolism.  Iron is
diverted from the circulation to reticuloendothelial storage
sites. Like iron deficiency,ACD restricts the availability of iron
for erythropoiesis. In iron deficiency anemia, total body iron
stores are depleted, while in ACD, total body iron stores are
adequate, although not readily available for red cell production.

Since both iron deficiency anemia and ACD are marked by
low serum iron and low transferrin saturation, ACD is often
mistaken for iron deficiency anemia, leading to an unreward-
ing search for occult bleeding. A careful clinical history and
thorough laboratory evaluation of iron homeostasis usually
leads to the correct diagnosis. Uncomplicated iron deficiency
anemia is characterized by a microcytic, hypochromic ane-
mia, low serum iron, high iron binding capacity, low serum
ferritin, and high soluble transferrin receptor assay, reflecting
total body iron deficit. In contrast, uncomplicated ACD is
characterized by normocytic, normochromic anemia, low
serum iron, normal iron binding capacity, normal or high fer-
ritin, and a normal soluble transferrin receptor assay.

Since ACD occurs in the setting of an acute or chronic
infectious, inflammatory, or malignant disease, it is usually
only 1 aspect of a multifactorial anemia. As examples,
patients with ACD secondary to inflammatory bowel dis-
ease or gastrointestinal malignancies often have superim-
posed iron deficiency anemia. Patients with autoimmune
diseases, such as SLE, may have concomitant renal disease
and anemia due to relative erythropoietin deficit. Patients
with endocarditis may have low grade hemolysis due to DIC
or microangiopathic hemolysis from valve dysfunction. In
the presence of complicating causes of anemia, the peripher-
al smear and iron studies become more difficult to interpret,
but may offer important clues to other causes of anemia.

ACD is generally mild to moderate in severity, with
hemoglobin levels of 8.0 gm% to 9.5 gm%. Examination
of the peripheral blood smear is often overlooked, but may
provide valuable insight into the cause of the chronic
inflammatory process, as well as complicating causes of
anemia. The peripheral smear, for example, may reveal
evidence of an underlying hemoglobinopathy, microangio-
pathic hemolytic anemia, or a primary bone marrow disor-
der such as myelodysplasia.

The reticulocyte count is depressed in ACD and hapto-
globin normal in the absence of concomitant diseases
associated with hemolysis or ineffective erythropoiesis.
The presence of even a modestly elevated creatinine, espe-
cially in an elderly or cachetic patient, raises the possibility
of relative erythropoietin deficiency. A creatinine clear-
ance and erythropoietin level will provide additional infor-
mation, although the erythropoietin level should not be
expected to be elevated with a hemoglobin of > 10.0 gm%.
The erythropoietin level may also provide insight into
whether the pharmacologic use of epoetin is likely to be of
benefit in treating ACD.

The treatment of ACD requires that the clinician identify
the underlying inflammatory disorder, since the primary
treatment of ACD is elimination of the underlying infec-
tious, malignant, or autoimmune dysfunction. Whether the
anemia requires treatment, per se, depends on the severity
of the anemia, as well as the general health of the patient.

Iron supplementation is not indicated unless concomi-
tant iron deficiency has been demonstrated (eg absent bone
marrow iron stores, low serum ferritin, elevated soluble
transferrin receptor assay). Iron supplementation is gener-
ally ineffective in ACD. Further, excess iron levels may
have detrimental effects in some patients. Iron is an essen-
tial nutrient for some microorganisms. Sequestration of
iron in the reticuloendothelial system may be a defense
strategy inhibiting the growth of such microorganisms.
Blood transfusions are helpful when the anemia is severe
(< 8.0 gm %) or when co-existing cardiopulmonary dis-
ease exacerbates the effects of mild or moderate anemia.
Transfusions carry risks including iron overload, volume
overload, transmission of infectious disease, transfusion
reactions, and possible immune suppression, and should
not be used arbitrarily, absent clinical symptoms.

Erythropoietin may be beneficial in patients with severe
anemia and relatively low erythropoietin levels.  When
erythropoietin is employed, the target hemoglobin level is
generally 11.0 gm% to 12.0 gm%. An overly brisk rate of
increase in hemoglobin level and the development of iatro-
genic erythrocytosis should be avoided as both may have
detrimental effects on the patient. The development of
hypertension, thromboembolic events, and rarely pure red
cell aplasia has been reported with the use of erythropoi-
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etin. Erythropoietin also imposes a significant financial
burden, and should not be used excessively or indiscrimi-
nately. Erythropoietin supplementation should be stopped
after 8 weeks if there has been no response in the absence
of concomitant iron deficiency.

