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INTRODUCTION

The threat to health and readiness of Sailors and Marines
posed by malaria stimulated the creation of the first Malaria
“Blue Book” in 1984. Prevention and treatment of malaria is
becoming increasingly more complex due to the emergence

of drug resistance, insecticide-resistant mosquito vectors, and
large populations of infected people in many areas of the world.
In 2010, the World Health Organization (WHO) estimated 225
million cases of malaria among 3.5 billion people at risk. They
further estimated 780,000 deaths.

Malaria strikes during war, during deteriorating social and
economic conditions, and after natural disasters—all situations
where the military is called to serve. Deployed forces cannot
afford loss of personnel or depletion of resources for cure and
convalescence. Protecting and improving the health of Airmen,
Soldiers, Sailors, and Marines who serve in such operations
requires thorough understanding of the prevention and treatment
of malaria. This “Malaria Pocket Guide” includes information to
help service personnel do the following four things:

1) Understand the transmission and life cycle of malaria
parasites

2) Prevent malaria

3) Diagnose and treat malaria

4) Persuade commanders to enforce malaria preventive
measures

Command Responsibility

Malaria control depends on directed discipline by those in
command. In their role as advisors, medical personnel must
identify threats and present countermeasures and their benefits
so those in command can make effective decisions. In World
War Il, Lieutenant General Sir William Slim stopped the longest,
most humiliating retreat in the history of the British Army. When



he assumed command in Burma in April 1942, the health of his
troops was dismal. For each wounded man evacuated, 120
were evacuated with an illness. The malaria rate was 84 percent
per year of total troop strength, even higher among the forward
troops. In his memoirs, he describes his course of action:

“...A simple calculation showed me that at this rate my army
would have melted away. Indeed it was doing so before my
eyes. Good doctors are of no use without good discipline. More
than half the battle against disease is not fought by doctors, but
by regimental officers. It is they who see that the daily dose of
mepacrine [antimalarial chemoprophylactic drug used in W.W.II]
is taken. If mepacrine was not taken, | sacked the commander.
| only had to sack three; by then the rest had got my meaning.
Slowly, but with increasing rapidity, as all of us, commanders,
doctors, regimental officers, staff officers, and NCOs united in
the drive against sickness, results began to appear. On the
chart that hung on my wall the curves of admissions to hospitals
and malaria in forward units sank lower and lower, until in 1945
the sickness rate for the whole 14th Army was one per thousand
per day.”

The threat to force readiness that challenged General Slim

and his army similarly confronts our forces today. In 1993,

a large percentage of Marines and Soldiers in certain units
participating in Operation Restore Hope in Somalia developed
malaria. The explanation for the outbreak is complex and
involves a number of factors: the complex life cycle of malaria,
lack of command support leading to poor execution of personal
protective measures, and incomplete medical intelligence of the
malaria threat. Available medical intelligence concluded that
Plasmodium falciparum was the predominant malaria threat

in Somalia. Task Force medical planners were influenced

by the Army’s policy of not performing Glucose-6-Phosphate
Dehydrogenase (G6PD) deficiency screening on its personnel.
Without this screening, the risk of precipitating a hemolytic
reaction from terminal primaquine prophylaxis had to be weighed



against the chance that P. vivax and P. ovale were present.
Based on those factors, Task Force medical planners did not
recommend terminal primaquine prophylaxis.

Unfortunately, P. vivax was endemic in Somalia, and 75 soldiers
developed malaria infections after they returned to the United
States. After the first 30 soldiers were diagnosed with P. vivax
malaria, terminal primaquine prophylaxis was instituted. Despite
this precaution, another 45 soldiers developed malaria infections
and had to be hospitalized and administered higher dosages

of primaquine, which indicated that drug resistant strains were
developing. It should be just as obvious that poor execution of
personal protective measures allowed these soldiers to be bitten
by infective mosquitoes.

