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Amebic Encephalitis—
More Common Than You Might Think
A B S T R A C T  &  C O M M E N T A R Y

By Stan Deresinski, MD, FACP
Clinical Professor of Medicine, Stanford University; Associate Chief of Infectious
Diseases, Santa Clara Valley Medical Center
Dr. Deresinski serves on the speaker’s bureau for Merck, Pharmacia, GlaxoSmithKline, Pfizer, Bayer, and Wyeth,

and does research for Merck.

This article originally appeared in the June 2006 issue of Infectious Disease Alert. It was peer reviewed by Connie

Price, MD. Dr. Price is Assistant Professor at the University of Colorado School of Medicine. She reports no finan-

cial relationships relevant to this field of study.

Synopsis: Antibody testing successfully identified 7 patients whose encephalitis
was due to the free-living amoeba, Balamuthia mandrillaris, a pathogen that
should be suspected in individuals with soil contact, high CSF protein, and
mass-like or ring-enhancing brain lesions.

Source: Schuster FL, et al. Detection of Antibodies Against Free-Living Amoebae
Balamuthia mandrillaris and Acanthamoeba Species in a Population of Patients with
Encephalitis. Clin Infect Dis. 2006;42:1260-1265.

As part of the california encephalitis project (cep), more than 250
serum samples from selected patients were screened for antibodies to ame-

bic pathogens, particularly Balamuthia mandrillaris. Overall, the CEP has tested
samples for > 1800 cases submitted for extensive testing in attempts to deter-
mine the etiology of encephalitis in patients without severe immunocompromise.
Samples from individuals with a history of occupational contact with soil, or of
swimming or camping, as well as elevated CSF protein level and pleocytosis,
hydrocephalus, ring-enhancing lesions, or space-occupying lesions were selected
for indirect immunofluorescent antibody testing (IFA) against Balamuthia.

While no cases had elevated IFA to Acanthamoeba species or to Naegleria
fowleri, serum samples from 7 patients had IFA titers against B. mandrillaris of
> 1:64, and all 7 were subsequently proven to have Balamuthia encephalitis by
direct examination of brain tissue obtained at postmortem examination. The lat-
ter methods included hematoxylin-eosin staining, immunostaining, and poly-
merase chain reaction for detection of 16S rRNA. The median CSF protein con-
centration of 5 patients with Balamuthia infection was 1247 mg/dL, compared to
93 mg/dL (P < 0.001) in the seronegative group, while glucose levels 
(47 mg/dL vs 61 mg/dL) and WBC (106/mm3 vs 63/mm3) were not significantly
different. All 7 patients with proven balamuthiasis were of Hispanic ethnicity.

One patient with confirmed Acanthamoeba encephalitis was identified during
the course of the study, but that patient, receiving corticosteroid therapy for sys-
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temic lupus erythematosus, had what were considered to
be negative antibody titers to this organism.

■■ COMMENTARY
Despite enormous diagnostic efforts, the CEP reported

several years ago that the etiology of encephalitis
remained unknown in at least 62% of cases.1,2 This report
identifies a small, but significant number of cases that
proved to be due to the free-living amoeba, B. man-
drillaris. A number of additional patients with borderline
titers could not be elucidated because of lack of availabili-
ty of brain tissue for examination, either because no post-
mortem examination was performed or the patient sur-
vived and was lost to follow-up. Nonetheless, the number
of identified cases of encephalitis due to this pathogen
exceeded the number of cases of human rabies during a
similar time frame. Since the amoebic infection has
greater potential for successful therapy3,4 directed against
it than does rabies, B. encephalitis is, at least from one
viewpoint, a clinically more important disease.
Unfortunately, most cases of B. encephalitis are first diag-
nosed at post-mortem examination. In California, there
were 2 survivors3 among 12 human cases identified from
1990-2005. The demonstration that infection may be
identified by serum antibody testing provides hope that,
with improved clinician awareness, cases will be more
likely to be diagnosed antemortem in the future.