There remains a need for better treatments to enhance
erythropoiesis in the setting of chronic inflammatory dis-
ease. Potential areas of investigation include drugs that
induce endogenous erythropoietin production, hepcidin
antagonists to overcome the reticuloendothelial iron
retention which is characteristic of ACD, and hormones or
cytokines designed to stimulate erythropoiesis despite
ongoing inflammation.

Dr.  Krakower is a Hematologist in Private Practice in
Redwood City, CA, and is a Clinical Professor of Medicine
at Stanford University.

Marburg Virus Infection
By Stan Deresinski

In 1967, in marburg, a medieval university town
north of Frankfurt, Germany, several employees of a

Behringwerke AG, a manufacturer of vaccines, were
hospitalized at the University Medical Clinic with a
severe influenza-like illness.1

Each had had contact with African green monkeys
(vervets), a source of kidney cells for polio vaccine pro-
duction, which had recently been imported from Uganda.
More than a dozen additional patients were subsequently
admitted with similar symptoms, and a physician and a
nurse at the hospital also became ill. At the same time,
similar cases were being seen in Frankfurt and in Belgrade
in individuals who had also been exposed to monkeys
from Uganda. Many of the 31 total cases developed evi-
dence of hemorrhage, and 7 died.

Dr. Gustav Martini in Marburg collected samples from
some of the patients and, with his colleagues, visualized a
virus that had grown in tissue culture with a novel filament-
like appearance. This was the first sighting of a filovirus,
and it was named after the city in which it was discovered.

Before 2004, only 3 subsequent outbreaks of Marburg
virus infection were identified, with the only sizable event
occurring in 1998-2000 in Congo, when 123 of 149 cases
were fatal.2,3 However, an outbreak emerged in October,
2004, in northwestern Angola. That outbreak has contin-
ued and, as of April 7, 2005, has affected 205 individuals,
180 (88%) of whom have died. Among the fatalities, are
14 health care workers. Approximately three-fourths of
cases occurred in children less than 5 years of age. While
the epicenter is in Uige Province, 6 additional provinces

have been affected.
The panic in affected areas has led to attacks on mobile

surveillance teams who were forced to temporarily sus-
pend operations in 1 area on April 7th. Residents were
refusing to allow relatives to be taken to hospital, and it
appears their decision may have been correct. The New
York Times reported on April 9th that Médecins Sans Fron-
tières has requested that the Angolan government shutter
the regional hospital in Uige, as well as possibly 2 other
hospitals, because they believe it is the hospital that is
“feeding the infection.”

The only other known filovirus is ebola, which causes a
clinically indistinguishable disease. Marburg, like ebola, is a
zoonosis, but its natural reservoir remains undetermined,
although some evidence points to bats. Human-to-human
transmission probably results from contact with body fluids.

While Marburg virus infection is a fearsome disease, it
is important to put it into proper perspective. As is stated
on the web site of the US embassy in Luanda, “More peo-
ple die from malaria in 1 day in Angola than have died
from hemorrhagic fever in the 6 months since the first
Marburg case in occurred in Uige province”.4

References
1. Peters CJ, Olshaker MIn, Virus Hunter: Thirty Years

of Battling Hot Viruses Around the World. Anchor
Press. 1998;216-218.

2. www.cdc.gov/ncidod/dvrd/spb/mnpages/dispages/
filoviruses.htm - top

3. www.who.int/csr/don/2005_04_08a/en/
4. /usembassy.state.gov/angola/wwwhfactsaboutmar-

burg.html

Lush Desert in Arizona—
A Sign of Trouble Ahead?
By Stan Deresinski

The exuberant rainfall in the southwestern
United States this year has led to the greening of the

deserts, highlighted by spectacular displays of wild-
flowers. But it may not be just the plant life that has
benefited. A number of human pathogens may find the
conditions just right.

Sin Nombre virus

El Nino reared its disruptive head in 1991-1992,
accounting for greatly increased amounts of precipitation in
the Southwest. This led to increased growth of vegetation,
including pinyon pines that deposited their nuts in abun-
dance on the ground, providing a large and readily available
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supply of food to the local rodent population that “went
forth and multiplied”. The resultant rodent population
explosion led to an increase in their direct and indirect con-
tact with humans, a number of whom became infected with
a previously unkown hantavirus, Sin Nombre, as the result
of contact with the deer mouse (Peromyscus maniculatus),
and developed the hantavirus pulmonary syndrome.1 An El
Nino event in 1997-1998 was followed in the subsequent
year by a 5-fold increase in human cases of hantavirus
infection in the same Four Corners region, where the bor-
ders of Arizona, Utah, New Mexico, and Colorado meet.
These observations suggest that there may be a resurgence
of hantavirus pulmonary syndrome in 2005.

