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Introduction

In April 2003, a laboratory-confirmed case of leptospirosis was diagnosed in a 39 year old

male construction worker in the United States Territory of American Samoa. This was, to, our
knowledge, the first confirmed human case of leptospirosis acquired in American Samoa. At the
request of the United States Environmental Protection Agency (USEPA) and the American
Samoa Department of Health (ASDOH), an epidemiologist from the Centers for Disease Control
and Prevention (CDC) was invited to American Samoa for an initial site and planning visit in

October of 2003. Because little was known about leptospirosis on the islands we proposed a

seroprevalence survey among American Samoa residents to determine the seropositivity to
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Leptospira species. In the time between the initial site visit in October and the seroprevalence
survey in May three additional laboratory-confirmed cases occurred on American Samoa with
one fatality in a 19 year old female.

Background

Leptospirosis is the most widespread zoonosis world wide (1). The incidence of infection
is significantly higher in warm climates, similar to that of the Pacific Islands (2,3). Infection is
caused by the bacterium Leptospira interrogans, of which there are over 200 pathogenic
serovars. Domestic and wild animals, including rodents, cattle, pigs, and dogs can act as
reservoirs for the bacteria by maintaining chronic infection and shedding leptospires in their
- urine (4).

Infection in humans is acquired either by direct contact with infected animals or their
urine, or through contact with animal urine contaminating the environment. The usual route of
entry is through cuts or abrasions on the skin, or the conjunctiva. Recent large outbreaks have
been reported from many locations throughout the world (5, 6, 7, 8, 9). Commonly outbreaks
occur following heavy fains and flooding, or exposure of large numbers of people to
contaminated surface.water sources, such as lakes or rivers (10).

The spectrum of human disease caused by leptospirosis is extremely wide, ranging from
subclinical infection to multi-organ involvement with high mortality (10). Up to 90% of
infections caused by leptospires are non-specific and either subclinical or of very mild severity
with patients recovering without seeking medical attention (4). This contributes to the under-
diagnosis and under-recognition of this disease in many parts of the world. A smaller pfoportion

of infections, but the majority of recognized cases, present with a febrile illness of sudden onset.




Other symptoms associated with infection include headache, chills, severe myalgia, conjunctival
suffusion, abdominal pain, and less frequently a skin rash. This syndrome usually lasts for about
a week, and ité resolution coincides with the production of antibodies to the infecting serovar
(10). A more severe multi-systemic and potentially fatal illness occurs in 5 t010% of patients,
with a case fatality ratio between 5 and 15%, resulting from localization of leptospires in end
organs (13). This severe form of the disease is often characterized by a combination of renal
failure, liver failure, and pulmonary hemorrhage (4). Following recovery from acute
leptospirosis, detectable antibody levels may persist for months to years depending on the
infecting serovar and the infected individual’s immune response (11, 12).

American Samoa is a group of seven islands located in the South Pacific Ocean, about
half way between Hawaii and New Zealand. Five of the islands are volcanic with rugged peaks
reaching up to 1,000 meters. The population of American Samoa is 57,902 with greater than
95% of its inhabitants living on the island of Tutuila, the largest of the seven islands (14).
Samoan (Polynesian) is the principal ethnic group accounting for 89% of the population,
followed by Tongan at 4% and Caucasian at 2%. The climate on the islands is tropicél with
about 3 meters of rainfall annually; however, natural freshwater resources are limitéd (14).
Methods ‘

Study Objectives
1. Determine the seroprevalence to leptospires in adults

2. Assess environmental conditions and potential animal reservoirs for leptospires

W

Identify risk factors associated with seropositivity

4. Provide recommendations for the control and prevention of leptospirosis




Serosurvey

We conducted a cross-sectional seroprevalence survey among adults on American Samoa
from May 5-20, 2004. Sampling was limited to Tutuila because of the large proportion of
residents on the island, and because it is representative of the other inhabited American Samoa
Islands for the objectives of this survey. We estimated a sample size of 360 subjects would be
required to detect a seroprevalence of 10% with precision around the estimate of + 5%.

We randomly selected 15 of the 73 villages on Tutuila to participate in the survey.
Villages were distributed across the island and selected with probability proportional to
population size. Because of their relatively large populations the villages of Pago Pago and
Nu'uuli were selected twice, so the final number of villages selected was 13 (Table 1).