During Operation Restore Hope, medical surveillance of Naval
Forces revealed that half of all malaria and dengue cases were
occurring in a single Marine battalion located in the Baardera
area. Investigation of these outbreaks found that the Marine
commander had not enforced recommended countermeasures.
Fortunately, consequences were minimal. The ill Marines
recovered, and the unit was not involved in any significant
engagements in its weakened condition. Returning Marines
also developed P. vivax infections. The reasons were difficult
to quantify, but poor compliance with terminal primaquine
prophylaxis and resistant strains of P. vivax were responsible.

In 2003, 80 of 225 members of a United States Marine Corps
(USMC) Marine Expeditionary Unit (MEU) that went ashore on
a peacekeeping mission in Liberia contracted malaria, for an
overall attack rate of 36%. Not all components of the forces
going ashore had the same experience, however. The quick
reaction force of 115 Marines who spent ten continuous days
ashore had 44 cases for an attack rate of 38%. A thorough
investigation revealed a global failure of personal preventive
measures (PPM) and chemoprophylaxis. The 2003 experience
is a reliable predictor of future experience in the presence of
similar failure.



The stand-up of the United States African Command (AFRICOM)
has increased deployments in Africa, including many to highly
malarious countries. A 2011 field training mission in West Africa
of only two weeks duration resulted in 14% of the participating
Naval personnel acquiring malaria, including one case that
required intensive care unit admission. These infections
followed the 2009 death of a Construction Battalion Sailor from
P. falciparum malaria acquired in Liberia.

These examples demonstrate that malaria is a formidable and
deceptive foe to military units deployed into endemic areas.
Resistant plasmodia strains exist in most areas of the world,

and some species lie dormant and attack long after the threat

is perceived to be absent. Drugs once commonly used to
prevent and treat malaria are no longer effective. Persuading
commanders to enforce personal protective measures is difficult.
No vaccine is yet available, though P. falciparum malaria
vaccines are being tested.

The necessary tools for successful prevention of malaria already
exist. Medical personnel must successfully communicate the
threat. After convincing commanders, medical personnel must
teach, supervise, and practice personal protective measures.
They must be able to diagnose and treat personnel stricken

with malaria, as well. It cannot be emphasized enough, as
General Slim demonstrated, that success against malaria
requires a unified effort enforced by commanders. Malaria
prevention is not a medical program.



1. MALARIA: DISEASE, LIFE CYCLE, DISTRIBUTION

1.1

1.2

Disease

Malaria is a parasitic mosquito-borne infection with both
acute and chronic phases. It is caused by protozoa of
the genus Plasmodium. There are over 150 species

of the malaria parasite that infect many species of
vertebrates. Each type of protozoa tends to remain
within one type of host, such as bird or mammal. Four
species infect and rely on humans to sustain malaria
transmission: Plasmodium falciparum, P. vivax, P.
malariae, and P. ovale. The protozoa are transmitted to
humans by the bite of the female anopheline mosquitoes.
Plasmodia also are transmitted to humans by direct
inoculation of infected red blood cells via transfusion,
needles, and congenitally. Plasmodium knowlesi has
recently been described as a human pathogen. lItis
known that P. knowlesi differs from the four species of
human malaria in that it is a zoonotic infection of long-
tailed macaques in Southeast Asia.

The discussions and figures in this guide refer to the
four recognized human malaria species. Common signs
and symptoms of all species of human malaria are high
fever, chills, headache, anemia, and splenomegaly.
Most serious and fatal complications are caused by P.
falciparum.

Life Cycle

The life cycle of the malaria parasite is complex (see
Figure 1-1). Its developmental stages (with associated
symptoms) vary according to the Plasmodium species
involved (see Table 1-1). Developmental stages include
the following: infective stage, primary liver stage, dormant
or hypnozoite liver stage, erythrocytic (blood) phase, and



vector (mosquito) phase. Environmental factors should
also be considered.