Coccidioidomycosis

Coccidioides immitis mycelia residing in the dry soil of
the Lower Sonoran Life Zone require increased moisture
for growth. A subsequent period of dryness allows frag-
mentation of arthroconidia which can become airborne
when the soil is disturbed, as by wind. A very recent explo-
ration of the relationship of weather patterns to the inci-
dence of coccidioidomycosis in Pima County (Tucson),
Arizona concluded that “. . . precipitation during the nor-
mally arid foresummer [April through June], 1.5-2 years
prior to the season of exposure, is the dominant predictor of
the disease. . .”2 Thus, the current rains may lead to a signif-
icant increase the incidence of coccidioidomycosis in 2006.

West Nile virus

The activity of Culex mosquitoes, which are competent
vectors of WNV, is reported to be maximal when dry
weather follows heavy rains. Heavy rains followed by dry-
ing leaves areas of standing water that may provide an
ideal habitat for breeding of Culex mosquitoes, including
C. tarsalis, a highly competent vector of West Nile virus in
the western United States. Thus, the incidence of West
Nile virus infection in Arizona in 2005 may well surpass
the 391 cases recorded in 2004.3

Others

Culex mosquitoes, including C. tarsalis, are also vec-
tors of St. Louis encephalitis virus, as they are for West
Nile virus, suggesting that this arboviral infection may also
be encountered in 2005. Aedes aegypti, the vector of
dengue, is present in many cities and towns throughout
Arizona, and may also encounter favorable conditions this
year.4 Leptospirosis, a disease which may emerge after
flooding, is present in many animal species in Arizona, but
human cases have been rare in the past. The incidence of
plague in New Mexico is associated with increased winter-
spring rainfall, presumably because of favorable reproduc-
tive conditions for rodent or flea populations.5 Some tick

populations are reported to increase after heavy periods of
rainfall, raising the possibility of an increased incidence of
some infections, including tick-borne relapsing fever, and
Rocky Mountain spotted fever, although these may be
more likely to be acquired in non-desert areas. For
instance, tick-borne relapsing fever has been acquired at
the north rim of the Grand Canyon.6

Conclusion: The bottom line is, watch out for an
increased incidence of arthropod-borne diseases this
year and of coccidioidomycosis in 2006.
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CDC Releases New 
Recommendations for
Meningococcal Vaccine
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: The Advisory Committee on Immunization
Practices (ACIP) to the Centers for Disease Control
(CDC) earlier this year for the first time recommended
routine immunization of children 11-12 years of age.
Also, in January, Aventis Pasteur received FDA
approval to market a quadrivalent meningococcal poly-
saccharide diphtheria toxoid conjugate vaccine.

Source: Centers for Disease Control Advisory Committee on
Immunization Practices. February 10, 2005.
www.cdc.gov/nip/vaccine/meningitis/mcv4/mcv4_acip.htm

On february 10, 2005, the cdc’s advisory committee
on Immunization Practices recommended routine

meningococcal immunization of all children between ages
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11 and 12, with catch up immunization targeted to teens
entering high school and college freshmen living in dormi-
tories. On January 14, 2005, the FDA’s Center for Biolog-
ics Evaluation and Research (CBER) approved Aventis
Pasteur’s new meningococcal quadrivalent (Groups A, C,
Y, and W-135) polysaccharide diphtheria toxoid conjugate
vaccine (Menactra) for active immunization of adolescents
and adults 11-55 years of age. Controlled, comparative tri-
als of Menactra vs the gold standard quadrivalent polysac-
charide vaccine (Menomune) showed equivalent levels of
efficacy as assessed by seroconversion in adolescents 11-
18 years of age and in adults 18-55 years old.