In each selected village 24 households were randomly selected (48 households in Pago
Pago and Nu’uuli). United States Geological Survey Maps were used to enumerate the
households, identify a random starting position, and establish a sampling interval. For example,
in a village of 240 households, we would identify a random starting position and choose every
10™ house in order to enroll 24 households. Individual village mayors (pulinu’u) were contacted
prior to visiting of working in a village in order to explain the objectives of the survey and to ask
for their approval and support.

Within each selected household, a line list of eligible adults was generated and one adult
was randomly selected from the list to participate in the survey. Inclusion criteria to participate
in the survey included the following: age 18 years or greater, residing in American Samoa for at
least 12 months, currently afebrile, and with no medical conditions that would preveht blood

from being drawn safely or prevent them from answering questions about their daily activities on




the island.

We collected demographic and risk factor data with a questionnaire. Information was
collected on ocbupational, avocational, and recreational exposures, direct and indirect exposure
to animals, and exposure to surface water and soil. Questionnaires were written in English and
translated into Samoan. Questionnaires were administered in the participant’s language of
choice. Questionnaires took approximately 20 minutes to complete. We obtained written
informed consent from all participants prior to enrollment. The study protocol was approved by
the Institutional Review Boards of the CDC and the ASDOH.

Laboratory

Five milliliters (ml) of blood were collected from each participant for detection of anti-
leptospiral antibody by microscopic agglutination testing (MAT). Live leptospira cell
suspensions (representing 23 serovars), were incubated with serially diluted serum specimens.
Agglutination was examined by dark-field microscopy. The reported titer is the highest dilution
of serum that agglutinates at least 50% of the cells for each serovar (Table 2). A titer of 2100
was considered positive. Serovars included in the screening panel were selected based on
geography, potential animal reservoirs, and previous findings from similar settihgs. Testing was
performed by the Special Bacterial Reference Laboratory, Meningitis and Special Pathogens
Branch, CDC, Atlanta, GA.

Data Analysis

Data were entered into a Microsoft Access database. Statistical analysis was conducted

using SAS 9.0 (SAS Institute, Cafy, NC, USA). Univariate logistic regression was used to

explore variables as they relate to seropositivity. We calculated odds ratios for dichotomous




variables. Continuous and categorical variables with multiple levels were dichotomized where
appropriate. For multivariable modeling, we éelected candidate variables with p values of < 0.2,
and included other variables of interest. We used statistical validity and biological plausibility to
select the best predictive model.
Observational Assessment
With the assistance of the American Samoa Environmental Protection Agency (ASEPA)
we conducted an observational assessment of the villages. We made observations concerning the
general sanitation, including stream sanitation, of the villages. Villages were also assessed for
the presence of potential animal reservoirs for leptospires. We specifically noted the presence of
“piggeries in the villages and observed their waste management practices. We observed the
“ Jocation of these piggeries in relation to the local streams and drainage areas and assessed their
potential for contaminating the local stream. Stream contamination with pig waste could occur
during either routine cleaning of the piggery or during heavy rainfall, which is common on
American Samoa.
Results
Serosurvey
| We enrolled 341 participants out of a possible 360, for a response rate of 95%. The
median age of the participants was 40 years (range 18-86 years). The median numbers of years
participants reported living on the island was 23 (range 1-73 years), years living in the village 21
(range 1-73 years), and years living in the same house 20 (range 1-73 years). Three hundred and
eighteen (93.3%) of the participants were Samoan, 9 (2.6%) were white, and 8 (2.3%) were from

other Pacific Islands. One hundred and fifty two (44.6%) of the participants were male (Table 3).




Laboratory
Fifty-eight (17.0%, 95% CI=11.5-22.5) of 341 participants were seropositive to
leptospires (T able 4). The majority of seropositive participants had the highest titer to serovar
bratislava, 41 (70.7%), followed by serovars icterohaemorrhagiae with 4 (6.9%) and pyrogenes
with 3 (5.2%) (Table 4). The village of Malaeloa had the highest seroprevalence (37.5%)
followed by the villages of Asili, Fagasa and Ili’ili (25.0%) (Table 5).
Data Analysis
On univariate analysis of animal exposures, contact with dogs (OR=2.0, 95% CI=1.1-
3.7) was significantly associated with seropositivity. Contact with rodents (OR=1.4, 95%
"C1=0.8-2.6), and pigs (OR=1.2, 95%CI 0.7-2.3) were also associated though these associations
were not statistically significant (Table 6).

