
clinical practice

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med 359;6  www.nejm.org  august 7, 2008 603

This Journal feature begins with a case vignette highlighting a common clinical problem.  
Evidence supporting various strategies is then presented, followed by a review of formal guidelines,  

when they exist. The article ends with the authors’ clinical recommendations. 
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A family of three persons is planning a safari to southern Africa. The itinerary in-
cludes 3 days in Cape Town, South Africa, 3 days in Kruger National Park, South Af-
rica, and 3 days in Victoria Falls, Zambia. The 31-year-old husband takes no medica-
tions currently, but he recently discontinued fluoxetine, which he had taken for 
depression. His 29-year-old wife, who won the trip in a corporate sales competition, 
is healthy and 15 weeks pregnant. Their 7-year-old child is in good health. How 
should the risk and prevention of malaria be managed in this family?

The Clinic a l Problem

Malaria is caused by a protozoan parasite within erythrocytes and is transmitted in 
nature from person to person by the bite of an anopheles mosquito vector that bites 
only between dusk and dawn. Four principal plasmodium species cause human 
malaria: Plasmodium falciparum (which is potentially fatal in nonimmune travelers), 
P. vivax, P. ovale, and P. malariae. Of the approximately 1500 imported cases of ma-
laria reported annually in the United States, almost two thirds are due to P. falci­
parum and almost one third are due to P. vivax; cases caused by P. ovale and P. malariae 
are uncommon.1 In 2006, six deaths from malaria were reported in the United 
States. Imported P. falciparum malaria occurs almost exclusively in persons receiving 
no chemoprophylaxis or inadequate chemoprophylaxis. Most imported cases of 
malaria are not in tourists but in immigrants and their children who have returned 
to the country of their family’s origin to visit friends and relatives (so-called VFR 
travelers) and have forgone chemoprophylaxis; this often occurs either for eco-
nomic reasons or because of the mistaken belief that lifelong immunity to malaria 
is retained after immigration.1-4

Ongoing transmission of malaria occurs in part or all of more than 100 coun-
tries5 (Fig. 1), including tropical countries with year-round transmission as well as 
some temperate countries where transmission occurs only during warmer months. 
The extent of transmission varies widely and may be focal even within the coun-
tries and areas of countries indicated by shading in Figure 1. Authoritative maps 
often show levels of transmission that are epidemiologically insignificant for trav-
elers, reflecting an effort to be both comprehensive and cautious, particularly in 
the absence of recent country-specific data.

Malaria in travelers is usually characterized by fever and influenza-like symp-
toms, including headache and back pain.7 Vomiting, diarrhea, abdominal cramp-
ing, and cough may occur and may be confused with symptoms associated with 
common infections. Textbooks often describe the fever as occurring in discrete 
episodes lasting a few hours every 2 to 3 days; however, in travelers the fever usu-
ally has an irregular pattern throughout the day. Disease caused by P. falciparum in 
travelers most often occurs 9 to 14 days after an infectious bite, but it may occur 
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up to months later, especially in patients who 
have received suboptimal prophylaxis. Approxi-
mately 95% of cases of malaria occur within 30 
days after a return from travel. Without prompt 
diagnosis and treatment, red cells containing 
parasites can sequester in end-organ capillaries, 
leading to cerebral or severe malaria and death. 
Symptoms caused by the other three species of 
malaria may appear from 12 days to many 
months after infection, but these infections are 
rarely fatal.

This review focuses on the management of 
the risk of malaria during short-term travel. 
“Short-term” is variably defined but generally is 
considered to be 3 weeks or less. Long-term 
travel presents unique issues that are discussed 
elsewhere.8

S tr ategies a nd E v idence

The risk assessment should be individualized on the 
basis of a complete travel itinerary that is brought 
to the pretravel consultation, which ideally should 
occur 1 month before the person’s departure. Brief 
country-specific statements regarding malaria 
transmission and interactive resources that are reg-
ularly updated are available from the Centers for Dis-
ease Control and Prevention (CDC) (wwwn.cdc.gov/
travel/yellowBookCh5-MalariaYellowFeverTable.

aspx) and the World Health Organization (WHO) 
(www.who.int/ith/countries/en/index.html) to 
guide risk assessment.5,6,9 Clinicians who are un-
familiar with locations within individual coun-
tries can consult detailed maps of individual 
countries that show the incidence of malaria; 
these maps are available from several reliable 
sources.9-11 However, even with the use of these 
resources, reliable and timely quantitative data 
on area-specific risks within countries are in-
complete.