■■ COMMENT BY DEAN WINSLOW, MD, FACP
Invasive disease due to Neisseria meningitidis remains a

major cause of morbidity and mortality in both the devel-
oped and the developing world. Despite effective bacterici-
dal antibiotics and modern supportive care given in our
ICUs, the mortality rate has remained about 10%.1-3 Case
fatality rates due to fulminant meningococcal sepsis,
approach 40%1, and about 10-20% of survivors are left
with serious sequelae.1 Five (serogroups A, B, C,Y, and W-
135) of the 13 serogroups of Neisseria meningitidis account
for the majority of cases of invasive disease/bacteremia.
Meningococcal disease is seen in patients of all ages, with
peaks  in children less than 1 year of age (mainly due to
Group B strains) and in early adolescence and early adult-
hood. From 1989 to 2002, cases due to serogroup Y have
increased from 2 to 29%, Serogroup B cases have
decreased from 46 to 24%, and serogroup C from 45 to
34% in the United States.4 While uncommon in the United
States, serogroup A is the predominant cause of epidemic
meningoccal disease in Africa and Asia.1 Serogroup W-135
was the cause of a recent outbreak of meningoccal disease
in Islamic pilgrims returning from the Hajj in Saudi Ara-
bia5, and is the likely serogroup responsible for an ongoing
epidemic in North Darfur, Sudan.6

Prior to the licensure of Menactra, several different
monovalent and quadrivalent meningococcal polysaccha-
ride vaccines had been available. These polysaccharide vac-
cines generally produced high rates of seroconversion in
older children and healthy adults, as demonstrated by devel-
opment of serum bactericidal antibody titers, and showed
clinical efficacy in the setting of outbreaks, generally against
serogroups A and C. Unfortunately, the humoral immune
response tends to be short-lived, and the immune response
in young children is generally suboptimal. Menactra con-
sists of polysaccharides extracted from N. meningitidis cells,
which are purified and then covalently linked to diphtheria
toxoid. In theory, as with immunization with Haemophilus
influenzae type B (HiB), where the polysaccharide is cova-
lently linked to a protein carrier such as a nontoxic diphthe-

ria toxin or tetanus toxoid, the immunogen is converted
from a T-cell independent to a T-cell dependent antigen.
This is felt to be the mechanism responsible for the greater
immunogenicity of HiB conjugate vs simple PRP polysac-
charide vaccine in young children.7

Aventis Pasteur conducted 2 randomized, controlled
clinical trials of Menactra vs the active control, Menomune.
These studies used as a surrogate marker for clinical effica-
cy, the percentage of patients by serogroup who achieved
antibody titers which rose by greater than or equal to 4-fold
from baseline by serum bactericidal assay using baby rabbit
complement (SBA-BR). In these 2 studies of patients 11-18
and 18-55 years of age,8 SBA titers to all 4 of the vaccine
serogroups were equivalent between the Menactra and
Menomune arms. In adolescents, adverse effects of red-
ness, swelling, induration, pain, headache, fatigue, malaise,
arthralgia, anorexia, chills, and fever were statistically more
common in the Menactra group. In adults, only swelling,
induration, pain, arthralgia, chills, and fever were more
common in the Menactra group.

From the data presented in the 2 clinical trials, it does
not appear that for the population studied in the 2 pharma-
sponsored clinical trials, that Menactra shows any advan-
tage in either efficacy or tolerability over the older polysac-
charide meningococcal vaccine. However, according to the
manufacturer of Menactra, preliminary data from ongoing
clinical trials suggest that individuals immunized with the
new conjugate vaccine, maintain bactericidal antibody
titers much longer than with the polysaccharide vaccine. In
addition, Aventis Pasteur filed a supplemental BLA with
CBER in February which demonstrates efficacy of Men-
actra in patients from 2-12 years of age, and improves on
the approximately 58% SBA seroconversion rate with
serogroup C and 72% rate with serogroup A in children
who were administered Menomune in earlier trials.9

Prior to the FDAs action in January and the CDCs rec-
ommendations in February, meningococcal vaccination had
been recommended for only select groups of individuals felt
to be at especially high risk for meningococcal disease,
including patients deficient in late complement components
or those with asplenia, laboratory workers who frequently
handled meningococci, travelers to endemic areas, and mili-
tary recruits. The previously available unconjugated quadri-
valent polysaccharide vaccine was officially labeled as indi-
cated in only these indications. The new CDC recommenda-
tions represent a significant departure from these earlier,
more limited populations targeted for immunization to pre-
vent invasive meningococcal disease. It is hoped and antici-
pated that by targeting preadolescents and adolescents,
much of the invasive disease occurring shortly after entering
high school or university may be eliminated. Meanwhile,
the poor immunogenic properties of serogroup B Neisseria
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meningitidis remain a barrier to eliminating this large cause
of endemic invasive meningococcal disease, especially in
children less than 2 years of age.10 While the licensure of
Menactra represents a small advance, clearly more research
needs to be done on meningococcal vaccines to further
reduce the scourge of this disease.
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TB, BCG, PPD, and Travelers
A B S T R A C T  & C O M M E N T A R Y

Synopsis: In low-risk populations, positive tuberculin
skin tests (TST) might be due to previously received
tuberculosis vaccine (Bacille Calmette-Guerin, BCG),
rather than to latent tuberculosis infection. In travelers
and other higher risk groups, however, positive tests
should suggest infection.