1.21

1.2.2

1.2.3

Infective Stage

During the infective stage, the plasmodia, in a
form known as sporozoites, are injected from

the salivary glands of infected mosquitoes while
feeding. These sporozoites disappear from the
blood of the person within 30 minutes. Many
sporozoites are destroyed by white blood cells, but
some enter liver cells where they proceed to the
next developmental stage.

Primary Liver Stage

Sporozoites that enter liver cells multiply asexually
in a process called exoerythrocytic schizogony.
Thousands of merozoites form in the dividing
schizonts, eventually displacing the nucleus of the
liver cell. Since all these changes occur inside
the liver cell, there is no inflammatory reaction

in the liver. Eventually, the invaded liver cells
rupture, releasing thousands of merozoites into the
bloodstream. This occurs 6 to 16 days after initial
infection depending on the infecting Plasmodium
species.

Dormant or Hypnozoite Liver Stage

All infections due to P. falciparum and P. malariae
have a single exoerythrocytic form. All infected
liver cells parasitized with P, falciparum and

P. malariae rupture and release merozoites at
about the same time. In contrast, P. vivax and

P. ovale have two exoerythrocytic forms. The
primary form develops, causes liver cell rupture,
and releases merozoites just as described for
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P. falciparum and P. malariae. The other form,
which develops concurrently, is known as the
hypnozoite. Sporozoites of P. vivax and P. ovale
species differentiate into hypnozoites that remain
dormant for weeks, months, or years. This means
that these two species have a dormant form of
the infection, and at some future time, these
hypnozoites activate and undergo exoerythrocytic
schizogony, forming a second wave of merozoites
that invade the blood and cause a delayed case
or a clinical relapse. Thus special preventive
measures must be taken for P. vivax and P. ovale
infections to prevent relapse; these measures are
typically referred to as presumptive anti-relapse
therapy (PART).

Erythrocytic (Blood) Phase

Merozoites that are released from the infected
liver cells circulate freely in the bloodstream. They
invade red blood cells (erythrocytes) where they
develop into trophozoites. After a period of growth,
the trophozoites divide and develop, eventually
forming 8—24 merozoites in each red blood cell.
When this process is complete, the host red

blood cells rupture, releasing mature merozoites.
Symptoms associated with malaria occur at this
point.

The mature merozoites then invade fresh
erythrocytes and another generation of parasites
develops in the same manner. This process
occurs repeatedly during the course of infection
and is called erythrocytic schizogony (in contrast
to exoerythrocytic schizogony described above).
The periodicity of this development cycle differs
according to the species of parasite, varying from



1.2.5

48 hours in P. vivax, P. ovale, and P. falciparum
malaria to 72 hours in P. malariae infections. This
is what gives the characteristic periodic nature

to the classic malaria fever in the host. In the
early stages of infection, there is no characteristic
periodicity as groups of parasites develop at
different times. Initial febrile episodes are
inconsistent. Later, the erythrocytic schizogony
development cycle becomes synchronized, and the
febrile paroxysms become more consistent. The
different types of clinical malaria may be referred
to as “tertian” (or three-day) or “quartan” (or
four-day) malaria in older literature. These febrile
paroxysms rarely occur in non-immune military
personnel, who typically present with debilitating
illness long before synchronization. Therefore,
the absence of periodicity cannot be relied upon
to rule out malaria in febrile patients or in patients
returning from malaria-endemic locations. Some
merozoites differentiate into sexual forms (female
macrogametocytes, male microgametocytes) and
develop in invaded red blood cells.