Although consideration of the reported rates 
of the incidence of malaria among local popula-
tions is integral to the assessment of risk, the 
behaviors and living conditions of travelers may 
result in lower risks than those among native 
populations. An exception is sub-Saharan Africa, 
where most of the malaria in the world occurs; 
the risk is very high no matter what the individu-
al behaviors are. Elsewhere, transmission, and 
particularly high-intensity transmission, is more 
focal even within the areas indicated with shad-
ing in Figure 1. As compared with the rates of 
malaria in local populations, the rates among 
travelers that are reported for given countries or 
regions largely reflect usual travel patterns in 
those areas. For example, GeoSentinel conduct-
ed surveillance of travelers at 32 worldwide sites. 
Among these ill travelers who had just returned 
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Figure 1. Areas Where Malaria Is Endemic.

Data are from the World Health Organization and from the Centers for Disease Control and Prevention.5,6
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home, there was a minimal relative risk among 
travelers to South America12 (Table 1); this is ex-
plained by the disproportionate number of trav-
elers visiting coastal and urban areas where 
malaria is not endemic, as compared with the 
number of travelers visiting the rural interior, 
where malaria is highly endemic (Fig. 1). Studies 
of European travelers to India indicate a low 
overall incidence of disease, probably because of 
the high volume of low-risk urban business and 
tourist travel to that country.13,14 Risks in certain 
rural regions and among travelers who have 
gone to visit friends and relatives in the country 
of their family’s origin are higher than among 
other travelers to India. In 2006, India ranked 
second (with 121 cases) among all countries in 
the acquisition of imported malaria recorded by 
the CDC.1

In addition to the precise itinerary, the risk of 
malaria may be influenced by the length of the 
trip, the season, whether the traveler adheres to 
precautions concerning mosquitoes, and whether 
the traveler will spend the evening and night-
time hours in locations where considerable ex-
posure to the vector may occur. In particular, 
the restriction of a person’s nighttime hours to 
air-conditioned hotels or other environments 
where there are few mosquitoes reduces the risk. 

With the exception of sub-Saharan Africa and 
certain cities in India, travel restricted to capital 
cities and other urban areas (as is typical of 
business travel) is associated with no risk or an 
insignificant risk of malaria, despite the risk in 
areas nearby. The lifetime range of flight of an 
anopheles mosquito is 1 km. Daytime side trips 
to areas where malaria is endemic present no 
risk. Conversely, exposure to infective mosquitoes 
for even a few hours in a single evening in an 
area where the risk of transmission is high may 
result in infection. The decision regarding wheth-
er to prescribe chemoprophylaxis should also 
take into account the possibility of deviation 
from the preset itinerary brought to the pretravel 
consultation, as well as the traveler’s personal 
tolerance of what may be an epidemiologically 
insignificant level of risk for the specific trip.

M a nagemen t

Behavioral and Nondrug Interventions

All travelers to regions where malaria is endemic 
should be thoroughly educated regarding personal 
and environmental measures to provide protection 
against mosquito bites. These measures include a 
repellent containing N,N-diethyl-3-methylbenz-
amide (DEET), the use of long sleeves and pants 
and footwear that provides full coverage, and 
properly screened or air-conditioned sleeping ar-
eas (Table 2). Although only one limited study 
has directly shown the efficacy of these measures 
in reducing the incidence of malaria among 
travelers,16 their effectiveness in reducing the in-
cidence of arthropod bites is indisputable.16-18

Chemoprophylaxis

Current first-line strategies for chemoprophylax-
is were designed to prevent death due to severe 
falciparum malaria. These drugs also have the 
benefit of largely preventing primary attacks due 
to non-falciparum species, although not the later 
relapses that can occur with P. vivax and P. ovale 
(see below).