Source: Tissot F, et al. Influence of Bacille Calmette-Guerin
Vaccination on Size of Tuberculin Skin Test Reaction: To
What Size? Clin Infect Dis. 2005;40:211-217.

The interpretation of tuberculin skin tests (tst) is
challenging and controversial, especially in the face

of previously administered BCG vaccine. In Switzer-

land, a country where TB infection is not common but
where BCG had previously been routinely given, Zysset
and colleagues prospectively evaluated 2- step (second
test done 8-15 days after the first for possible booster
effect) TST results in 5117 hospital employees, in view
of potential risk factors for TB infection.

On initial testing, 40% had TST results greater than or
equal to 10 mm, and an additional 400 of the 2764, who
initially had negative results, were positive on the second-
step testing. Thus, a total of 48% had positive results. On
multivariate analysis, the influence of BCG vaccination on
TST results varied across age categories.  Vaccination was
the strongest predictor of a positive result up to age 40
years. The influence of BCG vaccination on TST results
was less significant when only results of 18 mm or greater
were considered. Having been subjected to 5 or more pre-
vious TSTs was also an independent risk factor for having
a positive result.  After careful, statistical analysis, Zysset
et al conclude that “except for persons who have never
been vaccinated, TST reactions of up to 18 mm in diame-
ter in persons less than 40 years old are more likely to be
the result of prior vaccination than of infection, and should
not systematically lead to preventive chemotherapy.” How
do we view such a statement?

■■ COMMENT BY PHILLIP R FISCHER, MD, DTM&H
BCG vaccine is effective in decreasing the risk of

extra-pulmonary TB, but seems less effective in altering
the risk of pulmonary disease.1 The vaccine is nearly
impossible to find in the United States, but immigrants
from other countries have often been vaccinated. In fact,
BCG vaccination is still routinely used in 161 countries.2

The interpretation of TST results is fraught with contro-
versy. Several studies, particularly those done in children
in areas of high TB prevalence, suggest that the influence
of BCG on TST results is significant, but that it wanes over
time.3,4,5 In the United States, the Centers for Disease Con-
trol and Prevention advise that previous BCG vaccination
history should not affect the interpretation of a TST result
in someone who is at risk of recent infection.6

With this in mind, the Swiss data summarized
above provide fuel for ongoing discussions. Positive
reactions measuring between 10 and 18 mm in
young adults seemed to be more likely due to BCG
vaccination than to latent infection. Zysset et al’s
recommendation to limit treatment for latent tuber-
culosis among these positive individuals seems
appropriately data-driven.

Nonetheless, American practitioners of travel med-
icine are seeing a patient population that is vastly dif-
ferent from the group studied in Switzerland. Many of
the Swiss subjects in the study had no history of trav-
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el to or from an area endemic for tuberculosis, or of
exposure to a patient with TB; their only risk factors
for positive TST were the BCG vaccination and previ-
ous TST. Travel medicine providers typically see
patients who have emigrated from TB-endemic areas
or who are traveling to and from areas wherein there
is significant risk for tuberculosis exposure. Thus,
travel medicine providers see individuals with clear-
cut risk factors for TB, and attribution of a positive
result to a past BCG vaccine would involve discount-
ing the very real possibility of actual TB exposure
and infection.