On univariate analysis of water exposures, daily contact with a stream (OR=3.3, 95%
CI=1.4-7.9) and using stream water for bathing (OR=2.0, 95% CI=1 .1—3.6) were both
significantly associated with seropositivity. Flooding in the home (OR=1.5, 95% CI=0.9-2.7)
was also associated with seropositivity, but this association was not statistically significant.
Bathing in chlorine treated municipal water was protective (OR=0.5, 95% C1=0.3-0.9) (Table 7).

On univariate analysis of demographic exposures, living in the village of Malaeloa
(OR=3.3, 95% CI=1.4-7.9) and being male (OR=2.4, 95% CI=1.3-4.2) were both significantly
associated with seropositivity. However, living in Malaeloa only accounted for 16% of our
seropositive participants. Having an annual household income of greater than $21,000 (OR=0.4,
95% CI=0.2-0.9) was found to be protective (Table 8).

On multivariable modeling, living in Malaeloa (OR 3.4, 95% CI=1.3-9.0), having contact




with dogs (OR=2.3, 95% CI=1.2-4.4), and being male (OR=2.1, 95% CI=1.1-3.9) remained
associated with seropositivity. Having an income of greater than $21,000 (OR=0.5, 95% CI=0.2-
1.0) and bathiﬁg in treated municipal water (OR=0.4, 95% CI=0.2-0.7) were both found to be
protective (Table 9).

Observational Assessment

The potential maintenance hosts for leptospirosis on American Samoa include a very
Jarge feral dog population, a pig population estimated at 33,000 head, and several species of rats
and mice. We observed that many of the dogs that live in the villages or communities roam free
rather than being associated with a single household or owner. In addition, there was little
“evidence of population control through spay and neuter programs or the enforcement of animal
" control regulations. Because of their close proximity to humans and their homes, dogs are a
potential source of peridomestic contamination with animial waste. Most of the pigs on the island
are raised for ceremonial purposes and are a symbol of status in the community rather than being
raised for food subsistence, or as part of an agricultural business. This results in little economic
incentive to maintain high standards in animal husbandry practices. Frequently, pigs are kept in
poorly constructed or makeshift piggeries, and in close proximity to streams and households. Pig
waste if often disposed of by washing it into streams and surface water sources.
Conclusions
This report describes a high and previously unrecognized burden of illness from

leptospirosis on American Samoa. We found that seventeen percent of adults have serologic
evidence of prior infection. With most of these infectioné likely occurring within the last several

years, the lifetime cumulative incidence of leptospirosis on American Samoa may be very high.



Additionally, there were six leptospirosis cases with two deaths recognized in 2004, resulting in
an incidence rate of 10.4 cases per 100,000 population, and a case fatality ratio of 33%. Our risk
factor study associated dogs with seropositivity. However, the majority of MAT titers observed
were to serovars bratislava and icterohaemorrhagiae, which are commonly associated with
rodents z{nd especially pigs. Therefore, it is likely that all three animal reservoirs play a role in
leptospirosis transmission on American Samoa. Based on this study and prior work done by
ASEPA, we suspect that many of the streams on the island are heavily contaminated with animal
waste, especially pig waste. Peridomestic contamination with rodent and dog waste, and stream
contamination with pig waste likely serve as important sources of indirect exposure to
leptospires.
Recommendations

The eradication of leptospirosis from American Samoa is likely not feasible.
Furthermore, features of leptospirosis and its animal reservoirs on the islands pose unique
challenges in preventing transmission of the disease. There are at least three likely animal
reservoirs for leptospirosis on the islands. Many islanci residents have frequent direct exposure
with these hosts. Additionally, prevailing conditioné contribute to indirect exposure by
promoting persistence of leptospires in the environment. Interventions to control leptospirosis
can be directed at three broad targets: the source of infection (reservoir species), the route of
transmission, and the human host. Prevention and control measures must therefore be sought,
targeting each of these areas in specific and culturally acceptable ways.
Interventions targeting the source of infection ﬁ

These interventions attempt to prevent animal infection, shedding, or urine contamination



of human environments. Domestic animals may be examined to determine whether they are
infected or shedding leptospires into the local environment. Isolation of leptospires in culture
from the animéls, or-detection of anti-leptospiral antibodies in animal serum may be attempted.
These methods are difficult, however, and are not available on American Samoa. Isolation of
leptospires from environmental sources is also not feasible. Therefore, specific interventions
should be made based on careful assessment of the perceived ongoing risk to the greater
community posed by animals or environmental contamination.

