
Post-earthquake 
Public Health in Haiti

S P E C I A L  F E A T U R E

By Stan Deresinski, MD, FACP

Synopsis: At a depth of 13 km, and just 25 km from Port-Au-
Prince, Haiti, a fault system along the boundary separating the
North American and Caribbean plates abruptly experienced a
rapid acceleration of its usual super-slow motion lateral strike

slip faulting. On January 12, 2009, at 16:53 local time, the
result was the devastation of portions of the western third of

the island of Hispaniola by an earthquake of magnitude 7.0 on
the Richter scale. This was not the first earthquake to strike

Haiti — Port-Au-Prince was largely destroyed by one in 1770
— but it appears to be the strongest recorded. It has been esti-
mated that the number of deaths directly resulting from the

event exceeds 50,000, perhaps by many tens of thousands. The
injured must be dealt with and the population provided water

and food. The conditions created by the devastation, particular-
ly in a country that some considered a disaster before the

earthquake, will produce a colossal public health challenge.
WHO has posted a preliminary statement aimed at facilitating

the response to the challenges presented by this calamity.

Source: Public health risk assessment and interventions.
Earthquake: Haiti. January 2010 World Health Organization.

Communicable Diseases Working Group on Emergencies, WHO head-
quarters Communicable Diseases Surveillance and Response, Pan

American. Disclaimer: WHO reference number:
WHO/HSE/GAR/DCE/2010.1 

http://www.who.int/diseasecontrol_emergencies/publications/haiti_
earthquake_20100118.pdf

Haiti, with a 2007 population of 9.7 million, is the poorest
country in the Western Hemisphere, with 55% of households

earning less than one U.S. dollar a day. Before the earthquake, 45%
of the population lacked access to safe water and 83 lacked
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access to adequate sanitation. Most health care is
provided by traditional healers. Malnutrition is com-
monplace, and multiple infectious diseases, including
HIV and tuberculosis, are endemic. Vaccination rates are
inadequate (see Table 1).

Traumatic injuries, including crushes and burns,
are common after earthquakes. These obviously
necessitate the availability of surgical facilities and
intensive care — which will require evacuation to
medical facilities in other countries. These will also
result in infections, including gangrenous ones. The
limited vaccination coverage of the population makes
tetanus an important risk, as was seen in Aceh after its
tsunami. The injuries and infections, as well as the
lack of drinking water in a hot tropical climate, will
lead to many cases of acute renal failure, necessitating
dialysis. 

The lack of safe drinking water is not likely to be
solved by rain since, during the winter dry season,

there are only an average of three days with measura-
ble rainfall, yielding a total of 32 mm in the month of
January. Water that is available is often not safe, putting
the population at risk of water-borne diseases, such as
typhoid, hepatitis A, and hepatitis E. Leptospirosis is
endemic in Haiti but, fortunately, cholera is not. Polio
has been eliminated from Haiti. 

Resettlement of displaced individuals to camps
often results in crowding (although crowding in
urban Haiti existed already), with resultant transmis-
sion of a number of respiratory infections, including
measles, diphtheria, pertussis, and a variety of respira-
tory viral infections. Of note, is that pandemic
influenza A (H1N1) 2009 is currently circulating in
Haiti. Meningococcal disease also may spread under
these conditions. Of great concern in conditions of
crowding is tuberculosis, which, in 2007, had an
incidence of 147 cases per 100,000 population.
Approximately 4,000 patients were receiving treat-
ment for tuberculosis in Port-Au-Prince at the time of
the earthquake. Many with tuberculosis are coinfected
with HIV. 

Vector-borne diseases also may pose a risk, espe-
cially with the population abandoning their homes
for fear of aftershocks and living in the streets. West
Nile virus has been detected in Haiti. All four dengue
types are endemic in Haiti, where transmission main-
ly occurs during April through November. Malaria,
however, is transmitted year round throughout the
country. Only Plasmodium falciparum is present; it
has been considered to always be susceptible to
chloroquine, and failures of treatment with this drug
have not been reported. However, mutations in the
pfcrt gene associated with chloroquine resistance
were recently identified in some isolates obtained in
the Artibonite Valley.1 Lymphatic filariasis is com-
mon. Zoonoses of concern include leptospirosis and
rabies. A program of mass rabies vaccination of dogs
was in progress at the time of the earthquake.

WHO has enunciated a set of priority interventions
for immediate implementation (see Table 2).

An element to consider with regard to essential
emergent medical and surgical care is appropriate
triage. Contaminated or infected wounds or those
present for more than six hours should not be closed.
Patients with wounds should be given tetanus prophy-
laxis. Standard infection control precautions should be 
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Antigen Coverage
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maintained. Post-exposure prophylaxis should be
available for health care, rescue, and other workers.
Protection of the blood supply must be maintained.
Measures must be taken to prevent interruption of
treatment of patients with tuberculosis, HIV, and
chronic non-infectious diseases, such as diabetes mel-
litus. Provisions for mental health and psychosocial
support must be made available. 

Measles vaccination is an immediate priority for
children aged 6 months to 14 years living in crowded
or camp settings, regardless of previous vaccination
or disease history. Supplementation with vitamin A
should be administered to children six months
through 59 months of age. Mass tetanus vaccination is
not indicated. Hepatitis A vaccination can be consid-
ered, and typhoid vaccination may be useful for con-
trol of outbreaks. 

Large numbers of medical and other workers are
entering Haiti to provide relief services. Guidance re-
garding personal measures for individuals planning on
volunteering are addressed in this WHO document, but
a more extensive set of recommendations has been
posted by CDC.2

A medical correspondent on CNN warned of the dan-
ger of unburied corpses. As it has indicated before,
WHO states, “It is important to convey to all parties that
corpses do not represent a public health threat. When
death is due to the initial impact of the event and not
because of disease, dead bodies have not been associat-
ed with outbreaks. Standard infection control precau-
tions are recommended for those managing corpses.” ■

Reference
1. Londono BL, et al. Chloroquine-resistant haplotype

Plasmodium falciparum parasites, Haiti. Emerg
Infect Dis. 2009;15:735-740.