In the same issue of Clinical Infectious Diseases
in which the Swiss study appears, Dr. Laurie Miller
reviews infectious disease issues relevant to interna-
tional adoption.7 She points out that there is no reli-
able method to distinguish positive TST reactions
caused by BCG vaccination from those caused by
infection, and reminds readers that experts agree
prior vaccination should influence neither the inter-
pretation of these reactions nor the decision of
whether to treat the subject. The Swiss might reason-
ably discuss whether this is true for healthy young
adults with no other risk factors, but their data should
not change the application of current expert opinion
and practice for immigrant children and adults, for
international travelers, and for people potentially
exposed to someone with active TB. At least in these
populations, positive TST results should still prompt
further evaluation for active TB and, if no active dis-
ease is found, consideration of therapy for latent TB
infection, regardless of whether or not the individual
received BCG vaccination.   ■
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Efficacy of Oral 
Cholera Vaccine
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Orally administered cholera vaccines have
offered the promise of controlling cholera epidemics
during prior studies in Bangladesh.1,2 However, the
high prevalence of HIV co-infection in sub-Saharan
Africa has raised doubts about the level of protection an
oral cholera vaccine could generate in this setting.

Source: Lucas M, et al.Effectiveness of Mass Oral Cholera
Vaccination in Beira, Mozambique. N Engl J Med. 2005;
352:757-767.

This article evaluates a mass immunization
program with recombinant cholera-toxin B sub-

unit, killed whole cell (rBS-WC) cholera vaccine in
Beira, Mozambique, a city where seroprevalence of
HIV infection is 20-30%. Lucas and colleagues, 5 of
whom were associated with the Ministry of Health in
Mozambique, were able to mass immunize (2-dose
regimen) approximately 19,550 non-pregnant indi-
viduals over 2 years of age before the anticipated
cholera outbreak that coincides with every rainy sea-
son. Seroprevalence for HIV amongst pregnant
women in this area is known to be 20-30%. Each
dose of the rBS-WC vaccine (Dukoral, SBL Vac-
cines) consisted of recombinant cholera-toxin B sub-
unit and approximately 1 x 10” inactivated whole
cells of the classic and El Tor biotypes of Vibrio
cholerae 01, serotypes of Inaba and Ogawa. Surveil-
lance for cholera was then begun at the Cholera
Treatment Center in Beira, where all cases of acute
non-bloody diarrhea requiring medical care are
referred. The total population of Beira is 450,000. A
case-control study was conducted during the predict-
ed outbreak of El Tor, Ogawa, for this particular year,
by recruiting neighborhood controls of the same sex
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and age living next to the case subject’s house. To
estimate the level of vaccine protection, antecedent
rates of vaccination were compared between persons
with culture-confirmed cholera, severe enough to
seek treatment, and age and sex-matched neighbor-
hood controls without diarrhea. Receipt of 1 or more
doses of rBS-WC vaccine was associated with 78%
protection (95 % CI, 39-92%; P = .004). The vaccine
was equally effective in children younger than 5
years of age and in older persons.

■■ COMMENT BY MICHELE BARRY, MD
This is an ambitious landmark study of a cholera

vaccine that appears to be highly protective against
a severe form of disease necessitating medical treat-
ment in a highly impacted HIV area in sub-Saharan
Africa. Here, periodic flooding, difficult access to
safe water, and the common practice of open defe-
cation and drainage of municipal waste into water
supplies contribute to epidemic cholera. Although
this study did not include HIV testing, and vaccine
protection could not be directly evaluated in such a
population, the seroprevalence rate for HIV infec-
tion of 20-30% of pregnant women in this area indi-
cates that this vaccine likely offered significant pro-
tection for HIV-infected persons. In addition, the
safety of this oral vaccine in an HIV population can
be inferred. No clinically significant adverse reac-
tions to the vaccine were reported during the mass
immunization campaign. In prior trials in Sweden,
Brazil, and Kenya, the vaccine was not associated
with adverse reactions or progression of HIV dis-
ease, although a transient increase in HIV viremia
was observed in one study.3

Of interest to travel medicine practitioners, a par-
allel case-control study was performed of non-
choleraic diarrhea presenting for medical treatment.
There was no evidence that the vaccine conferred
any protection against non-choleraic diarrhea 3
months after oral cholera vaccination. This is an
intriguing finding given that rBS-WC has been
shown to provide cross-protection against heat-
labile toxin producing E. coli, albeit only for a few
months after vaccination.4 However, no cultures
were reported for ETEC, and all these cases were
severe enough to be referred for medical treatment.
Perhaps they simply do not reflect prevention of
mild disease.
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CME Questions

16. Which of the following is correct?
a. Avian influenza virus H5N1 can directly infect humans without

another mammalian intermediary.
b. The reported mortality rate in humans infected with H%N1 is

less than 20%.
c. The largest number of human cases of H5N1 infection have

been reported to occur in China.
d. Isolation is not indicated for patients with suspected H5N1

infection because human-to-human transmission is rare to non-
existent.