The onset of B. encephalitis is subacute, with months of
symptoms prior to diagnosis or death. In addition to the
progressive focal and non-focal central nervous system
symptoms and findings, CSF examination generally

reveals mild, predominantly lymphocytic pleocytosis, with
normal or low glucose concentration, and protein concen-
trations that commonly exceed 1000 mg/dL. A case of
amebic encephalitis due to Acanthamoeba has been diag-
nosed by visualization of the organism on cytological
examination of CSF.4 Space-occupying mass-like lesions
and multiple ring-enhancing lesions may be seen. As
pointed out by Schuster and colleagues, initial presumptive
diagnoses have included tuberculosis, neurocysticercosis,
viral encephalitis, bacterial brain abscess, tumor, and atypi-
cal disseminated encephalomyelitis. Balamuthia are free-
living amoebae that are present in soil, and individuals
such as construction and agricultural workers, among oth-
ers, should be considered at increased risk. 

At least 3 survivors have been identified. After identifi-
cation of the organism in skin and brain biopsy specimens
of a 64-year-old man, treatment involved 5-fluorocytosine,
fluconazole, pentamidine isethionate, sulfadiazine, and clar-
ithromycin, with subsequent improvement. There was
worsening after discontinuation of fluconazole, with
improvement once again after its reinitiation. The patient
was then chronically maintained on therapy with flucona-
zole and sulfadiazine. A similar initial regimen was associ-
ated with improvement in a 5-year-old patient with con-
firmed brain infection.3 A 72-year-old apparently immuno-
competent woman was successfully treated with pentami-
dine, sulfadiazine, fluconazole, and clarithromycin.5 ■
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Pandemic Influenza: 
The Rules Aren’t the Same 
as for Typical Flu Season
By Allison Mechem Weaver
This article originally appeared in the June 2006 issue of
Medical Ethics Advisor. Allison Mechem Weaver reports no
financial relationships relevant to this field of study.

The bush administration’s projections of the
potential impact of an avian flu pandemic expose the

enormity of the ethical issues that come with any plan for
rationing and distributing vaccine. 

Basing a worst-case scenario on what the United States
and the world learned during the 3 flu pandemics that
struck in the 20th century—most notably the Spanish
influenza pandemic of 1918 that felled as many as 50 mil-
lion people worldwide—the federal government’s pandem-
ic response strategy, released May 3, cautions that a flu pan-
demic would cause massive disruptions lasting for months.
Though the crisis would be nationwide, President Bush
said, cities and states would have to deal with the local
effects themselves, without guarantee of a federal rescue.

With current vaccine production capabilities using egg-
based media for developing new vaccines, 6 months after a
flu strain was identified, at full global production, perhaps
1 billion doses of vaccine would be available worldwide,
experts predict. So the question is not whether vaccine
would have to be rationed, but how.

“We have a responsibility to take this planning stage
very seriously,” says Kathy Kinlaw, MDiv, director of the
Atlanta-based Emory University Center for Ethics. Kinlaw
is a member of a panel of experts assembled to serve as an
external advisory board to the Centers for Disease Control
and Prevention (CDC) on the ethical issues related to
rationing and prioritizing flu vaccine in a normal epidemic
and in the event of a pandemic. 

“The more we can do now to describe the scope of pos-
sibility and enhance our resources and readiness, the less
we’ll have to rely on allocation,” Kinlaw says.

Most Americans have become familiar with flu vaccine
rationing in the past 3 years, but rationing during normal flu
seasons has as its primary objective protecting the most vul-
nerable—the sick, the elderly, and anyone in fragile
health—and health care and emergency services workers
who have direct patient contact or contact with many people.

“A pandemic is different from a shortfall in a regular flu
season, because the basis for prioritization for a vaccine
shortfall in a typical season is based squarely on minimiz-
ing serious complications,” she says. “If you move into
pandemic flu concerns, you want to keep those criteria for
vaccination for those at risk, but other factors come into
play. The nature of a pandemic means large volumes of
people are affected in a short period of time, in a short geo-
graphical area, and that brings another layer of complexity
to the allocation question.”

While protection of the most frail is still a priority dur-
ing a pandemic, distribution of limited vaccine and antivi-
rals where they will do the most good for the greatest num-
ber of people becomes the goal. 

Confronted by the looming threat of a pandemic,
America’s traditional commitment to the “equal moral
worth” of each person would shift, according to John D.
Arras, PhD, Porterfield professor of biomedical ethics and
professor of philosophy at the University of Virginia in
Charlottesville. “[That view] would predictably and justifi-
ably yield to a social value perspective narrowly focused on
survival and the minimization of social disruption.”