2. CDC. Guidance for Relief Workers and Others
Traveling to Haiti for Earthquake Response.
http://wwwnc.cdc.gov/travel/content/news-
announcements/relief-workers-haiti.aspx

Bronchoalveolar Lavage
Fluid Galactomannan for
Diagnosis of Pulmonary
Aspergillosis
A B S T R A C T  &  C O M M E N T A R Y  

By Dean L. Winslow, MD, FACP, FIDSA
Chief, Division of AIDS Medicine, Santa Clara Valley
Medical Center; Clinical Professor, Stanford University
School of Medicine
Dr. Winslow serves as a consultant for Siemens Diagnostics, and is on

the speaker’s bureau for GSK and Cubist.

Synopsis: A retrospective analysis of the Platelia
galactomannan (GM) assay was performed on bron-
choalveolar lavage (BAL) fluid on 99 evaluable high-
risk hematology patients, including 58 with proven or
probable invasive pulmonary aspergillosis (IPA).
Estimates of positive and negative predictive values of
a positive BAL GM results for proven and probable
IPA were 76% and 96%, respectively.

Source: Maertens J, et al. Bronchoalveolar lavage fluid
galactomannan for the diagnosis of invasive pulmonary
aspergillosis in patients with hematologic diseases. Clin
Infect Dis. 2009;49:1688-1693.

All patients with hematologic disorders from
a university teaching hospital in Belgium, who

had BAL tested for galactomannan (GM) from 2005-
2008, were reviewed. Only BAL samples obtained
before the start of systemic antifungal therapy were
used in the analysis. Two investigators, who were
blinded to the results of the BAL GM, reviewed the
medical records of the patients and classified them
using revised EORTC/MSG case definitions as having
proven, probable, possible, or no IA.

Using an EIA cutoff of 1.0 OD for proven IA vs. no
IA, a positive predictive value of 77% and negative pre-
dictive value of 98% were obtained. For proven + prob-
able IA vs. no IA, positive and negative predictive values
of 76% and 96% were seen, respectively. BAL from 29
of 58 proven or probable IA cases were culture positive
for Aspergillus species.

■■ COMMENTARY
Despite the retrospective design of this study and

the likelihood that pretest probability of IA was quite
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• Ensuring access to surgical, medical and emergency obstetric care

and proper case management, particularly trauma, wound, and burn

care

• Shelter and site planning

• Provision of sufficient and safe water and sanitation

• Priority immunizations, including for measles

• Communicable disease surveillance and response, including 

outbreak

Table 2

Immediate Priorities



high in the group of patients studied, the results
obtained have potential clinical significance. Early
diagnosis of invasive fungal infections in patients with
hematologic malignancies, and in patients following
both hematopoietic stem cell transplantation and solid
organ transplantation, remains problematic. The use of
imaging studies such as high resolution CT scan has
probably been the single most important advance in
this area, but even this modality is lacking in both sen-
sitivity and specificity. Serial serum GM assays in
high-risk patients have been shown to be helpful in
some, but not in all, studies. GM EIA, whether per-
formed on serum or BAL fluid, often has low sensitiv-
ity, and false-positive results are common, and can
result from airway colonization with Aspergillus in the
absence of clinical and radiographic findings (what I
would term a “true false positive”) and in the presence
of interfering substances such as piperacillin/tazobac-
tam (a “false false positive”). Most importantly, a nega-
tive serum or BAL GM does not exclude invasive fun-
gal infection due to non-Aspergillus organisms such as
Zygomycetes.

Another interesting article looked at the diagnostic
performance of the serum (1->3)-B-D-glucan (BG)
assay in patients at high risk for invasive fungal infec-
tion.1 Using a cutoff of 80 pg/mL, sensitivities of 0.64
and specificity of 0.84, respectively, were seen. This
assay has the advantage of being able to detect this
antigen, which is common to essentially all pathogen-
ic fungi (including Pneumocystis, where it has almost
100% sensitivity).

Clearly, newer diagnostic modalities, including
GM, BG, and fungal PCR assays, currently in develop-
ment, need to be studied in large, prospective clinical
trials in order for their appropriate use to be defined.
These studies should include looking at their sensitiv-
ities and specificities when run on both serum/plasma
and BAL fluid.   ■

References
1. Koo S, et al. Diagnostic performance of the (1->3)-B-D-

glucan assay for invasive fungal disease. Clin Infect
Dis. 2009;49:1650-1659.

Persistent Infection 
with West Nile Virus
A B S T R A C T  &  C O M M E N T A R Y  

By Dean L. Winslow, MD, FACP, FIDSA

Synopsis: West Nile Virus (WNV) RNA was demon-
strated by reverse transcriptase PCR (RT-PCR) in the
urine of five of 25 convalescent patients 1.6-6.7 years
following infection. Sequence analysis showed > 99%
homology to the WNV NY99 strain.

Source: Murray K, et al. Persistent infection with West
Nile virus years after initial infection. J Infect Dis. 2010;
201:2-4.

Alongitudinal study of hospitalized wnv
patients in Houston was initiated in 2002. A total of 112

patients remain in the cohort. Patients are assessed clin-
ically, and blood is drawn every six months. At one year
post-infection, approximately 60% of patients remain
symptomatic. Chronic symptoms appear to be associat-
ed with persistence of anti-WNV IgM antibody, elevated
plasma levels of interferon gamma-inducing protein
(possibly indicating persistent infection), and evidence
of suppression of type 2 T-helper pathway (possibly
indicating immunosilencing as a mechanism facilitating
viral persistence).

Fresh urine was collected from 25 patients between
573 and 2,452 days after onset of acute infection. First
round RT-PCR, followed by nested PCR, was performed
on these samples. Five samples yielded amplicons, of
which four were able to be sequenced. Sequence analysis
of these four amplicons revealed > 99% sequence homol-
ogy to the WNV NY99 strain. Four of the five PCR-pos-
itive patients reported chronic symptoms; all were elderly
men who had initially presented with encephalitis.