The resistance of P. falciparum to chloroquine 
is nearly universal; chloroquine remains effective 
only in Mexico, areas of Central America that are 
west of the Panama Canal, the Caribbean, East 
Asia, and a few Middle Eastern countries. In all 
other areas where malaria is endemic, atova-
quone–proguanil,19-22 mefloquine,23,24 or doxycy

Table 1. Relative Risk of Malaria among Travelers,  
2000 through 2002.*

Region Visited Relative Risk (95% CI)

Very-low-risk area† 1.0

Caribbean 3.8 (1.9–7.5)

North Africa 6.9 (3.6–13.3)

South America 8.3 (4.9–13.9)

Southeast Asia 11.5 (8.3–15.9)

Central America 37.8 (24.0–59.6)

South Asia 53.8 (37.4–77.4)

Oceania 76.7 (50.8–115.9)

Sub-Saharan Africa 207.6 (164.7–261.8)

*	Approximate relative risks were based on 1140 cases of 
malaria among travelers in the GeoSentinel database, 
with areas visited as numerators and tourist arrivals in 
that region (according to World Tourism Organization 
data) as estimates for denominators. Adapted from 
Leder et al.12

†	Very-low-risk areas were Europe, Northeast Asia, Australia, 
New Zealand, North America, and the Middle East.
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cline25 is recommended by the CDC and WHO. 
All these agents have been shown to have more 
than 95% efficacy in preventing malaria due to 
P. falciparum. Randomized trials have compared 
both atovaquone–proguanil and doxycycline with 
other agents in travelers or other nonimmune 
persons in areas where malaria is endemic; pla-

cebo-controlled, randomized trials of mefloquine 
have been conducted in semi-immune native 
populations, and retrospective surveillance stud-
ies have compared the efficacy of mefloquine with 
that of other agents in travelers.

Mefloquine resistance occurs in limited rural 
areas of Southeast Asia (Fig. 1); short-term travel 
to these areas is infrequent. The choice of a drug 
for a person traveling to areas where there is 
chloroquine-resistant malaria depends on traveler-
related factors,26 including the duration of the 
trip, the person’s age and medical history, wheth-
er the person is pregnant, and whether there has 
been previous drug intolerance, as well as eco-
nomic considerations. Information relevant to 
the choice of agent, including contraindications 
and side effects, is summarized in Table 3. 
Atovaquone–proguanil is the best-tolerated drug 
overall, but cost considerations significantly in-
crease with the length of the trip. Clear instruc-
tions on adherence to prescribed drugs should 
be given (Table 2).

Contrary to a common perception, antimalar-
ial agents such as chloroquine, mefloquine, and 
doxycycline do not prevent initial malaria infec-
tion in humans; rather, they act later on parasites 
that infect erythrocytes once they have been re-
leased from the initial maturation phase in the 
liver (Fig. 2). Therefore, these drugs must be con-
tinued for 4 weeks after the last exposure to in-
fective mosquitoes in order to eradicate any para-
sites that may still be released from the liver in 
the next month. However, atovaquone–proguanil 
not only acts on these blood-stage parasites but 
also interferes with the development of actively 
replicating parasites in the liver (Fig. 2); there-
fore, it can be discontinued 1 week after expo-
sure ends.

Antimalarial chemoprophylaxis with atova-
quone–proguanil and doxycycline should begin 
1 to 2 days before travel to areas where malaria is 
endemic, and chemoprophylaxis with chloroquine 
should begin 1 week before travel. Treatment 
with mefloquine should begin at least 2 weeks 
— and preferably 3 weeks — before travel, 
mostly to allow for the assessment of possible 
adverse effects that might warrant discontinua-
tion and prescription of an alternative drug. Un-
explained acute anxiety, depression, restlessness, 
and confusion are indications for discontinua-
tion and a switch to an alternative agent. The first 

Table 2. Instructions for Travelers during the Pretravel Consultation.*

Use effective personal protection against mosquitoes.

Anopheles mosquitoes bite between dusk and dawn.

Wear long sleeves, long pants, and fully closed shoes with socks after dark.

Use permethrin-treated mosquito nets if accommodations are neither well 
screened nor air-conditioned.

Repellent containing 30%–50% DEET obtained from an outdoors store or 
travel-supply vendor should be applied to exposed areas of skin every 4 to 
6 hours. More frequent application is required for agents containing low-
er concentrations of DEET. Agents containing 20% or higher concentra-
tions of picaridin (KBR 3023) are similar to those containing DEET at the 
same concentration with regard to activity against anopheles mosquitoes.†

Adhere to an antimalarial regimen.

