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VBIs are of growing importance in an era of global tra-
vel. Increasingly blurred lines of demarcation between
human and zoonotic disease reservoirs and the unpre-
dictable effect of climate change on the distribution and
behavior of arthropod vectors also contribute to the rise
of VBIs. Disproportionately high VBI burdens fall in
areas with poor health infrastructure, underscoring the
need to develop and maintain responsive surveillance
systems capable of detecting VBI outbreaks in resource-
constrained environments.

The Defense Department has long operated a network
of medical research laboratories principally to conduct
research and development on diseases of military impact.
These laboratories commonly referred to as DoD OCO-
NUS laboratories, have emphasized VBIs in their infec-
tious disease research portfolios. The historical rationale
for this emphasis on VBIs is the need to conserve and
maintain the health and capacity of troops while operat-
ing in a variety of settings with increased exposure to dis-
ease-carrying arthropod vectors. The potential impact of
vector-borne disease on military populations is illustrated
by General Douglas MacArthur, who, referring to the
impact of VBI on World War II forces, famously lamen-
ted, “This will be a long war, if for every division I have
facing the enemy, I must count on a second division in
the hospital with malaria, and a third division convales-
cing from this debilitating disease.” [2].

The creation of DoD-GEIS was inspired by the 1992
Institute of Medicine (IOM) report on emerging infec-
tions and formally tasked through the June 1996 Presi-
dential Decision Directive (NSTC-7) on emerging
infections, which expanded on the original IOM report.
The merging of DoD-GEIS with the DoD OCONUS
laboratory research mission leveraged the laboratories’
strengths—capacity for high-quality hypothesis-driven
scientific rigor and established host-nation relationships
—and sought to incorporate the additional components
of global surveillance, training and response to infec-
tious disease threats. In addition, existing OCONUS
laboratory programs oriented toward the development
of new vaccines, drugs and diagnostics for diseases in



minimize the risk that resistance will develop. Such arte-



drug resistance surveillance efforts focused in western
Kenya at three district hospitals in Kisumu, Kericho,
and Kisii. A total of 213 P. falciparum specimens were
collected and frozen for later drug susceptibility profil-
ing against a panel of six to twelve antimalarial drugs.
Concurrently, 182 samples were examined for molecular
markers associated with P. falciparum drug resistance,
including Pfmdr1 copy number and select point muta-
tions in Pfmdr1, Pfcrt, and PfATPase6. Data analysis
indicates that decreasing but high levels of chloroquine-
resistant, low levels of mefloquine-resistant, and no arte-
misinin-resistant parasite profiles were present among
samples assessed. Reassuringly, in vitro drug sensitivity
patterns and mutation rates suggest that overall P. falci-
parum drug resistance was stable in Kenya from 2006
through 2009.

Future USAMRU-K drug resistance surveillance efforts
will emphasize monitoring artemisinin susceptibility of
Kenyan isolates with an integrated approach to correlate
in vitro drug sensitivity testing with clinical in vivo resis-
tance assessments. Artemisinin resistance monitoring is
particularly timely in light of the recent adoption of the
ACT artemether-lumefantrine as first-line therapy for
uncomplicated P. falciparum [13]. Timing is optimal to
now establish baseline laboratory and clinical resistance
data against which future assessments can be compared,
both within Kenya and globally.

Malaria surveillance efforts at the Australian Army
Malaria Institute (AMI) have focused primarily on the
prevalence of malaria infection and incidence of drug
resistance within the western Pacific region. Efforts in



analysis revealed the same P. vivax genotype in the reap-
pearing and original parasites [15].

In the Republic of Korea, similar concerns that CQ-
resistant P.vivax may have caused an increased caseload
from 2005 to 2007 led GEIS partners to conduct a pro-
phylactic efficacy study in 2009. Enrolled into the study
were 142 vivax malaria patients, most of whom were
participants in the Korean Army hydroxychloroquine
(HCQ) chemoprophylaxis program. To rule out non-
compliance as a cause for prophylaxis failure, plasma
HCQ metabolite levels were determined on the day of
enrollment. Most soldiers with “breakthrough” vivax
malaria infections harbored undetectable HCQ levels.
Fourteen of 127 (11 percent) of subjects were deter-
mined to have HCQ levels >100 ng/mL, meeting estab-
lished criteria for biological resistance or suspected
biological resistance.

The study was the first to describe chloroquine-
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68 patients for West Nile virus (WNV), Rickettsia typhi,
hepatitis A, Q fever, leptospirosis and brucellosis serolo-
gies. Of 68 patients screened, 8.8 percent were positive
for leptospirosis, 7.3 percent were positive for Rickettsia
typhi IgG, 93 percent contained anti-hepatitis A virus
antibodies, 31 percent showed Q-fever IgG antibodies,
and 16 percent were reactive in brucellosis screening.
The data obtained from the study provided clinicians
with a better understanding of the risks and exposures
for regionally relevant infections, in turn supporting
improved treatments. Ancillary benefits of the study
included the training and laboratory infrastructure
enhancements that enabled the Azerbaijan Ministry of
Health to better meet public health needs.

Human seroprevalence of hantaviruses, arenaviruses,



Discussion
The 1996 Presidential Decision Directive NSTC-7 for-
mally codified and expanded the role of DoD—already a
well established contributor in tropical infectious disease
research—





index to guide future AFHSC-GEIS endeavors would
emphasize surveillance priorities in terms of health
impact rather than by mode of transmission.



use or regulatory considerations), laboratory approaches
that are implementable in both austere and well-developed
settings may be more desirable than technologically com-
plex methods if the former approach enables data compar-
isons between locales. As a corollary, laboratory case
definitions for epidemiological studies may diverge from
those typically used to guide clinical diagnoses.

Finally, longitudinal comparisons will be optimized if
the emphasis on harmonized laboratory approaches is
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