Vector (Mosquito) Phase

Anopheles mosquitoes feeding on infected hosts
ingest the sexual forms along with the blood
meal. The infection of the mosquito is therefore
passive and is coincidental with taking a blood
meal from an infected human. The female
macrogametocytes and male microgametocytes
mature in the mosquito’s stomach and combine,
forming a zygote that undergoes mitosis. The
products of mitosis are ookinetes, which force
themselves between epithelial cells to the outer
surface of the stomach where they form into small
spheres called oocysts. The oocysts enlarge



as the nucleus divides and eventually rupture,
releasing thousands of motile sporozoites into

the body cavity. The sporozoites migrate to the
salivary glands, making the female mosquito
infective. The vector phase of the life cycle, called
sporogony, is complete in 8 to 35 days depending
on species and environmental conditions.
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Table 1-1. Characteristics of the Four Principal Species of
Human Malaria’

P. falciparum P. vivax P. ovale P. malariae
Incubation 12 (9-14) 13 (12-17) 17 (16-18) or | 28 (18—40)
days (range) or up to 6-12 longer or longer

months
Exoerythrocytic 5.5-7 6-8 9 12-16
cycle (days)
Number of 40,000 10,000 15,000 2,000
merozoites per
liver cell
Erythrocytic 48 42-48 49-50 72
cycle (hours)
Red blood cell Younger cells, | Reticulocytes | Reticulocytes | Senescent
preference but can invade cells
cells of all ages

Relapses No Yes Yes No
Fever None 48 48 72
periodicity
(hours)
Febrile 16-36 or 8-12 8-12 8-10
paroxysm longer

length (hours)

Severity of Severe in Mild to Mild Mild
primary attack non-immune severe
Drug resistance ++++ + - -

1 There is insufficient information on the characteristics of P. knowlesi infections to
include in this table at this time.
1.2.6 Environmental Factors
Anopheles mosquitoes are essential for
development, multiplication, and spread of
plasmodia. Therefore, service personnel traveling
to any area harboring anopheline mosquitoes
may be at risk for malaria transmission. Specific
environmental conditions favoring anopheline
mosquito vector and parasite development include
temperatures between 20 and 30°C (68 and
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86°F) and a mean relative humidity of 60%. The
sporogony phase requires temperatures between
16 and 33°C (61 and 91°F). High relative humidity
increases mosquito life-span, thereby increasing
the probability of mosquitoes becoming infective.
Areas with high rainfall have increased malaria
incidence because of an increase in breeding
sites. The accompanying high humidity increases
survival rates of female anopheline mosquitoes.
Elevation, along with cooler temperatures and
lower humidity, is also a factor. Transmission
rarely occurs above 2000—-2500 meters.

The minimum temperatures for mosquito
development are between 8 and 10°C (46 and
57°F). The minimum temperatures for parasite
development are between 14 and 19°C (57 and
66°F) with P. vivax surviving at lower temperatures
than P. falciparum. Therefore, malaria
transmission can and does occur in temperate
zones at non-tropical temperatures. Warmer
temperatures shorten the time required for parasite
development within the mosquito host, the number
of blood meals taken by the same female, and the
frequency of eggs laid. Anopheline mosquitoes
can also live inside buildings, thus malaria
transmission may occur at ambient temperatures
less than 20°C (68°F).

1.3 Distribution
The worldwide distribution of malaria (P. falciparum and
P. vivax) is illustrated by Figure 1-2. This is a general
representation and not intended for threat assessment
or countermeasure planning. Detailed country-specific
information can be obtained from the National Center for

Medical Intelligence (https://www.intelink.gov/ncmi/index.
php#) in the section labeled Baseline Infectious Disease
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Risk Assessment, and from the Navy Environmental and
Preventive Medicine Unit (NEPMU) responsible for a

particular geographic area. (Further medical intelligence
can be obtained from the agencies listed in Appendix 1.)
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2. PREVENTION

Four tactics prevent disease in the field and during combat
operations. These tactics may be successfully employed against
any disease threat and are the basic strategy of military disease
and injury prevention. They are as follows:

1) Determination of disease and injury threats in the area of
operation before deployment.

2) Identification or development, and employment, of
countermeasures to reduce threats to an acceptable level
before deployment.