Arras, also a member of the CDC advisory committee
focusing on the ethical issues related to a pandemic, writes
on the ethics of allocating influenza vaccines in an article
in progress for the Yale Journal of Biology and Medicine.

A pandemic on the scale of the 1918 disaster would crip-
ple key social institutions, including schools, courts, prisons,
and government. Commerce and domestic travel would be
severely curtailed. In that situation, the traditional plan of
protecting the most vulnerable—the old, the very young,
and the very sick—would be weighed against plans that
would protect and preserve life for millions more people.

Arras says that a pandemic would force the considera-
tion of plans that give preference to public health and
safety and crisis response workers; protect transportation,
food production, utilities, and other key social functions—
including companies that produce and transport vaccine;
and even rationing by age, dropping elderly people down
on the priority scale in favor of those who have yet to live
long lives.

Notable is the fact that many of the goals to consider are
incompatible with each other.
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“When you look at quality of life vs quality of the bene-
fit, or protecting the most vulnerable vs getting the greatest
good for the greatest number of people affected, you have
competing values,” says Kinlaw. 

An example of how criteria shift is the reason health
care workers would be considered high priority in a regular
flu season or in a pandemic. During a regular shortfall,
health care workers are considered at risk because of their
patient contact. During a pandemic, they would be consid-
ered priority for vaccine allocation, because in a wide-
spread infection the need for strong health care providers
would be critical.

“The ethical reasoning shifts a bit in a pandemic,”
Kinlaw says. “It’s not just a risk of complications, but an
issue of keeping strength in our medical system.”

Discussion of allocation also has to address what or
who constitutes an essential service; public safety, vaccine
manufacturers, food processing, and primary government
all bear important responsibility in times of crisis.

“What it takes to keep a society running is a whole host
of people,” says Kinlaw. “You need food, waste removal—
there are lots of potential people we would have to look at
on this essential services list.”

Regardless of what allocation plan might be adopted in
anticipation of a pandemic, its ability to work will be doubt-
ful if there is not widespread ownership of it, Kinlaw stresses.

“When we’re talking about allocation, we need to talk
about building public goodwill and trust, because when we
get to the point of allocation, we need to have people with
us, and for them to understand how we go there,” she says. 

Kinlaw says there is a natural tendency for individuals
to ignore the looming threat of a pandemic, or to lapse into
denial that they will be affected. 

“It is easy for the public to not keep this issue in front
of them, and somewhere we have to move beyond that,
being careful not to be alarmist and simply building fear,”
she explains. “Somewhere in the middle is where we as
citizens and organizations can be persuaded to learn about
influenza and take reasonable precautions and see our-
selves as partners with local, state, and federal agencies.”

The federal pandemic response plan puts terrific empha-
sis on, and support behind, development of speedier, cell-
based vaccine development. In addition to improving and
streamlining the stockpiling and new production of vac-
cines and antivirals, the plan takes a cue from the handling
of Hurricane Katrina to urge states, local governments, and
businesses to do everything they can to prepare to continue
functioning despite widespread infections and without
guarantee of being rescued by the federal government.

Because 85% of systems that American society
depends on are privately owned and operated, including
medical services, financial institutions, and food and drug
producers, the federal plan pushes businesses to prepare
plans for keeping operations going.

Kinlaw says efforts to shorten the time it now takes
between recognition of a new viral strain and intervention
with a new vaccine “can change the picture” of a pandem-
ic, possibly avoiding some of the ethical dilemmas posed
by harsher allocation plans.

“If we can shorten that time, we would be shifting the
allocation need, because one of the problems [contributing
to a shortage] is that it takes so long to manufacture a vac-
cine after the virus strain is identified,” she says. 

Regardless, she admits, “we can come up with some
wonderful plans, but if we don’t have a system where peo-
ple can partner with and trust the system, the system will
break down.”

This is particularly important when considering groups
who already are marginalized in society, who already may
have misgivings about the equity of the health care system.

The federal pandemic response plan outlines interna-
tional efforts to monitor and contain influenza outbreaks,
but Arras says he wonders if individual nations can act
globally enough.

“Ordinarily, when people speak about the moral neces-
sity of global justice, they usually, but not always, assume
that giving sufficient aid and support to the distant needy
will only put a small dent in our national budgets,” he says.
“We can thus do good and do pretty darn well simultane-
ously. This is because the cause of global justice is largely
a matter of money rather than scarce commodities.”