Several observations suggest that pigs are an important reservoir of infection on
American Samoa. Pigs are common on American Samoa, and are kept for ceremonial rather than
“agricultural purposes. Many of the piggeries are built next to streams where their waste is
“ disposed during routine cleaning. The problem of poor management of pig was‘;e warrants
proactive interventions. The ASEPA and ASDOH share responsibility for enforcing piggery
laws. American Samoa Code Annotated (ASCA) specifies that piggeries be built and maintained
at least 50 feet from surface water sources and homes. Pig waste must be disposed using
ASEPA-approved methods. Existing codes should be strictly enforced, and efforts should be
made to strengthen enforcement authority. In addition, the increasing human population and the
1ack of suitable land for raising pigs have brought into question the islandfs carrying capacity for
pig production. Unless pig waste management can be dramatically improved a more viable
option may be a reduction in the total number of pigs kept on the island.

When new cases of leptospirosis are diagnosed, careful case investigations and detailed
exposure histories may help to reveal the source of infection. Several interventions should be

considered in order to mitigate the risk of leptospiral transmission to humans from domestic
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animals presumed to be shedding the bacteria. The animals may be isolated and, if necessary,
slaughtered or killed. In certain small, well-defined populations, antibiotic treatment may be
attempted to control leptospiral shedding. This is unlikely to be successful unless the risk of re-
infection from the environment or from other animals is low. Similarly, operators of large-scale
piggéries may consider immunization of animals. Drawbacks to this strategy include that
vaccine must be directed against the prevalent serovar(s), frequent revaccination is necessary to
maintain an immune population, and vaccination does not always prevent leptospiral shedding.

Interventions should also be madé when feral or nuisance animals are suspected as the
likely source of transmission. The feral dog population should be controlled through licensing
and spay and neuter programs. In addition, existing animal control regulations should be strictly
enforced by the regulating agencies. Strict environmental cleanliness should be promoted.
Rodents present in the environment can be poisoned or trapped. Rodents should be denied
access to food and water sources, using rodent-proof food and water storage whenever possible.
Spilled food should be cleaned up, and waste food kept out of reach of nuisance animals.
Rodents and other feral animals should be deterred from living in areas of human habitation.
Fences, screens, and other measures can be useci to prevent entry of rodents into homes and other
occupied buildings. Surroundings should be free of rubble and litter. Tall grass should be cut
and hedges trimmed. Adequate sanitation must be provided, including waste disposal, sewer or
septic systems, and safe potable water.
Interventions targeting transmission

These interventions attempt to prevent infection among persons at risk. Persons at high-

risk of leptospirosis from keeping or working with pigs or other animals should be informed of
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their risk and advised on preventive measures. Protective clothing (gloves, boots, glasses or
goggles) should be worn when cleaning piggeries. Skin lesions should be covered with
waterproof dreésings before such work. Care should be taken when handling animals to avoid
contact with urine or other body fluids. Touching ill or dead animals, fetuses, placentas, and
organs without gloves should be avoided, as should exposure to urine splashes or aerosols.
Gloves should also be worn when assisting animals giving birth. Washing or bathing with soap
and water is recommended following exposures. If feasible, contaminated areas (e.g. dog pens,
butcheries) may be disinfected with a dilute bleach solution or other suitable disinfectant.

Exposures to high-risk environments may also be targeted. Access to contaminated
“streams or other bodies of water can be prevented, or adequate warning given. Personal
protective equipment should be worn when working on construction proj ectg that involve contact
with contaminated streams or surface water.
Interventions targeting the human host

These interventions attempt to raise awareness of leptospirosis, an important approach in
both the general population and targeted groups. Awareness of leptospirosis should be promoted
among physicians and other healthcare providers at the Lyndon Baines Johnson (LBJ) Tropicai
Medical Center, in order to increase recognition, diagnosis and treatment of the infection. To
date, CDC epidemiologists have given two “grand rounds”-style presentations to the hospital
medical staff, reviewing the clinical features, diagnosis, and treatment of leptospirosis, as well as
summarizing the study findings presented here. It is important for healthcare providers to
maintain an awareness of the infection and its cliﬁical presentation, and have a high index of

suspicion when caring for patients who present with compatible signs and symptoms. A careful
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exposure history should be elicited, and treatment initiated without delay for patients in whom
leptospirosis is suspected. Suspected cases of leptospirosis should be confirmed using serologic
testing. In-house serologic testing for leptospirosis is available at LBJ, in the form of the PanBio
Dip-S-Tick rapid IgM dot-ELISA assay. The sensitivity and specificity of this assay are high
(96% and 99%, respectively), and its use as a screening test should be encouraged. Confirming
positive results at a reference laboratory is recommended. The ASEPA has agreed to initially
provide funding for the purchase of these tests; however, long-term funding for these tests should
be established by LBJ. Confirmed cases should be reported promptly to the ASDOH.