3) Education of personnel regarding threats and training
in correct use of countermeasures, and continuous
reinforcement of this training during deployment.

4) Enforcement of countermeasures by the command.

There are three types of countermeasures that can prevent
malaria: Personal Protective Measures, Chemoprophylaxis,
and Unit Protective Measures. None of the recommended
interventions is 100% effective. Even in combination and when
efficiently and consistently applied, malaria infection may still
occur in high incidence areas or on prolonged deployments.
Medical personnel must seek information to answer the six
questions outlined below and determine which countermeasures
to employ; they must also make recommendations for the same
to commanders.

1)  What type(s) of malaria is (are) present?

2) What are the known antimalarial susceptibilities of the
Plasmodium species present in that location?

3) Which countermeasures will be effective in the area and
within the operational context the unit will encounter?

4) How will the unit obtain the necessary supplies,
personnel, and equipment?

5) Do unit personnel know how to apply the
countermeasures chosen? Will they apply them? What
training is needed?
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6) Does the chain of command understand its role and
accountability in enforcing the countermeasures?

Primary sources of information regarding malaria and malaria
species are the National Center for Medical Intelligence (NCMI)
and the NEPMU responsible for that area of the world. The
NCMI produces the Medical Environmental Disease Intelligence
and Countermeasures (MEDIC), a compendium of unclassified
NCMI medical intelligence, reference documents, and
operational material configured to function in environments that
lack access to the unclassified NCMI website. The files can be
downloaded to a hard drive or portable electronic media such
as a CD or DVD. The NCMI also provides Infectious Disease
Risk Assessments on its website and can be contacted directly
for specific questions relevant to a unit’s anticipated malaria
exposure.

2.1 Personal Protective Measures — Barrier Methods

These measures prevent mosquitoes from biting

and thus potentially transmitting malaria. Personal
protective measures are effective against a wide
range of disease vectors, not solely for prevention

of malaria. In many military operations, they will be

the only means of protection against biting arthropods.
Personal protective measures are the first line of
defense, are simple to teach and perform, and enable
personnel to remain in endemic areas while maintaining
their operational capabilities. The major drawback of
personal protective measures is that their effectiveness
is dependent on service member adherence. Persuasion
by medical personnel and enforcement by non-
commissioned officers (NCOs) and commanders are
necessary to ensure continuous and proper application.
Medical personnel must circulate among units—teaching,
examining, and improving personal protective measure
practice—and report their findings to those in charge.
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Commanders and NCOs must ensure compliance and
lead by personal example. Personal protective measures
include proper application of repellents, the use of
impregnated uniforms and/or other protective clothing,
and the use of protective netting.

2.1.1 Topical Repellents

Successful use of repellents requires that
individuals wear uniforms treated with permethrin
and apply and maintain a topical insect repellent to
exposed skin. The active ingredients of all topical
insect repellents listed in this guide are registered
by the Environmental Protection Agency (EPA) and
have been reviewed by the Centers for Disease
Control and Prevention (CDC).

Topical repellents are natural or synthetic
compounds that repel arthropods. The use of
vapor-active skin repellents by U.S. Armed Forces
has a long history. It began with the use of oil of
citronella in 1910, continued with the discovery of
dimethyl phthalate during WW II, and led to the
development of diethyl toluamide, or DEET, in
1957. The efficacy and safety of DEET has been
thoroughly established. Although other topical
repellents have been registered by the EPA, DEET
remains the gold-standard to which other topical
repellents are compared because of its long and
safe history.

The duration of a repellent’s effectiveness
decreases with activity, heat, and humidity.
Although it is true that many Anopheles
mosquitoes inhabit warm tropical environments,
topical repellents available to the military are
designed to remain effective for up to 12 hours,
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even in a harsh environment, making frequent
reapplication unnecessary. Users should

check the product label to determine how often
reapplication is required. Contrary to public
opinion, Avon Skin So Soft® and flea collars are not
effective repellents. In fact, wearing flea collars
can cause serious localized skin reactions and
should never be tried.

