
 

 



Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number. 

1. REPORT DATE 
2013 2. REPORT TYPE 

3. DATES COVERED 
  00-00-2013 to 00-00-2013  

4. TITLE AND SUBTITLE 
Navy Entomologists Assist CDC’s Fight Against Malaria 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
Medical Services Corps,Navy and Marine Corps Public Health Center
Detachment,Centers for Disease Control and 
Prevention,Atlanta,GA,30329 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release; distribution unlimited 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 
 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 
Same as

Report (SAR) 

18. NUMBER
OF PAGES 

7 

19a. NAME OF
RESPONSIBLE PERSON 

a. REPORT 
unclassified 

b. ABSTRACT 
unclassified 

c. THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 



   

 



28 

The President's Malaria Initiative 
was c reated by President Bush in 
2005 as a five-year $1 .2 billion pro­
gram to reduce malaria deaths in 
African countries by 50%. Begun 
in 2006 , PMI has grown from 3 
countries to 19 sub-Saharan Af­
rican countries and the Greater 
Mekong Sub-region in Asia. Thanks 
to a 5-year extension authorized 
under the Lantos-Hyde Act. the 
United States Government will con­
tinue to provide support through 
2014. PMI relies on four proven in­
terventions to reduce the burden 
of malaria: 1) the purchase and 
distribution of long-lasting insec­
ticide treated bed nets (LLINs): 2) 
indoor residual spraying (IRS) of 
living quarters using long-lasting 
residual insecticides to control 
arthropophilic (human-feeding) 
anophel ine malaria vectors: 3) 
intermittent preventive treatment 
for pregnant women (prevention 
using malaria drugs): and 4) case 
management including treatment 
of malaria cases with combina­
tions of newer drugs cal led ACTs 
(artemisinin-based combination 
therapies) after confirmation of 
infect ion by microscopy o r RDT 
(rapid diagnostic test). 

PMI WORK 

Senior Navy entomologists sta­
tioned at CDC serve as technical 
consultants to the PMI program. 
The vast majority o f their work 
revolves around the IRS and LLIN 
interven t ions. and includes a 
wide variety of activities such as 
insectic ide resistance monitor­
ing , t raining host nationals on 
the World Hea lth Organization 
(WHO) and CDC bottle b ioassay 
techniques to detect insecticide 
resistance in mala ria vectors . 
mosquito species identification. 
insectic ide longevity testing with 
WHO cone assays on bed nets 
and IRS-treated walls, inse c tary 
startup consultation, help with or 
planning operational research 
programs in host countries, and 
mosquito survei llance wit h IRS 
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Figure 3: At Camp Blanding in Florida, L T Ryan Larson of the Navy 
Entomology Center of Excellence sprays panels, made of materials 
typically found in African houses, with residual insecticide for longevity 
testing against Anopheles gambiae at CDC CDC-DoD collaborations are 
mutually beneficial to both agencies. 

partners; see Figures 1 and 2. 
We work primari ly with Min istry 
of Heal th (MOH) and Nationa l 
Malaria Control Program (NMCP) 
personnel in host countries, but 
a lso with other in-country institu­
tions, such as the Liberian Institute 
of Biomedical Research , the 
Uganda Virus Research Institute, 
and local universities involved 
with tropical disease training and 
research. We also interac t with 
non -government o rganizations 
responsible for purchases and dis­
tribution of PMI commodities and 
other international p layers such as 
the Global Fund, World Bank, WHO 
and with PMI 's IRS implementing 
partners such as Abt Assoc iates 
and RTI International. 

A year ago. the lead author was 
assigned as the entomology con­
sultant to PMI teams in Uganda, 
Liberia, and Nigeria. Since that 
time, he has traveled to Uganda 
four times. and twice to Liberia 
and Nigeria . These three countries 
face tremendous challenges due 
to malaria. Everyone born and 

living in Liberia has had malaria at 
least once in their life and back­
to-bock c ivi l wars decimated 
their public hea lth infrastruc­
ture, compounding the problem 
of infection in recent years. In 
Uganda, nearly 40 percent of 
a ll outpatient visits to health c lin­
ics are due to malaria and over 
90 percent o f the country's 33 
million residents live in highly ma­
larious areas. Nigeria bears the 
brunt of the malaria burden in 
Africa, where it is estimated that 
a quarter of the world's malaria 
cases occur. Ghana. Mali and 
Malawi are other countries where 
Navy entomologists CDR Daniel 
Szumlas and LCDR Craig Stoops 
continue to have assigned PMI 
dut ies. Each country represents 
unique malaria scenarios due to 
topography, climate. anopheline 
species composition. mosquito 
feeding behaviors and changing 
insecticide resistance profiles. 

Work has centered on develop­
ing the entomology portion of the 
annual PMI Malaria Operational 



Plans for these countries and pro­
viding technical assistance and 
training to MOH employees. In 
Liberia, work has recently begun 
on developing a mobile insectary 
to enable the NMCP to colonize 
insecticide susceptible malaria 
mosquitoes for residual insecticide 
testing of IRS sprayed walls and 
long lasting insecticide-treated 
bed nets. which is essent ial in 
determining whether these in­
sectic ides are lasting as long as 
ad vertised. Shortfalls in product 
performance can greatly increase 
program costs. The insectary wil l 
be used to rear field-co llected 
larvae to adults for local species 
determination and for training pur­
poses. An insectary was recently 
completed in northern Uganda 
fu lfi lling these same needs and 
funded through the PM I pro­
g ram. We a re in the process of 
purchasing mosqu ito su rvei l ­
lance equipment to help NMCPs 
establ ish or improve malaria 

surveillance programs for Nigeria. 
Liberia and Uganda. The goal is 
to provide enough equipment 
and training to the NMCP and 
MOH to enable them to eventually 
take over these operations and 
become self-sufficient in IRS and 
mosquito surveillance. The PM I 
effort in Liberia has been bolstered 
by technical assists. surveillance 
activities. and IRS technique train­
ing given to the Liberian NMCP 
and MOH by personnel from NECE 
and NAMRU-3. All of this work has 
occurred in conjunction with inter­
agency country teams including 
epidemiologists and public health 
advisors to ensure the most effec­
tive use of entomology data to 
guide national p rograms. 