A pandemic, he says, would pose a greater obstacle
because the necessary commodities would be scarce. As
for giving equal priority to frail elderly in a third-world
country and frail elderly in the United States, Arras says,
“it’s hard for me to imagine the America first ideology
being compromised on a matter of life and death.”

“No matter how blissful the state of international rela-
tions at the time, my hunch is that the strong wind of
nationalism will just blow away any countervailing claims
of global justice,” he suggests.

Says Kinlaw, “From an ethical standpoint, we need to
think globally not only because we need to see the trajectory
[of the spread], but also we need to look out and say,
‘Where can we be helpful?’”   ■

CME Objectives
The objectives of Travel Medicine Advisor are:
• To present the latest data regarding the diagnosis

and treatment of various travel-related diseases;
• To present new data concerning recommended pre-

cautions and prophylaxis for patients traveling to specif-
ic areas of the world; and

• To alert the readers to recent disease outbreaks and
epidemics.   ■
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Controlling healthcare costs is tricky business,
and sometimes the best intentions have
adverse outcomes, as pointed out in a new

study in the June 1 New England Journal of Medicine.
Financial caps on Medicare drug benefits were
reviewed in a large group of Medicare + Choice ben-
eficiaries in northern California (over 150,000 indi-
viduals) who had $1,000 annual drug benefit cap
compared to those who did not have a limit on their
drug benefits (41,904 individuals).  The cap on phar-
macy costs was effective at reducing pharmacy costs
by 31% (95% CI, 29 to 33%), but the capped group
had total healthcare costs that were only 1% lower
overall (95% CI, -4 to 6%). Those with capped bene-
fit were more likely to visit the emergency depart-
ment (RR, 1.09 [1.04 to 1.14) and were also more
likely to be hospitalized for non-elective admissions
(RR, 1.13 [1.05 to 1.21]).  The death rate was also
higher in the capped group (RR, 1.22), with a differ-
ence of 0.68 per hundred person-years [0 .30 to 1.07].
Patients on chronic medications for hypertension,
hyperlipidemia, or diabetes were more likely to be
nonadherent to drug therapy if they had a capped
benefit and, for each of those diagnoses, physiologic
outcomes were worse for subjects with capped drug
benefits, including systolic blood pressure over 140
mm Hg, serum LDL greater than 130, and a HbgA1c
over 8 (respective risk ratios 1.05 [1.00 to 1.09], 1.13
[1.03 to 1.25], 1.23 [1.03 to 1.46]).  

The authors conclude that a cap on drug benefits
was associated with lower drug consumption and
unfavorable clinical outcomes.  In patients with
chronic diseases, the benefit cap was associated with
nonadherence to drug therapy and poorer clinical
outcomes.  Overall, any savings realized by a drug
cap was offset by an increase in the rate of hospital

admissions and emergency department visits (N
Engl J Med. 2006;354:2349-2359). An accompanying
editorial states, "Effective strategies for reducing the
level and growth of spending will need to rely on
tools other than high-deductible plans and limits on
benefits" such as preventative care and dealing with
the obesity epidemic, as well as improved informa-
tion systems (N Engl J Med. 2006;354:2385-2386).

The STAR Trial (Tamoxifen and Raloxifene)
Results from the long awaited STAR trial (the

National Surgical Adjuvant Breast and Bowel project
Study of Tamoxifen and Raloxifene) have been pub-
lished as an early release article on the JAMA website.
This multicenter trial of nearly 20,000 women mean
age 58.5 years with an increased 5-year breast cancer
risk was designed to compare the incidence of inva-
sive breast cancer, uterine cancer, noninvasive breast
cancer, bone fractures, and thromboembolic events in
those treated with oral tamoxifen 20 mg per day or
raloxifene 60 mg per day over 5 years. Tamoxifen has
been used to treat early and advanced breast cancer
for more than 30 years, and has also been shown to
reduce the risk of invasive and non-invasive breast
cancer in women who were at increase risk.  
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The STAR was designed to see if the second-
generation selective estrogen receptor modula-
tor (SERM) raloxifene would also be effective in
this role.  Raloxifene is currently approved for
the prevention and treatment of post-
menopausal osteoporosis.  After 5 years, there
were 163 cases of invasive breast cancer in the
tamoxifen group and 168 in the raloxifene
group (incidence, 4.30/1000 vs 4.41/1000; RR,
1.02; 95% CI, 0.82 to 1.28).  Noninvasive breast
cancers were slightly more common in the
raloxifene group (1.52 vs 2.11 cases per 1000;
RR, 1.40; 95% CI, 0.98 to 2.00).  The rate of uter-
ine cancer was lower in the raloxifene group
(RR, 0.62; 95% CI, 0.35 to 1.08).  No differences
were found for other invasive cancers, ischemic
heart disease, stroke, or osteoporotic fractures.
Thromboembolic events were more common in
the tamoxifen group (RR, 0.70 nickel and 95%
CI, 0.54 to 0.91).  Cataracts and cataract surgery
were also less common in the raloxifene group.
The overall death rate and the causes of death
were the same in both groups. 