An in-service workshop on case investigation has been presented to the ASDOH. For
each newly diagnosed case of leptospirosis, a timely case investigation should be conducted. The
following information should be collected for all cases: |

e Personal identifiers: name, address, village, age, sex, ethnicity and occupation.

. Clim'cél features: name of physician, date of onset, initial clinical impression,
incubation period, hospitalization and duration of hospitalization, duration of illness,
outcome, and ahlist of the observed clinical signs and symptoms. |

¢ Diagnostic test results: name(s) of the test(s), dates on which samples were taken and
the results of the tests.

e Exposure history (in the 4 weeks before the onset of illness): contact with possible
contaminated water or mud, exposures to fresh water, date(s) and location(s) of
exposures, exposure to animals, list of animals concerned and whether they were ill or
died, presence of skin wounds during the 4 weeks before infection, and souice(s) of

drinking-water.
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e Economic impact: days of work or school missed as a result of illness.

Widespread community education can assist in the prevention of leptospirosis, as well as
in its reco gnitfon and treatment, through early recognition of symptoms and self-referral.
Informational materials may take many forms, but all should describe the illness, how it is
recognized and treated, and ways to prevent exposure. They should be produced in both English
and Samoan, and provide a contact telephone number for those who want more information.
Brochures can be produced and widely distributed. Brightly colored warning signs may be
posted at locations where there is a known risk of exposure. An instructional video may be

produced and shown on television or made available for loan to schools, community groups, and

“the public. Display boards may be posted in hospitals and clinics. Signs may be placed on buses

~orin high-traffic areas. Information may also be incorporated into school curricula, or

discussions held in community forums.

A number of agencies on American Samoa have a stake in the prevention of leptospirosis.
These include: the ASEPA, LBJ Tropical Medical Center, Community College Land Grant
Program, Departments of Health, Agriculture, and Commerce, Offices of Public Information and
Marine and Wildlife Resources, Naturai Resources Conservation Service, and the Interagency
Piggery Management Council. A comprehensive 1eptospirosi§ control program would combine
the jurisdictions and expertise of each of them. If successful, it would serve as a model for other

Pacific Islands to emulate.
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Table 1. Selected villages, dates surveyed, and number of persons enrolled per village,

Leptospirosis Serosurvey - American Samoa, 2004.

Village Date Surveyed Households Participating

Faga’itua May 5 19
Lauli’i May 6 17
Aua May 7 24
Pago Pago May 8 48
Tafuna May 11 24 |
Malaeloa/Aitulagi | May 12 24
Ili’ili May 13 24
‘Leone May 14 23
Nu’uuli May 15 48
Asili May 17 20
Vatia .| May 18 22
Fagasa - | May 19 24
Vailoatai May 20 | 24




Table 2. Panel of serovars and their respective serogroups used in microscopic

agglutination testing, Leptospirosis Serosurvey - American Samoa, 2004.

Serovar Serogroup
alexi Pyrogenes
australis Australis
autumnalis Autumnalis
ballum Ballum
borincana Hebdomadis
bratislava Australis
bataviae Bataviae
canicola Canicola
celledoni Celledoni
copenhageni Icterohaemorrhagiae
cynopteri Cynopteri

djasiman Djasiman
georgia Mini
grippotyphosa Grippotyphosa
hardjo Sejroe
icterohaemorrhagiae Icterohaemorrhagiae
javanica Javanica
manhao Manhao
panama Panama
pomona Pomona
pyrogenes Pyrogenes
tarassovi Tarassovi
wolffi Sejroe




Table 3. Demographic characteristics of participants, Leptospirosis Serosurvey - American

Samoa, 2004.

Number of participants enrolled

n =341

Age and years of exposure
Median age of participants
Median number of years on the island
Median number of years in the village

Median number of years in the house

40 years (range 18-86)
23 years (range 1-73)
21 years (range 1-73)

20 years (range 1-73)

Race

Samoan

White

Other Pacific Islander

Asian

American Indian or Alaskan Native

318 (93.3%)
9 (2.6%)
8 (2.3%)
5 (1.5%)

1 (0.3%)

Total 341 (100%)
Gender
Male 152 (44.6%)
Female 189 (55.4%)




Table 4. Number and proportion of participants antibody positive for leptospires by
microscopic agglutination test, including serovars with highest measured titer,

Leptospirosis‘ Serosurvey - American Samoa, 2004.