■■ COMMENTARY
West Nile virus, an epizootic flavivirus, first

appeared in the United States in 1999 and, over the next
few years, made its way across the entire continent, ini-
tially infecting birds (the natural reservoir for this virus)
and, transmitted by a mosquito vector, quickly infected
humans. The spectrum of clinical illness ranges from
minimally symptomatic infection, to West Nile fever, to
encephalitis. Particularly in elderly adults, the encephali-
tis was often associated with flaccid paralysis, a high
mortality rate, and a high frequency of neurologic
sequelae and nonspecific symptoms in survivors. A
hamster model of WNV infection demonstrated persist-
ent viral replication in the kidneys of experimentally
infected animals. This study suggests that similar ongo-
ing WNV replication occurs in at least some more
severely affected humans. Interestingly, in the larger
cohort, five patients developed chronic renal failure and
died during the follow-up period, raising the possibility
that WNV may be nephropathic in some patients. 
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This finding of ongoing WNV viral replication in
humans (if confirmed by other investigators) has signif-
icant implications for public health, since this suggests
that humans (as well as birds) could be an important
reservoir for transmission to mosquitoes. It also sug-
gests that humans (rather than mosquitoes hitch-hiking
in aircraft) may have been the route by which WNV first
arrived in North America in 1999.  ■

Prevention of 
Surgical-site Infections
A B S T R A C T  &  C O M M E N T A R Y  

By Dean L. Winslow, MD, FACP, FIDSA

Synopsis: In total, 6,771 patients underwent screen-
ing for Staphylococcus aureus nasal colonization
using real-time polymerase chain reaction (PCR). Of
those, 1,251 patients were positive, 917 were enrolled
in the trial, and 808 subsequently underwent a surgi-
cal procedure. The enrolled patients were treated with
nasal mupirocin ointment plus body chlorhexidine
baths (or placebo). Rates of S. aureus infection were
3.4% in the mupirocin-chlorhexidine group vs. 7.7% in
the placebo group.

Source: Bode LGM, et al. Preventing surgical-site infections
in nasal carriers of Staphylococcus aureus. N Engl J Med.
2010;362:9-17.

In this prospective, randomized, placebo-con-
trolled trial from the Netherlands, 6,771 patients were

screened on admission to the hospital for the presence of
Staphylococcus aureus nasal colonization using real-
time PCR. Of those, 1,251 patients were positive for S.
aureus and 917 were included in the intent-to-treat
analysis. A total of 808 underwent a surgical procedure.
Staph strains identified in this study were all methicillin-
and mupirocin-susceptible. Patients were randomized to
twice daily intranasal mupirocin (vs. placebo) plus daily
baths with chlorhexidine scrub (vs. placebo soap) for
five days beginning shortly after admission. The rate of
S. aureus infections was 3.4% in the mupirocin-
chlorhexidine group and 7.7% in the control group. The
beneficial effect of decolonization was most pronounced
for deep surgical-site infections (4 vs. 16). No difference
in overall mortality was seen between the groups; how-
ever, three patients who underwent cardiothoracic sur-
gery and developed Staph infections died. Hospital

length of stay was significantly shorter in the interven-
tion vs. control group (12.2 vs. 14 days). Molecular typ-
ing of isolates obtained from wound infections was per-
formed, and the results were compared to the pre-treat-
ment nasal isolates from the same cases to determine
whether the infection was of endogenous or exogenous
origin. Twelve endogenous infections were seen in the
decolonization group vs. 25 in the control group. Four
vs. six exogenous infections were seen in the decolo-
nization vs. control groups, respectively.

■■ COMMENTARY
This is an important study that demonstrates that

rapid screening using PCR can identify a population of
patients where relatively simple and benign interven-
tions can have a significant impact on a clinical out-
come. The use of both intranasal mupirocin plus
chlorhexidine scrubs was important for the simultane-
ous elimination of both nasal and extranasal carriage.
The study nicely demonstrates positive results in the
context of a carefully controlled experimental design.
However, it is likely that, in the real world, results might
not be as positive for several reasons.
These include the difficulty of performing five con-
secutive days of decolonization immediately prior to
surgery in all cases, particularly when surgery is
urgently performed. It is not known whether shorter
periods of decolonization would be as successful,
since only a small number of patients in this study
had surgery performed during the first five days of
hospitalization. The authors also mention that in
patients who had prolonged hospitalizations, repeat
decolonizations might be necessary. Another concern
is that the increasing prevalence of mupirocin resist-
ance in S. aureus, which has been shown to limit the
effectiveness of mupirocin decolonization, might
make this intervention less effective in the United
States. One last caveat is that this study looked at
short-term decolonization and its effect on reducing
surgical-site infections. Larger studies looking at
decolonization in targeted populations of surgical
patients which incorporate cost effectiveness analysis
would be of interest.

A much more common problem infectious disease
specialists see in the clinic is the patient referred
because of recurrent furuncles, usually due to MRSA. I
have been very disappointed over the years with the
efficacy of decolonization (using combinations of sys-
temic antibiotics such as rifampin ± trimethoprim/sul-
famethoxazole, antiseptic scrubs, and intranasal
mupirocin) in reducing the frequency of recurrences. I
suspect that this is due to fairly rapid recolonization
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with pathogenic Staphylococci following completion
of the decolonization regimen.

Another paper evaluated chlorhexidine-alcohol vs.
povidone-iodine for perioperative surgical-site anti-
sepsis.1 This prospective, randomized trial of 849
patients demonstrated that the rate of surgical-site
infection was significantly lower in the chlorhexi-
dine-alcohol group (9.5%) vs. povidone-iodine
(16.1%). This study represents important information
which can be immediately applied to improve clinical
practice.   ■

References
1. Darouiche RO, et al. Chlorhexidine-alcohol versus

povidone-iodine for surgical-site antisepsis. N Engl J
Med. 2010;362:18-26.

Updates on 
Adult Immunizations
S P E C I A L  F E A T U R E

By Stan Deresinski, MD, FACP

Source: Centers for Disease Control and Prevention.
Recommended adult immunization schedule -— 
United States, 2010. MMWR 2010;59(1).
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5901a
5.htm

The u.s. advisory committee on immunization
Practices (ACIP) has published its annual updated

recommendations for routine immunizations of adults.
The changes from the recommendations for 2009 are
not extensive, but they are important.