COLLABORATIVE RESEARCH 

In addi t ion to PM I-related ac­
tivities and overseas travel. Navy 
entomologists assigned to CDC 
are tasked with providing support 

to. as wel l as leading. severa l 
collaborative vector control re­
search projects. The CDC bott le 
bioassay was developed by CDC 
entomologists as a quick. field 
expedient method of determin­
ing the insecticide susceptibility 
status of mosquitoes to a given 
insecticide or class of insecticides 
a t a specific time and location. 
We are currently engaged with 
studies that aim to modify and 
enhance surveillance techniques 
to further develop this test. CDC 
senior research entomologist Dr 
Wi lliam Brogdon, responsible for 
initial development of the CDC 
bottle bioassay. is currently lead­
ing an investigation to assess the 
frequency and intensity of insecti­
cide resistance by tailoring assays 
to also allow for evaluation of the 
strength and resistance mecha­
nism profile of resistance foci. This 
modified standard bioassay has 
been developed to determine 
insecticide resistance intensity in 
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mosquitoes by exposure to 2X. 
5X. and lOX the diagnostic dose. 
Once resistance frequency and 
intensity are determined. d iscrimi­
nation between metabolic and 
target site res istance can a lso 
be determined using insecticide 
synergists in the standard bottle 
b ioassay. Dr Brogdon's protocols 
are designed to more accurately 
reveal resistance strength and de­
toxification mechanisms in target 
mosquitoes. They allow for assess­
ment of the maximum number 
of sites throughout a program 
area; thus. enabling intervention 
decision-making to be based on 
a more complete understanding 
of resistance at varying frequen­
cies and intensities. Some of the 
laboratory work associa ted with 
these projects is being conducted 
by Navy entomologists at CDC. 

The CDC bottle b ioassay is used 
primarily to dete rm ine suscep­
t ibility levels of mosquitoes to a 
variety of insectic ides. However. 
CDR Daniel Szumlas and LCDR 
Toby Palmer. two Navy entomolo­
gists previously stationed a t CDC. 
conducted bottle assays using 
house flies (Musco domestlca) to 
determine diagnostic doses of in­
secticides nee ded for this group 
of public health pests. House flies 
represent a significant threat to 
deployed forces throughout the 
world because they a id in me­
chan ically t ransmitti ng enteric 
pathogens that cause d iarrheal 
diseases. a significant cause of 
morbidity to troops. 

In the laboratory facilities at CDC's 
Royba l Cam pus in Atlanta . we 
are also using the CDC bott le 
bioassay to investigate the ef­
ficacy of candidate insecticidal 
compounds with the goal of de­
termining the range of effective 
lethal concentrations for differing 
formulations of novel compounds. 
The goal is to find effective can­
didates with p roven lethalit y to 
mosquitoes for future commercial 
development. C8910. a m ixture 
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Figure 4: CDR David Hoel collecting mosquitoes from a light trap placed 
under a "failed" bed net (with holes) to measure the degree of mosquito 
ingress into the bed net. This project is a collaboration between CDC 
and USDA-CMAVE, Gainesville, FL. 

of m e dium-cha in octanoi c . 
nonanoic and decanoic acids 
in equal parts. shows promising 
characteristics for use in public 
health vector control. At sufficient 
concentrations, this compound 
p rovides quick knockdown with 
no recovery. The fatty acids that 
comprise C8910 have been ap­
p roved by the US FDA as food 
addi t ives in the US since 1965 
and a re categorized as "Gen­
erally Recognized as Safe," We 
have conducted numerous tests 
that demonstrate its effective­
ness against the malaria vector 
Anopheles gambiae. with plans 
to further evaluate this compound 
as well as similar ones against a 
variety o f d isease-carrying ar­
thropods. Further development 
of C891 0 and similar compounds 
may provide vector control 
specia lists wi th effect ive. envi­
ronmentally-safe insecticides for 
contro lling insect disease vec­
tors, as wel l as a susta inab le 

alternative to a growing insecti­
cide resistance crisis. 

Camp Blanding Joint Training 
Center (Starke. FL). NECE and CDC 
teamed up in 2012 to conduct 
Indoor Residual Spray evaluations 
that intend to provide critical data 
on the residual longevity of WHO­
approved (and those pending 
approval) insecticides used in IRS 
programs. NECE is well equipped 
to evalua te exist ing and new 
insec ticides using sta te of the 
art equipment. and provide a 
tremendous resource to indepen­
dently evaluate products already 
being implemented in malaria 
management p rograms. The 
geographical location. climate. 
and surrounding vegetat ion at 
Camp Blanding are ideal for re­
producing 'real world' conditions 
that DoD and other vector control 
specialists encounter in the field. 
Wooden latr ines. representing 
'huts' that would be encountered 



 

 



 

 