17. Which of the following is correct?
a. Marburg virus has been shown to normally be transmitted by

mosquitoes.
b. Marburg virus, like Ebola virus, is a filovirus.
c. Marburg virus infections are rarely fatal.
d. There has been no evidence of spread of Marburg virus infec-

tion to healthcare workers.

18. Which of the following is correct?
a. Coccidioides immitis dies rapidly in dry soil.
b. Culex mosquitoes are vectors of plague.
c. The primary animal reservoir of Sin Nombre virus, a cause of

hantavirus pulmonary syndrome, is the house rat.
d. Aedes aegyptii, the vector of dengue virus infection, is present

in Arizona.
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Daptomycin
Resistance During
Treatment for MRSA

Clin Infect Dis. 2005:40:1058-1060.

In vitro resistance to dapto-
mycin associated with clinical

failure during treatment for MRSA
infection has not been well docu-
mented. In vitro resistance to dapto-
mycin is uncommon, de novo-resist-
ant clinical isolates have not yet
been reported, and the incidence of
resistance, occurring during treat-
ment is believed to be very low. The
mechanism of resistance is not even
known.

Mangili and colleagues
describe a case of a critically ill
man who presented in January
2004, with high grade, sustained
MRSA bacteremia of unclear
source (possibly related to a verte-
bral osteomyelitis). He received a
10-day course of vancomycin 1 g
iv Q12h, but blood cultures
remained positive. At that time,
the organism remained sensitive to
vancomycin, linezolid, and dapto-
mycin. He was switched to dapto-
mycin (4 mg/kg iv), but despite 4
days of therapy, blood cultures
continued to be positive, and the
dose was increased to 6 mg/kg iv.
Despite a total of 27 days of treat-
ment with daptomycin, his blood
cultures remained positive—but
now showed resistance to dapto-
mycin with an MIC of 2 mcg/mL
(cut-off ≤ 1 mcg/mL). (The cut-
offs for intermediate and high-
level daptomycin resistance have
not been established because of a
lack of clinically-resistant iso-

lates.) Finally, blood cultures
became negative after 5 days of
linezolid, but progressive cytope-
nias complicated by gastrointesti-
nal bleeding necessitated further
changes in his therapy. Following
an additional 15 days of combined
vancomycin and gentamicin,
blood cultures remained negative,
~2 months after the patient initial-
ly presented for care. Unfortunate-
ly, other complicating medical
problems led to comfort care
measures.  

Subsequent time killing experi-
ments with multiple MRSA iso-
lates obtained from the patient
revealed that linezolid and van-
comycin were bacteriostatic at all
concentrations tested, and dapto-
mycin was bacteriostatic at con-
centrations of 1, 2, and 4 mcg/mL.
Only at concentrations of 8
mcg/mL was daptomycin bacteri-
ocidal.

Clinicians should be aware that
daptomycin resistance may occur
during treatment, and patients with
persistent bacterima on treatment
should have repeated susceptibility
testing. Treatment of more severe
MRSA infections probably war-
rants the use of higher-dose dapto-
mycin (6 mg/kg/day).

Bogus Testing for
Lyme Disease

MMWR. 2005;54(05):125.

Ayoung woman presented to
our office with probable ALS,

who in a desperate attempt to identi-
fy some other cause for her lower
extremity complaints, had tested
positive for lyme antibodies at an

undisclosed laboratory. Multiple
bands were positive for IgM and IgG
by their Western Blot. She was con-
vinced she had lyme, and had
already started doxycycline with the
hope it would cure her symptoms.
My experience with this laboratory
was poor, and repeat testing on 2
occasions through a more reliable
lab yielded negative test results.

This is not the first patient to
present to our office with ques-
tionable lyme blood test results,
as well as more questionable lyme
urine antigen tests. More than 70
serologic assays for diagnostic
testing of lyme have been
approved by the FDA for use in
the United States. These include
enzyme immunoassays (EIA) and
immunofluorescent assays (IFA),
both of which are used for initial
screening purposes. Positive spec-
imens should be further tested by
standard Western immunoblot
assay, the interpretation of which
should meet specific validated cri-
teria.

Any laboratory test results using
urine antigen tests, immunoblot
staining for cell wall deficient
forms of Borrelia burgdorferi, and
lymphocyte transformation studies
should be disregarded. PCR testing
should be reserved for specific
specimens, such as tissue or skin
biopsies, not blood or urine.

Splitting Your Pills:
Good or Bad Idea?