DEET. Ultrathon® Insect/Arthropod Repellent
Lotion (NSN 6840-01 -284-3982) is a 33% DEET
lotion developed to last 12 hours. It has a low odor
and is less damaging to plastics than previous
formulations. It is applied in the same manner as
skin lotion; neglected skin is not protected. This
product is the most effective and longest-lasting
formulation available.

Ultra30® (NSN 6840-01-584-8393), also referred
to as Lipo-Deet, is a 30% DEET lotion designed
to last 12 hours. This was added to the military
standard stock system in 2010. Some users
say this product is less greasy than other DEET
formulations.

Various other personal application DEET products
are available through the military standard stock
system. Cutter Repellent Stick® (NSN 6840-00-
142-8965) is a 30% DEET formulation that comes
in a 1-oz stick. There are other functional products
that include DEET formulations—DEET/SPF 15%
sunscreen (NSN 6840-01-228-2188 [2-0z tube]
and NSN 6840-01-452-9582 [individual packets]),
and camouflage face paint that includes 30%
DEET (NSN 6840-01-493-7334). When making
separate applications of sunscreen and insect
repellent products, apply sunscreen first, followed
by repellent.
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Picaridin/Icaridin. Picaridin is considered to be a
reasonable alternative to DEET. Two 15% picaridin
products are available through the federal stock
system—Cutter Spray BT® (NSN 6840-01-541-
9380) and Cutter Spray Aerosol® (NSN 6840-01-
541-9424). These are odorless and have a clean
feel. Some formulations are long-lasting.

Lemon Eucalyptus Oil. The active ingredient in
lemon eucalyptus oil, methyl ester menthane diol
(PMD), has been shown to have equal repellency
and longevity as DEET. Moreover, it has been
shown to prevent malaria in clinical trials. At

the time of this writing, there are no products
containing PMD that available in the federal stock
system.

Permethrin-impregnated Uniform and Other
Protective Clothing

Permethrin impregnants are compounds that are
longer-lasting than topical repellents and cannot
be applied to skin. Permethrin is an impregnant
for fabric only, and it is used by the military to

treat tents, bed nets, and clothing. Itis also a
contact insecticide capable of reducing the biting
population and attack rate in the immediate area of
use. Permethrin is a synthetic compound modeled
from a naturally occurring insecticide found in
certain plants. It is quick-acting, long-lasting

(12 years in unwashed, stored clothing), nearly
odorless, and non-staining. Permethrin is resistant
to degradation when exposed to heat, sunlight,
wear, laundering, rinsing, and immersion in water.
It is effective against crawling arthropods such as
ticks, and flying insects such as mosquitoes and
biting flies.
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The basic utility or camouflage uniform treated with
permethrin and worn with sleeves down, collars
closed, and trousers bloused over boots offers
excellent protection from mosquitoes. Other types
of protective clothing are available.

Recently, each service has issued unique
camouflage uniforms with digital patterns. The
differences in the fabric and add-on treatments,
such as permanent press or fire retardant,
complicate the issue of fabric treatment. The most
important point to remember is that camouflage
uniforms must be treated with permethrin when
troops are in malaria-endemic areas.

Uniforms may be factory-treated, or treatments
may be applied after their receipt. Marine Corps
Combat Utility Uniforms are factory-treated with
permethrin. Quality assurance of this application
has shown that permethrin binds to the fabric

and provides high levels of bite protection up to
50 washings. Factory-treated uniforms have a
label on the inside of the garment that indicates
the garment has been treated and how long the
treatment will last. Preventive medicine personnel
must look for the presence of labeling to determine
if a garment from any service is factory-treated
before applying permethrin to a particular uniform.