Human Papillomavirus (HPV)

In October 2009, the US FDA approved Cervarix, a
bivalent vaccine containing the oncogenic HPV types
16 and 18, for the prevention of cervical cancer and
precancerous lesions in females ages 10 years through
25 years. Gardasil, a quadrivalent vaccine containing
HPV types 6 and 8, which cause genital warts, in addi-
tion to types 16 and 18, has been available for several
years with approval for use in the same general age
group of females. Approval was also granted last
October for its use in the vaccination of boys and men
9 through 26 years of age for the prevention of genital
warts caused by HPV types 6 and 11, and ACIP has

now endorsed this use, it may be “administered” appro-
priately, cautioning that its efficacy is greatest when
administered before initiation of sexual activity.

Measles, Mumps

Adults born before 1957 continue to be considered
likely to be immune to measles and mumps as the result
of natural exposure, while those born during or after
that year should receive one or more doses of vaccine
with certain exceptions, which are clarified by ACIP in
this document. 

Measles
Those born during or after 1957 do not require

MMR if they have a medical contraindication (e.g., sig-
nificant immunocompromise), documentation of prior
vaccination, laboratory evidence of immunity, or docu-
mentation of measles diagnosed by a physician. In an
unchanged recommendation, ACIP states that a second
dose of MMR vaccine, administered four weeks after
the first dose, is recommended for adults who 1) have
been recently exposed to measles or are in an outbreak
setting; 2) have been vaccinated previously with killed
measles vaccine; 3) have been vaccinated with an
unknown type of measles vaccine during 1963-1967; 4)
are students in postsecondary educational institutions;
5) work in a healthcare facility; or 6) plan to travel
internationally.

Mumps
Similarly, adults born during or after 1957 should

receive one dose of MMR vaccine unless they have 1)
a medical contraindication; 2) documentation of vac-
cination with 1 or more doses of MMR vaccine; 3)
laboratory evidence of immunity; or 4) documenta-
tion of physician-diagnosed mumps. Also in an
unchanged recommendation, a second dose of MMR
vaccine, administered 4 weeks after the first dose, is
recommended for adults who 1) live in a community
experiencing a mumps outbreak and are in an affect-
ed age group; 2) are students in postsecondary educa-
tional institutions; 3) work in a health-care facility; or
4) plan to travel internationally.

Hepatitis A Virus

ACIP has added a recommendation that unvaccinat-
ed persons who anticipate close contact with an inter-
national adoptee should consider vaccination against
hepatitis A virus infection.
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Meningococcus

Menomune, a polysaccharide meningococcal vac-
cine was licensed in 1978, while Menactra, a conju-
gate vaccine was approved in 2005. Each is quadriva-
lent, providing protection against meningoccal sub-
types A, C, Y, and W-135. Menactra, although expect-
ed to provide longer-lasting protection than
Menomune, received approval only for individuals 2
through 55 years of age, while the latter is approved
for those two years of age and older, without an upper
limit. Adhering to these formal strictures, ACIP now
states that Menactra is preferred for adults with indi-
cations for vaccination who are aged > 55 years, while
Menomune is preferred for adults aged > 56 years.
Revaccination with Menactra after five years is rec-
ommended for adults previously vaccinated with
Menactra or Menomune who remain at increased risk
for infection (e.g., adults with anatomic or functional
asplenia). Persons whose only risk factor is living in
on-campus housing are not recommended to receive
an additional dose.

Haemophilus influenzae Type B

Conjugate Haemophilus influenzae type B (Hib) vac-
cine is effective in and approved for the prevention of
related infection in children 6 weeks through 5 years of
age. Only a small minority of Haemophilus infections
in adults are due to type B, and the vaccine is specific to
this type. Nonetheless, the vaccine is immunogenic in
adults, and its use has been suggested in specific popu-
lations thought to be at increased risk, such as those
with sickle cell disease leukemia, or HIV infection and
those who are asplenic. ACIP does not specifically rec-
ommend the use of the vaccine in such individuals but
now states that “Administering one dose of Hib vaccine
to these high-risk persons who have not previously
received Hib vaccine is not contraindicated.” ■

Rapid Diagnostic Tests 
vs. Blood Smears for 
the Diagnosis of Malaria 
in the United States
A B S T R A C T  &  C O M M E N T A R Y

By Brian G. Blackburn, MD 
and Michele Barry, MD, FACP

Dr. Blackburn is a Clinical Assistant Professor in the
Division of Infectious Diseases and Geographic Medicine at
Stanford University School of Medicine. Dr. Barry is the
Senior Associate Dean of Global Health at Stanford
University School of Medicine.
The authors report no financial relationships relevant to this field of study.

This article originally appeared in the December 2009 issue of Travel Medicine
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(Infectious Disease and Clinical Microbiology), Yale University School of

Medicine, and Dr. Scully is Director, Travel and Tropical Medicine Center,
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Synopsis: Malaria rapid diagnostic tests (RDTs) 
performed very well compared to blood smears for the
diagnosis of malaria in returned U.S. travelers. Using
PCR as the gold standard, RDTs were 97% sensitive for
diagnosing malaria, which was significantly more sen-
sitive than smears. RDTs were 100% sensitive in detect-
ing P. falciparum cases.

Source: Stauffer WM, et al. Diagnostic performance of rapid
diagnostic tests versus blood smears for malaria in US clinical
practice. Clin Infect Dis 2009;49:908-13.

Malaria is one of the most important diagnos-
tic considerations in febrile returned travelers and

can be fatal if not appropriately diagnosed and treated.
Although blood smears traditionally have been regard-
ed as the gold standard for the diagnosis of malaria, lim-
itations have included the need for experienced labora-
tory personnel to properly perform and read the smears.
Recently, polymerase chain reaction (PCR) has evolved
as a diagnostic tool that may be more sensitive than
blood smears, but PCR is neither widely nor rapidly
available for point-of-care diagnosis.1

During the past several years, antigen-based rapid
diagnostic tests (RDTs) have gained popularity for the
diagnosis of malaria, often in field settings where they are
particularly useful in obviating the technical require-
ments of blood smears. In 2007, the Food and Drug
Administration approved the first RDT for use in the
United States, the Binax Now Malaria Test. This
immunochromatographic test detects two antigens: histi-
dine-rich protein 2 (HRP-2), which is present only in
Plasmodium falciparum; and Plasmodium aldolase, pres-
ent in all Plasmodium spp. It, therefore, has the ability to
differentiate falciparum malaria from other forms of
malaria. In field studies, the test has been most sensitive
in detecting P. falciparum and less sensitive for detecting
the other malaria species.2-4 The test yields an easily read-
able result (similar to a pregnancy test) in 15 minutes.
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Although relatively well studied in the field, little data
exist regarding this test in a U.S. diagnostic setting.5-7

The investigators, therefore, undertook a study of the per-
formance of this RDT in the United States. In the study, they
included all thick and thin blood smears from three
hospitals in Minnesota (March 2003 to February 2006)
that were done to evaluate for the presence of malaria;
blood samples from these patients also were subjected
to the malaria RDT. All positive and discrepant results
subsequently were evaluated by malaria PCR, with the
latter regarded as the gold standard. The patients were
ill returning travelers, most of whom had been visiting
friends or relatives. 