The authors conclude that raloxifene is as
effective as tamoxifen in reducing the risk of
invasive breast cancer, and has a lower risk of
thromboembolic events and cataracts but is asso-
ciated with a nonsignificant higher risk of nonin-
vasive breast cancer (JAMA early release, posted
online June 5, 2006 jama.ama-assn.org). This
study is important because although there was
no control group, tamoxifen is proven to reduce
breast cancer incidence and is approved for this
indication, but with a higher incidence of
endometrial cancer, thromboembolic events,
DVT, and stroke.  Previous studies have shown
that raloxifene reduces the risk of estrogen recep-
tor-positive invasive breast cancer by up to 66%
over 8 years of treatment compared to placebo
(MORE and CORE trials [JNCI 2004;96:1751-1761]).
Quality-of-life issues have been a concern with
SERMs, and was hoped that raloxifene would be
the better tolerated than tamoxifen.  

An accompanying article also published
online focused on patient reported symptoms
and quality of life issues in participants in the
STAR trial.   There was no significant differ-
ences between tamoxifen and raloxifene in
patient reported outcomes for physical health,
mental health, and depression, although the
tamoxifen group reported better sexual func-
tion (age-adjusted repeated measure odds
ratio 1.22%; 95% CI, 1.01 to 1.46).  Women in
the raloxifene group reported more muscu-

loskeletal problems (P = .002), dyspareunia 
(P < .001), and weight gain (P < .001).  Women
in the tamoxifen group reported greater sever-
ity of gynecological problems (P < .001), vaso-
motor symptoms (P < .001), leg cramps (P <
.001), and bladder control symptoms (P <
.001).  Overall, mean symptom severity was
low among women in both groups (JAMA.
early release, posted online June 5, 2006
jama.ama-assn.org). 

An accompanying editorial points out that
tamoxifen is rarely used as an agent for protec-
tion against breast cancer in women at risk,
and it had been hoped that raloxifene would
provide an alternative with equal efficacy for
breast cancer and less adverse effects.
Unfortunately, the STAR trial does not clearly
demonstrate this. Both drugs are effective at
preventing breast cancer but both carry
increased risk of endometrial cancer and
thromboembolic events. Raloxifene has an
advantage of being approved for reduction of
osteoporotic fractures, but whether this will
convince primary care physicians to prescribe
the drug for women at risk of breast cancer is
unknown (JAMA. early release, posted online
June 5, 2006 jama.ama-assn.org).

FDA Actions
Merck has received approval to market a

vaccine to prevent human papilloma virus
(HPV) infections. The vaccine received a prior-
ity review, and is seen as a major advance
because of the association between HPV and
cervical cancer.  The vaccine targets HPV types
16 and 18, which are responsible for 70% of cer-
vical cancers and types 6 and 11, which are the
most common cause of genital warts. HPV vac-
cine is given in 3 separate IM injections over 6
months and will cost $120 per dose, $360 for
the entire course.  It is approved for use in
females age 9 to 26.  Merck will market the
HPV vaccine as Gardisil.

Merck has also received approval to market its
live zoster vaccine for the prevention of herpes
zoster in individuals aged 60 and older. The vac-
cine, which is a live attenuated varicella-zoster
virus, is given as a single-dose subcutaneous
injection. The vaccine has been shown to signifi-
cantly decrease the rate of varicella-zoster (shin-
gles) in older adults and decrease the rate of
postherpetic neuralgia in those who developed
shingles despite the vaccine.  Merck will market
the live zoster vaccine as Zostavax.   ■
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