After-purchase treatment methods have not
changed. The original application methods were
applied to tricolor Battle Dress Uniforms, which
were worn by all three services in the 1990s. The
currently issued Navy Working Uniform (NWU)
and the Air Force’s Airman Battle Uniform (ABU)
are not treated at the factory and should be
treated according to one of the methods below if
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the garments are to be worn in areas endemic for
vector-borne disease.

There are several available military stock
supplies for impregnated/protective clothing.

Permanone Aerosol Spray. Permanone Aerosol
Spray “Insect Repellent, Clothing Application™®
(NSN 6840- 01-278-1336) is a formulation of
0.5% permethrin in 6-0z aerosol cans for use on
uniforms and mosquito netting. It is odorless,
nonirritating, and can last through three to five
washings or 6 weeks It is applied the same way
as spray paint (slow sweeping motion, 6-8 inches
from object) until the surface of the fabric appears
moistened, then it is allowed to dry for 2 hours
before wearing. It should not be applied to caps,
socks, or undergarments, or while clothing is being
worn.

Individual Dynamic Absorption (IDA) Kit.
Individual Dynamic Absorption (IDA) Kit, “Insect
Repellent, Clothing Application”® (NSN 6840-01-
345-0237) is a field kit in which shirt and trousers
are treated in separate plastic bags containing a
40% permethrin and water mixture. Treatment
lasts through about 50 washings on the cotton
tricolor camouflage uniforms (old-style non-digital
uniform). At the time of this writing, data are not
available to determine how long this treatment
lasts on the NWU.

Insect Repellent, Clothing Application. Insect
Repellent, clothing application, 40% permethrin,
liquid (2-gal sprayer) (NSN 6840-01-334-2666)

is commonly used to treat large numbers of
uniforms at one time. Treatment is accomplished
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by spreading the uniform over a large area and
spraying with 8 ounces (one bottle) of concentrate
diluted in 2 gallons of water. Two gallons of
finished spray will treat eight uniforms. Treatment
lasts through about 50 washings on the cotton
tricolor camouflage uniforms (old-style non-digital
uniform). At the time of this writing, data are not
available to determine how long this treatment
lasts on the NWU.

Protective Netting

The available military stock supplies include
several types of netting, including a jacket, head
net, and bed nets and poles. More information on
these products and personal protective measures
can be can be found in the Armed Forces Pest
Management Board Technical Guide No. 36,
Personal Protection Against Insects and Other
Arthropods of Military Significance (www.afpmb.org).

Insect Repellent Mesh Parka (DEET jacket).

An improved Insect Repellent Mesh Parka (DEET
jacket) (small, medium, large, extra large, extra-
extra large: NSN 8415-01-483-2988; -3002; -3004;
-3007; -3008, respectively) is now available that

is effective without applying repellent, unlike the
previous jacket.

Insect Head Net. Insect Head Net (NSN 8415-00-
935-3130) is a fine mesh nylon screen and cover
that can be worn over a helmet, cap, or bare head.
It is designed to be fastened to the uniform shirt
collar and breast pocket buttons. For maximum
protection, use with an application of DEET
repellent on face and neck.
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Mosquito Bed Nets and Poles. Mosquito Bed
Nets (NSN 7210-00-266- 9736) and poles (NSN
7210-00-267-5641) are a protective measure with
a long history of use in tropical areas. They are
designed for use with cots, bedrolls, hammocks,
steel beds, and shelter half-tents. Personnel
should receive bed nets and be trained in their
use before entry into an endemic area. Bed nets
should be treated with permethrin, set up before
dusk, and checked for tears or other spots where
mosquitoes can enter. If bed nets are set up
properly, they will not interfere with quick night
exits. A training team should be established for
each unit to coach, inspect, and advise on the
application of personal protective measures,
including bed net use. Also available are self-
contained pop-up bed nets that are pretreated with
permethrin. They are available in green (NSN:
3740-01-516-4415) and coyote brown (NSN: 3740-
01-518-7310).