Among the 95 (11%) PCR-confirmed cases of malar-
ia, out of 852 smears performed, the RDTs were more
sensitive than smears for detecting malaria (97% vs.
85%; p = .003), and for detecting the 74 cases of P. falci-
parum malaria (100% vs. 88%; p = .003). The negative
predictive values of the RDTs were 98% and 100% for all
cases of malaria and P. falciparum cases, respectively.
Parasitemia ranged from < 0.1% to 18%, although
more detailed parasitemia data were not presented.
The RDT did result in eight (1%) false positives out
of the 852 samples tested (all negative by PCR);
seven of these eight had been treated recently with
antimalarials.

■■ COMMENTARY
These data demonstrate that in this setting, the sensi-

tivity and negative predictive value of the Binax Now
Malaria Test is at least as good as, and possibly better
than, blood smears. Although current recommendations
indicate that these tests should be used as an adjunct to
smears and not as replacements for them, such impres-
sive data have the potential to change clinical practice.
Clearly, life-threatening falciparum malaria will be
lower on the differential diagnosis if a patient’s malaria
RDT is negative; this finding has the potential to influ-
ence clinical decision-making regarding additional
workup, admission, and empiric treatment of such
patients. The rapid availability of the results and easy
use by personnel without advanced training are attrac-
tive qualities, especially in a non-endemic country like
the United States, where most centers are not experi-
enced in diagnosing or treating malaria.

Several limitations do apply to these data. This popula-
tion was mostly non-immune, which most likely means
parasitemia was generally higher than in previous field--
based trials of this RDT in endemic areas.2-4 This likely
explains, at least in part, the increased sensitivity seen
in this study, as the RDT is less sensitive for patients
with lower parasitemia. Whether the results would be
applicable to other patient populations, therefore, is not

clear. Unfortunately, only minimal parasitemia data are
presented by the authors. Another important limitation
is that only a single smear was analyzed for each
patient. It is common practice for at least three smears
to be examined per patient when malaria is being con-
sidered if the initial smears are negative. This possibly
would have increased the sensitivity of smears and per-
haps even lowered the sensitivity of RDTs if some
patients who might have been discovered to have low-
level parasitemia by smear were RDT negative.
Importantly, smear negative/RDT negative cases were not
confirmed to be true negatives by PCR and, thus, low-level
malaria infections could have been missed. It is in this
group that RDTs perform most poorly, and where better
data are needed. It is also important to note that RDTs are
less sensitive for non-falciparum malaria. Although the
negative predictive value was high in this study for these
cases, RDT results should be confirmed by smears or
PCRs whenever possible. Lastly, RDTs can remain pos-
itive for weeks after clinical malaria resolves, leading to
the possibility of false positives, especially after anti-
malarial treatment, as demonstrated in this study.

These limitations aside, the data are encouraging and
show that this malaria RDT may have an important role
in the evaluation of febrile returned travelers in devel-
oped countries. A caveat: Travelers in the field have been
shown to incorrectly use the RDTs, and self-use should
be recommended only after appropriate instruction and
training.8 ■
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Preventing 
Malaria by Vaccination
A B S T R A C T  &  C O M M E N T A R Y
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Synopsis: New formulations of malaria vaccines show
increasing efficacy in protecting both children in
malaria-endemic areas and malaria-naïve adults
without previous malaria exposure.

Source: Sacarlal J, et al. Long-term safety and efficacy of
the RTS,S/AS02A malaria vaccine in Mozambican children.
J Infect Dis 2009;200:329-336.

NEARLY HALF OF THE WORLD’S POPULATION LIVE IN

malaria-endemic geographic regions, and more than
one million African children die of malaria each year.
Vaccine development continues. The RTS,S vaccine
includes a recombinant antigen that targets the pre-ery-
throcytic stage of P. falciparum. It is frequently coupled
with the AS02A adjuvant system.

In previous studies, the RTS,S/AS02A vaccine has
been shown to be protective against malaria in laboratory
settings involving malaria-naïve adults. It also confers
some protection against natural infection in semi-immune
adults. The vaccine is safe in pre-school and school-aged
children and prevents approximately 45% of malaria
infection and 29% of clinical malaria over six months in
children aged 1-4 years. At 21 months of follow-up after
the initial vaccination, protection against clinical
malaria was 35%. A subsequent study showed 66%

protection against new malaria infection in African
infants.

To build on that foundation, the currently reported
study evaluated RTS,S/AS02A-vaccinated and control
pre-school-aged children 45 months after initial vaccina-
tion in rural Mozambique. More than 2000 children were
included in the study. Vaccine was given monthly for a
total of three doses. More than 96% of vaccinated chil-
dren were seropositive for circumsporozoite protein anti-
bodies 45 months after vaccination. Vaccine efficacy was
31% in preventing a first episode of malaria and 38% in
preventing severe malaria. These results provide opti-
mism for sustained protective value of these vaccines
and dispel some concern that childhood vaccination
will lead to subsequently increased risks of natural
infection in repeatedly exposed children.