Number Percent 95% CI1

MAT Titer > 100 58/341 17.0 11.5-22.5
Serovar

bratislava 41 70.7

icterohaemorrhagiae 4 6.9

pyrogenes 3 5.2

pomona ‘ 1 1.7

other 4 6.9

multiple serovars 5 8.6
Total | 58 100.0




Table 5. Number and proportion of survey participants antibody positive for leptospires

by village, Leptospirosis Serosurvey — American Samoa, 2004.

Village Participants Seropositive Percent
Malaeloa/Aitulagi 9/24 ) 375
Asili 5/20 25.0
Fagasa 6/24 25.0
Ii’ili 6/24 25.0
Vailoata | 5/24 | 20.8
Nu’uuli 9/48 18.8
Leone 4/23 17.4
Aua | 34 12.5
Tafuna 3/24 12.5
Fagaitua 2/19 10.5
Vatia 2/22 9.1
Pago Pago 4/48 8.3
Lauli’i , 0/17 0.0

Total 58/341




Table 6. Animal exposures associated with seropositivity on univariate analysis,

Leptospirosis Serosurvey — American Samoa, 2004.

Exposure Seropositive Seronegative OR (95% CI)
n=58 n=283
Exposed (%) Exposed (%)
Dog Contact 69 53 2.0 1.1-3.7)
Rodent Contact 31 24 1.4 (0.8-2.6)
Pig Contact 29 25 1.2 (0.7-2.3)




Table 7. Water exposures associated with seropositivity on univariate analysis,

Leptospirosis Serosurvey — American Samoa, 2004.

Exposure Seropositive Seronegative OR (95% CI)
n=58 =283
Exposed (%) Exposed (%)
Stream Contact 16 ' 5 3.3 (1.4-7.9)
Stream Water for 36 22 2.0 (1.1-3.6)
Bathing

Flooding in Home 53 43 1.5 (0.9-2.7)
Municipal Water for - 67 81 0.5 (0.3-0.9)

Bathing




Table 8. Demographic characteristics associated with seropositivity on univariate analysis,

Leptospirosis Serosurvey — American Samoa, 2004.

Exposure Seropositive Seronegative OR (95% CI)
n=58 n=283
Exposed (%) Exposed (%)
Village of Malaeloa 16 5 3.3 (1.4-7.9)
Male 62 41 2.4 (1.3-4.2)
Income > $21,000 16 30 0.4 (0.2-0.9)
per Year




Table 9. Factors associated with seropositivity on multivariable analysis, Leptospirosis

Serosurvey — American Samoa, 2004.

Exposure OR (95% CI)
Village of Malaeloa 3.4 (1.3-9.0)
Dog Contact 2.3 (1.2-4.4)
Male 2.1 (1.1-3.9)
Income > $21,000 per Year 0.5 (0.2-1.0)
Municipal Water for Bathing 0.4 (0.2-0.7)




Appendix: Field study team members, Leptospirosis Serosurvey — American Samoa, 2004.

The study team consisted of personnel from the American Samoa Environmental Protection
Agency, American Samoa Government Department of Health, Lyndon Baines Johnson Tropical
Medical Center, and the CDC, Atlanta, GA, USA. The following is a list of team members:
ASEPA

Elena Paselio

Guy Didonato

Joe Kim

Ativalu Tago

Tosefatu Vaouli

‘Department of Health
" Joseph Tufa, D.S.M., M.P.H., Director, American Samoa Government Department of Health

Jonathan King, M.S.P.H., American Samoa Department of Health (Guest Researcher), DPD,
NCID, CDC

LBJ Tropical Medical Center

Margaret King, Phlebotomist

Sabrina Mariner, Phlebotomist

Sina Tevaga, Phlebotomist

CDC, Epidemiologists

Thomas Clark, M.D., M.P.H., Medical Epidemiologist, MSPB, DBMD, NCID

Kirk Winger, D.V.M., M.P.H., Epidemic Intelligence Service Officer, MSPB, DBMD, NCID

Ryan Novak, Ph.D., Emerging Infectious Diseases Fellow, MSPB, DBMD, NCID
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CDC, Special Bacterial Reference Laboratory
Mary Ari, Ph.D., Research Microbiologist, MSPB, DBMD, NCID
Sandra Bragg, Ph.D., Research Microbiologist, MSPB, DBMD, NCID

Adriane Fubanks, MPH, ORISE Fellow, MSPB, DBMD, NCID