The Medical Letter. 2004;46:89-91.

Tablet splitting is a common
and often cost-saving practice

that may or may not be a good idea,
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depending on several factors. Stud-
ies suggest that the accuracy of
tablet splitting often misses the
mark, with widely varying pill con-
tent and weight. However, this may
not matter a great deal with certain
medications, especially those with
a wide margin of effectiveness and
safety, and those which are long-
acting (eg, levothyroxine). For
some tablets, it may be exactly
what the manufacturer intended,
and the scored tablets, which have
been approved by the FDA, have
often been tested with this in mind.  

The accuracy of tablet split-
ting was assessed in 3 larger
studies which examined 22 US-
manufactured scored and
unscored drugs. The resulting
half-tablets were considered
acceptable if they contained 85%
to 115% of the expected mean
weight. Even when the tablets
were split by a pharmacy techni-
cian, the results for the 3 trials
were acceptable for only 7 of 22
drugs (32%), 3 of 11 drugs
(27%), and 8 of 12 drugs (67%).
The use of a pill cutter gave half
tablets ranging from 69% to
130% of their expected weight,
whereas the use of a kitchen
knife resulted in half tablets
weighing 50% to 150% of their
expected weight.

Only some tablets that were
specifically designed to be split
fared better, such as paroxetine
and metoprolol—both are well
scored and easily split. Other
drugs, like sildenafil, split poorly
(it was difficult to locate the mid-
dle of the diamond shaped
tablet).

On the other hand, 2 clinical
studies designed to assess differ-
ence between patients random-
ized to receive split or whole
pills, the same intended dosage,
found no statistically significant
difference in the success of treat-

ing hypertension or hypercholes-
terolemia.

Some drugs should not be
split, including extended release
medications (eg, Cipro XR) or
combination medications, where
one of the active ingredients is
contained in amounts essential to
the effectiveness of the drug (eg,
amoxicillin-clavulanic acid).
Even for those drugs which may
not split precisely, most physi-
cians advise that tablets should
be split one at time with use, and
the 2 halves taken as consecutive
doses—ensuring the most accu-
rate dosing profile over a 2-day
period.

Foodborne Chagas
Disease in Brazil

ProMED-mail post, March 24 and
April 1, 2005; www.promedmail.org

In the middle of a hectic
day in the office 2 weeks ago, I

received one of those funny
phone calls, where somebody
thinks they’ve been exposed to
something bizarre. The story sel-
dom makes sense. A father was
calling because his teenage
daughter had been travelling in
Brazil, visiting friends, and had
drunk sugar cane-sweetened
juice. His was concerned she had
Chagas disease, and could she be
tested? He was frantic with
worry. Huh?

Sure enough, within 24 hours,
an alert crossed my desk about a
possible foodborne outbreak of
acute trypanosomiasis in Santa
Catarina, which is a favorite
tourist destination in South of
Brazil, where the young woman
had been traveling. The exact
mode of transmission was not yet
known, but the suspected source

was contaminated sugar cane
juice, which is a widely drunk
beverage in that part of the
world. Sales and distribution of
sugar cane juice had been halted.
At least 25 people were ill, 3 had
died, and it was feared that up to
50,000 individuals may have
been exposed to contaminated
sugar cane juice sometime in
February or March, including
foreign travelers. Initial recom-
mendations off the web suggest-
ed that asymptomatic persons
with exposure within 30 days
should be screened with IgM and
IgG serologies for T. cruzi, with
repeat serologic testing in 2-4
weeks. Screening was not needed
for persons who remained
asymptomatic more than 30 days
following possible exposure.

As of last week, at least 24
cases of acute Chagas have been
confirmed, with 6 deaths; 4 per-
sons with positive test results
were found to have chronic
infection. The outbreak appears
to have been traced to a single
kiosk along a highway between
Picarras and Italjai, where it is
suspected that a triatomid bug
somehow got crushed in the
juice. Another infected triatomid
bug was found at the site, along
with several infected animals liv-
ing in the area. More than 90% of
the cases have been traced to this
kiosk, although the investigation
is ongoing.

Foodborne-related trypanoso-
miasis has rarely been reported,
but this is the first outbreak to
occur on such a large scale. As a
result of this outbreak, the
National Sanitary Surveillance
Unit has announced that persons
who were traveling in Brazil
along this highway, who drank
sugar cane juice between Febru-
ary 1 and March 23, are prohibit-
ed from donating blood.   ■
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