■■ COMMENTARY
While still far from completely effective, use of cur-

rently tested malaria vaccines presumably could lead to
the sparing of hundreds of thousands of lives each year
in Africa. Recent data also show short-term effective-
ness of a similar RTS,S vaccine when administered with
routine childhood vaccines at 10, 14, and 18 weeks of
age.1

Practitioners of travel medicine also are interested in
protecting adults with short-term malaria exposures. In
a comparison study of malaria-naïve adults,
RTS,S/AS02A was compared with a vaccine incorpo-
rating a related liposome-based adjuvant, AS01B.
Recipients of three vaccine doses over two months
were challenged with malaria 2-3 weeks and five
months after vaccination. RTS,S/AS01B protected
50% of recipients, while RST,S/AS02A protected
32%. Protection persisted through the five month re-
challenge.2

Thus, advancing vaccine science is reaching the abil-
ity to protect up to half of vaccine recipients against
malaria by using component vaccines. What would be
the efficacy of using whole-organism vaccines?

Decades ago, it was found that malarial immunity
could be achieved by allowing mosquitoes to inoculate
subjects with irradiated sporozoites. Nonetheless, a
heavy bite burden (1000 or more infected bites) was
required to achieve this immunity.3 Fifteen healthy vol-
unteers were exposed to biting mosquitoes monthly for
three months while receiving prophylactic chloroquine.
Ten volunteers were bitten by P. falciparum-infected
mosquitoes, and five control subjects were exposed only
to malaria-free mosquitoes. A month following subse-
quent discontinuation of chloroquine prophylaxis (two
months after the last mosquito exposure), subjects were
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exposed to infected mosquitoes. None of the 10 subjects
“vaccinated” by live parasites developed malaria, and
all of the “unvaccinated” subjects developed malaria.
This study suggests that human protection against
malaria might potentially be achieved by prophylaxis-
protected exposure to whole parasite vaccines.3

While waiting for further development of whole para-
site and/or component vaccines, what else is new in the
developing science of malaria protection? Bednets are
known to be very effective in decreasing the burden of
malaria in endemic regions, and a new study points at fac-
tors that are relevant to keeping local populations motivat-
ed to actually use the bednets.4 In addition, intermittent
preventive therapy (IPT) of malaria in populations residing
in endemic areas has been effective in decreasing the bur-
den of malaria during pregnancy (IPTp) and infancy
(IPTi). A new study suggests that artemisinin-based inter-
mittent treatment also is effective in school-aged children.5

Ongoing studies in at-risk populations, such as
children in developing countries and malaria-naïve
adults, provide optimism that good protection might
someday be available through some type of compo-
nent vaccine or, perhaps, through a whole-sporozoite
inoculation. How will we manage to assure that vac-
cines become available not only to travelers but to the
masses of at-risk people around the world? As CC
Campbell says, “millions of African children await
the answer.”6 ■
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CME Questions
22. Which of the following is not endemic in Haiti?

a. Sleeping sickness
b. HIV 
c. Tuberculosis
d. Malaria

23. Which of the following was associated with a reduced inci-
dence of S. aureus infections in surgical patients with nasal
colonization by the organism the study by Bode et al?
a. Triclosan baths alone.
b. Chlorhexidine baths alone.
c. Mupirocin nasal ointment alone.
d. Chlorhexidine baths plus mupirocin nasal ointment.

24. Which of the following is correct?
a. No commercially available human papilloma virus vaccine

prevents genital warts in males.
b. Repeat administration of meningococcal vaccine is univers-

ally contraindicated.
c. Haemophilus B conjugate vaccine should never be admin-

istered to adults.
d. A one-time booster dose of meningococcal conjugate

vaccine is recommended after five years in those with
continuing risk.

CME Objectives
Upon completion of this educational activity, partici-

pants should be able to:
• discuss the diagnosis and treatment of infectious

diseases;
• explain current data regarding the use of new antibi-

otics for commonly diagnosed diseases and new uses for
traditional drugs;

• discuss the latest information regarding risks, bene-
fits and cost-effectiveness of new and traditional diag-
nostic tests; and

• discuss new information regarding how infectious
diseases are transmitted and how such information can
lead to the development of new therapies.  ■
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Anthrax-laced Heroin

Source: A ProMED-mail post, January 6,
2010, www.promedmail.org

Eleven heroin users in north--
ern England and Scotland, as well

as a possible twelfth, have been diag-
nosed with anthrax infection; five
have died. Although details of the
investigation are not yet forthcom-
ing, the outbreak, thus far, points to
contaminated heroin — or contami-
nation of an agent used to cut heroin.
Most of the heroin entering the
United Kingdom originates in
Afghanistan, where anthrax is
endemic. If this is the case, then con-
tamination of the original product
with anthrax spores could result in a
much wider outbreak. On the other
hand, one of the more common
agents used to cut heroin nowadays
is bone meal. Since anthrax has not
been reported in livestock within the
United Kingdom for many years, this
would also suggest that possible con-
tamination of product occurred prior
to entry into the U.K. market, poten-
tially resulting in a larger number of
cases.

Users have been warned to avoid
heroin for the present, and anyone
with swelling or infection at an
injection site is urged to seek med-
ical care. Physicians in the United
Kingdom are on the alert for addi-
tional possible cases.

Supersize My Bugs

Source: White AS, et al. Beverages ob-
tained from soda fountain machines in the
U.S. contain microorganisms, including

coliform bacteriaInt J Food Microbiol.
2009 (Epub ahead of print).

This engaging epidemiologic
survey assessed microbial con-

tamination of soda-fountain drinks,
dispensed from nine different foun-
tain machines, relative to current
U.S. drinking water standards.
Ninety drinks, including diet soda,
regular soda, water, and ice were cul-
tured. A follow-up survey examined
the concentration of bacteria and
other organisms found in an addi-
tional 27 drinks collected either in
the morning or the afternoon. The
beverages were self-dispensed or dis-
pensed by a server.

Nearly half (48%) of the bever-
ages contained coliforms, and one
in ten had bacterial-colony counts >
500 colony-forming units per mL.
The most common pathogen identi-
fied was Chryseobacterium
meningosepticum, found in 17% of
the beverages, followed by E. coli
in 11%. Other microbes isolated
included Klebsiella, Staphy-lococcus,
Serratia, Stenotro-phomonas, and
Candida spp. Ice alone did not
exceed U.S. drinking water stan-
dards. No difference was observed
in rates of bacterial contamination
between self-dis-pensed drinks and
those dispensed by a server, suggest-
ing the machines are the source of
the contamination.