2.2 Chemoprophylaxis

1)
2)

3)
4)

This section presents drug regimens recommended

by the CDC for the prevention of malaria. These
recommendations may change between revisions of this
field guide and therefore should be confirmed with the
NEPMU responsible for the relevant area of responsibility
and/or through the CDC website at http://cdc.gov before
selecting an agent for a unit or individual. Choice among
the many regimens is determined by several factors:

Known or suspected drug resistance in specific locations
Species of malaria in the endemic area (P. falciparum, P.
vivax, P. ovale, P. malariae)

Length of time to be spent in the endemic area

Any adverse reaction to the antimalarial drug of choice,
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5)

or restriction by job (e.g., mefloquine is not authorized for
prophylaxis in aviators and divers)

Glucose-6-Phosphate Dehydrogenase (G6PD) deficiency
and other medical contraindications

Other factors may be pertinent (e.g., young age,
pregnancy, etc.) if other contingency operations are
anticipated.

2.2.1 Chemoprophylaxis: Before, During, After

One of the least-appreciated aspects of malaria
chemoprophylaxis is the requirement for taking the
drug before, during, and after exposure to malaria,
regardless of subtype. All malaria species have
bloodstream and liver stages. Disease symptoms
only occur during the blood phase. Plasmodium
vivax and P. ovale parasites can stay dormant in
the liver for long periods (up to several years) and
then can enter the bloodstream, causing symptoms
well after exposure. Because of this period

of dormancy, individuals who may have been
exposed to P. vivax and P. ovale infections need an
additional medication when they leave an endemic
malaria region to eradicate the hypnozoites in

the liver. This post-exposure treatment is called
presumptive anti-relapse therapy (PART) (formerly
known as terminal prophylaxis), and is required
only for exposure to P. vivax and P. ovale.

Unit personnel must be screened before malaria
chemoprophylaxis is initiated. Personnel who
have had prior adverse drug reactions or have risk
factors (e.g., G6PD deficiency, pregnancy, etc.)
and those in certain occupations (e.g., personnel
on flight status and divers) need to be identified
and provided an appropriate regimen.
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Determining when to begin chemoprophylaxis
depends on the medication being prescribed.
Chemoprophylaxis may need to begin before travel
to endemic areas to allow adequate blood levels to
develop, depending on the choice of medication.
The lead time for beginning chemoprophylaxis is
also useful to monitor personnel for drug reactions.
Most prophylactic antimalarials are suppressive
blood schizontocides and must be continued for

4 weeks after leaving an endemic area to ensure
adequate suppressive whole blood concentrations
of the drug at the time exoerythrocytic merozoites
enter the bloodstream. The combination
medication atovaquone/proguanil hydrochloride
(Malarone®) is an exception to the rule, requiring
only 7 days of post-exposure continuation because
it is active against primary liver stages as well as
the erythrocytic stages of the parasites.

Directly Observed Therapy (DOT)

Directly Observed Therapy (DOT) is the only way
leadership can ensure that members take their
medications as indicated (daily or weekly). As
lack of adherence to chemoprophylaxis regimens
has been cited as a primary causative factor in
multiple malaria outbreaks in the past, DOT is
recommended whenever practicable and for any
chemoprophylaxis regimen. It is a method proven
by the WHO and other public health authorities for
the chain of command to ensure service members
take all their medication correctly and completely.
In DOT, a trained person (chain-of-command
authority) monitors the service member taking each
dose of malaria chemoprophylaxis (either daily or
weekly, depending on the medicine prescribed),
actually watching the service member swallow
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each dose. Chain-of-command support is crucial
to ensuring effective implementation of DOT.

2.2.3 Chemoprophylactic Regimens

Below, in Table 2-1, are WHO International Travel
and Health Organization guidelines for selecting a
chemoprophylactic regimen. Table 2-2 provides a
matrix of medicatio