Community-acquired
ESBLs on the Rise

Source: Ben-Ami R, et al. A multina-
tional survey of risk factors for infec-
tion with extended-spectrum beta-lac-

tamase-producing Enterobacteriaceae
in non-hospitalized patients. Clin
Infect Dis. 2009,49:682-690. 

At our local hospital and clin-
ic facility, we’ve been seeing a

number of cases of community-
onset, ESBL-containing infections
(mostly urinary), in younger persons,
without apparent risk factors for
resistant bacterial infection. Many of
these patients have been in their 20s
or 30s, several have been from India,
and many were female and/or preg-
nant. There is a growing concern that
as ESBLs diffuse into the general
population, these highly-resistant
infections will be occurring with
greater frequency, even in persons
with no apparent risk factors. 

These authors assessed risk fac-
tors for infection with ESBL-con-
taining Enterobacteriaceae in non-
hospitalized patients based on a
recent finding reported in epidemio-
logic surveys from six different cen-
ters in Europe, Asia, and North
America. A total of 983 patient-spe-
cific Enterobacteriaceae isolates were
included in the survey, 90.5% of
which were E. coli, 6.9% Klebsiella
spp, and 2.5% were Proteus mirabili-
tis; of these, 339 (34.5%) isolates
contained ESBLs.

Despite the broad geographic
diversity in the center populations,
similar risk factors were observed
between the centers. In univariate
analysis, risk factors for community
onset of ESBL-producing infection
included multiple indicators of con-
tact with the health care system,
including hospitalization or surgery
within the previous three months, res-
idence in a long-term care facility,
and bladder catheterization, as well
use of antibiotics within the previous
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three months, presence of comor-
bidities (cardiovascular disease,
renal disease, malignancy), and
poor functional status. However, in
multivariate analysis, five independ-
ent risk factors were identified, all
of which were fairly consistent
across the six centers, including
male sex, older age (> 65 years),
recent antibiotic use, recent hospi-
talization, and stay at a long-term
care facility. The authors assert that
this “multivariate risk model” pro-
vides a good predictive model for
assessing risk in this group.

However, 221 of 339 patients
(65%) infected with ESBL-produc-
ing organisms had no evidence of
recent contact with the health care
system. Compared with those
patients described above, these
patients were generally healthier
and younger, and the above risk
model was poorly predictive.

The source for most of the
ESBL-containing isolates was uri-
nary. About 60% of the ESBL-con-
taining isolates contained CTX-M
genes, which do not hydrolyze car-
bapenems, suggesting that molecu-
lar-based technologies (if afford-
able) may be used to more rapidly
identify these isolates, facilitating
infection control measures. 
Resistance to non-β-lactam agents
was analyzed, and was fairly simi-
lar between the six centers. Rates
of fluoroquinolone resistance were
17%-29% in all areas except
Spain, where resistance to
ciprofloxacin was found in two-
thirds of isolates. Gentamicin
resistance was high (~70%) in Tel
Aviv, but lower in France (43%)
and Canada (10%). Rates of resist-
ance to trimethoprim-sulfamethox-
azole were high (71-78%) in iso-
lates from France, Tel Aviv, and
Spain, but lower in Canada (36%).
Isolates containing CTX-M genes
were more likely to be resistant to
fluoroquinolones.

Community-onset infection with
ESBL-containing organisms appears
to be increasing. Measures should
be undertaken to identify non-
healthcare facility sources for colo-
nization and infection with these
organisms.  ■

Mandatory Influenza
Vaccination of 
Health care Workers

By Stan Deresinski, MD, FACP

Source: Babcock HM et al. Mandatory
Influenza vaccination of health care
workers: Translating policy to practice.
Clin Infect Dis. 2010 Jan 11. [Epub ahead
of print]

In past years, the acceptance of
personal seasonal influenza 

vaccination by health care workers
(HCW) could only be described as
pitiful, with fewer than one-half
receiving the yearly vaccine. This
represents a danger to the HCW and,
more importantly, to the patients in
their care, making it, as a result, ethi-
cally unacceptable. Vaccination rates
for 2009-2010 are likely to be higher
because of the wild-card introduction
of pandemic influenza H1N1 2009.

One approach to dealing with the
recalcitrance of some HCWs,
which has been implemented in a
limited number of institutions, is a
policy of mandatory vaccination, as
described by Babcock et al at BJC
Healthcare. It includes, among
other things, 11 acute-care hospi-
tals, which has made annual
influenza vaccination a condition of
employment for all 26,000 employ-
ees, regardless of job function (non-
employee physicians were excluded).
This resulted in 98.4% of employ-
ees being vaccinated. 

Religious exemptions were
granted to 90 (0.3%), and medical
exemptions (reviewed by occupa-
tional health nurses and their med-
ical directors) were granted to 321
(1.2%). Requests for exemption
often reflected misinformation
regarding the vaccine and influenza
and, in a number of cases, this mis-
information came from employees’
physicians.

It is likely that mandatory
influenza vaccination will likely be
adopted with increasing frequency
in the future. Get ready for it!   ■
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In this issue: Results from a Phase 3 study of
dabigatran, intensive lipid-lowering in CVD,
H1N1 vaccine dosing and efficacy, and FDA
Actions.

Anticoagulation without monitoring?
Dabigatran is an oral direct thrombin inhibitor,

currently being used in many countries as an
alternative to warfarin. It is anxiously awaited in
this country primarily because, unlike warfarin, it
does not require monitoring with blood tests. The
drug has been shown to be as effective as war-
farin in preventing stroke in patients with atrial
fibrillation (N Engl J Med 2009;361:1139-1151). 

A new study published in December 2009 com-
pares the two drugs in the treatment of acute
venous thromboembolism. In a randomized, dou-
ble-blind, non-inferiority trial, patients with acute
venous thrombus embolism were given a median
of 9 days of parenteral anticoagulation therapy,
then were randomized to oral dabigatran (150 mg
twice a day) or warfarin that was dose-adjusted
to achieve an INR of 2.0-3.0. The primary out-
come was 6-month incidence of recurrent symp-
tomatic, objectively confirmed venous
thromboembolism and related deaths. Of the
patients randomized to receive dabigatran, 2.4%
had recurrent venous thromboembolism com-
pared to 2.1% of patients on warfarin (difference
in risk of 0.4%; 95% confidence interval [CI], -0.8
to 1.5; P < 0.001 for the prespecified non-inferior-
ity margin). Major bleeding episodes occurred in
1.6% of patients on dabigatran vs 1.9% of patients
on warfarin. Episodes of any bleeding were
16.1% with dabigatran and 21.9% with warfarin.
There was no difference in the number of deaths,
acute coronary syndromes, or abnormal liver

function tests between the two groups. Treatment
was discontinued due to adverse events in 9% of
patients on dabigatran and 6.8% of patients on
warfarin. The authors concluded that for treat-
ment of acute venous thromboembolism, a fixed
dose of dabigatran is as effective as warfarin, has
similar safety, but does not require laboratory
monitoring (N Engl J Med 2009;361:2342-2352). 

Physicians and patients alike in the United
States have been awaiting an orally effective anti-
coagulant that doesn’t require monitoring.
Dabigatran, a direct thrombin inhibitor, may soon
fill that role. The drug, which has the additional
advantage of having minimal drug and food
interactions, has been available in Canada and
Europe for almost 2 years, and with the comple-
tion of Phase 3 trials such as this one, there is
speculation the FDA may take action this year.  ■

Intensive lipid-lowering and CVD
Follow-up analysis of two of the most famous

lipid-lowering trials confirms that intensive 
lipid-lowering therapy continues to be beneficial
in the longer term. The PROVE IT-TIMI 22
(Pravastatin or Atorvastatin Evaluation and
Infection Therapy-Thrombolysis in Myocardial
Infarction 22) trial, first published in 2004, 
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compared moderate lipid-lowering using stan-
dard-dose pravastatin to intensive lipid-lowering
with high-dose atorvastatin after acute coronary
syndrome. The study showed high-dose therapy
significantly reduced the occurrence of death,
myocardial infarction, stroke, and unstable
angina requiring hospitalization or revasculariza-
tion occurring more than 30 days after the event.
The new post-hoc analysis (J Am Coll Cardiol 2009;
54:2358-2362) followed patients for up to 2 years
and showed continued benefit in reduction of the
primary endpoint (16%; P = 0 .005) with high-
dose therapy, as well as reduction of additional
events (19%; P = 0.009). 

The IDEAL (Incremental Decrease in End
Points Through Aggressive Lipid Lowering)
study compared high-dose atorvastatin with
usual dose simvastatin for the prevention of
events subsequent to a first event. The study was
published in 2005, and while not showing reduc-
tion in mortality in the 4.8 years of study, it did
show a reduction in secondary cardiovascular
outcomes with high-dose therapy. The new
analysis looked at not only time to first event, but
also second, third, fourth, and fifth events. High-
dose therapy significantly reduced subsequent
events by 17%-28%. The authors concluded that
continued intensive statin therapy continues to
be more effective than standard statin therapy,
even beyond the first vascular event (J Am Coll
Cardiol 2009;54:2353-2357). 

Both these studies suggest that staying the
course with intensive lipid-lowering in patients
with cardiovascular disease is an effective long-
term strategy.  ■

H1N1 dosing and efficacy
Three recent studies in the Dec. 17, 2009, New

England Journal of Medicine confirm that a single
dose of the H1N1 vaccine is effective for most
healthy adults and children age 3 and older. In
the first study, 240 patients were equally divided
to receive 15 μg or 30 μg of hemagglutinin anti-
gen by IM injection. By day 21, antibody titers of
1:40 were observed in 95.0% of patients who
received the 15 μg dose and 89.1% of patients
who received the 30 μg dose (N Engl J Med
2009;361:2405-2413). 

In the second study from China, antibody titers
were done at 21 days after a first injection of 15
μg with or without adjuvant. A titer of 1:40 was
achieved in 75% of subjects between age 3 and 11,
97.1% of subjects between age 12 and 17, 97.1% of
subjects between age 18 and 60, and 79.1% of sub-

jects age 61 and older. Alum adjuvant did not sig-
nificantly raise antibody titers. Although a sec-
ond injection at 21 days raised antibody titers, the
authors conclude that a single dose of 15 μg
induced a typically protective antibody response
in the majority of subjects between age 12 and 60
(N Engl J Med 2009;361:2414-2423). 

In the third study, standard H1N1 vaccine was
compared to a MF59-adjuvanted vaccine (derived
from cell culture rather than egg-based). A num-
ber of injection schedules were tested. Local reac-
tions and muscle aches were more frequent in the
MF59-adjuvanted vaccine. Although higher anti-
body titers were seen with the adjuvanted vac-
cine, significant titers were also seen within
non-adjuvanted vaccine within 2-3 weeks (N Engl
J Med 2009;361:2424-2435). 

These findings confirm data previously pub-
lished in the Lancet in the fall of 2009 confirming
that one dose of the H1N1 vaccine seems ade-
quate, although two doses may be required for
younger children. Currently, the Centers for
Disease Control and Prevention (CDC) recom-
mends two doses for children younger than age
10, but the recommendations may change based
on these findings. 

In related news, the CDC is reporting that
safety data regarding the H1N1 vaccine is “reas-
suring,” with a rate of serious complications such
as Guillain-Barré syndrome no higher than
“background rates.” The rate of adverse event
reporting has been higher with the H1N1 vaccine
compared to seasonal flu; however, most of these
reports have been for mild reactions and may be
attributed to the higher rate of awareness associ-
ated with the new vaccine.  ■

FDA Actions 
The FDA has approved the first generic version

of donepezil (Aricept®) for the treatment of
Alzheimer’s disease. The new generic will be
marketed as 5 mg and 10 mg orally disintegrating
tablets, which dissolve on the tongue and do not
need to be swallowed. Generic donepezil is
expected to be available later this year.  ■

An FDA advisory panel is recommending
expansion of the indication for rosuvastatin
(Crestor®) to include patients with normal choles-
terol levels and no history of cardiovascular dis-
ease. The recommendation is based on the
JUPITER trial, which showed a reduction in car-
diovascular risk in patients with normal LDL
cholesterol but high C-reactive protein who were
treated with rosuvastatin.  ■
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