Take weekly medications on the same day each week. (Sunday may be easi-
est to remember.)

Take daily medications with the same meal each day.

Continue medications after the trip for the recommended duration.

If intolerable side effects occur, make every effort to contact the health care 
provider who prescribed the medications or the covering physician by 
telephone (or by e-mail if offered by the practice) for advice. Physicians at 
the destination may have poor knowledge of drugs and regimens used by 
travelers. (The severity of side effects must be weighed against the risk of 
a potentially fatal infection with Plasmodium falciparum.)

Remember that no chemoprophylactic regimen against malaria is 100% ef-
fective.

Symptoms of malaria may be mild and may mimic influenza, gastroenteritis, 
or other common infections; any fever that develops during or after travel 
to an area where there is a risk of malaria infection should raise the suspi-
cion of malaria.

Early treatment is usually effective, whereas delay of appropriate therapy can 
have serious or even fatal consequences; therefore, if symptoms of ma-
laria occur, seek prompt medical attention.

If fever develops within 3 mo after return from travel, a physician should be 
informed of the recent travel, and blood films or a rapid card test for ma-
laria with immediate reporting should be requested; waiting for next-day 
results may increase the risk of death. If the blood film or card test is neg-
ative, two additional tests (including at least one blood film) should be 
performed 12–24 hr apart for confirmation, and other diagnoses should 
be considered at the same time.

Ask health care providers who need assistance with diagnosis or management 
of suspected cases of malaria to call the CDC Malaria Hotline: 770-488-7788.

*	CDC denotes Centers for Disease Control and Prevention, and DEET N,N-
diethyl-3-methylbenzamide.

†	Effective concentrations are available worldwide, but concentrations currently 
available in the United States (≤15%) are suboptimal for protection against 
malaria. Data are from Constantini et al.15
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day in an area where malaria is endemic may not 
correspond to the arrival date in the country 
where there is a risk of malaria.

Pregnant Women

Malaria infection is more severe in pregnancy, 
and the risks of adverse outcomes (for both the 
mother and the fetus) are increased. No chemo-
prophylactic agent is 100% effective. The WHO 
and the CDC both recommend that pregnant 
women not travel to areas where malaria is en
demic.5,6 Most women refrain from traveling to 
these areas during pregnancy, but for pregnant 
women who decide to travel or must travel, mef
loquine is the drug of choice for chloroquine-
resistant malaria (Table 3). Because data are lim-
ited on the use of this drug during the first 
trimester of pregnancy, a delay of the trip to later 
in pregnancy is recommended if feasible.27,28 
The use of agents containing 20% DEET has been 
shown to be safe in pregnancy,29 although agents 
containing this concentration should be applied 
frequently because they have a shorter duration 
of effect than agents with a concentration of 30% 
or more.

Children

The choice of drug in children is similar to that 
in adults, except that it is recommended that doxy-
cycline not be used in children who are younger 
than 8 years of age. Weight-based recommenda-
tions for doses of antimalarial agents in children 
have been published. Tablets containing pediat-
ric doses of atovaquone–proguanil are available 
(each tablet contains one quarter of the adult 
dose). However, pediatric mefloquine tablets are 
not available, so tablets containing adult doses 
must be divided into quarters. For children at the 
lowest weights, the bitter-tasting tablets must be 
crushed and weighed by a pharmacist and then 
dissolved in a syrup containing sugar or choco-
late. Weekly dosing makes mefloquine adminis-
tration convenient in young children. Formula-
tions of 30% DEET or less are considered to be 
safe in children,30 whereas higher concentrations 
have not been tested.

Late Relapses

Chloroquine, mefloquine, doxycycline, and atova
quone–proguanil, when used as described above, 
prevent primary clinical attacks of all four spe-
cies of pathogens that cause malaria, as long as 

these medications are continued and adequate 
blood levels are maintained.31 For example, atova
quone–proguanil is 84 to 100% effective in pre-
venting primary P. vivax disease.21,32 However, 
these drugs do not act within the liver on special-
ized dormant forms of the parasite (hypnozoites), 
which exist only in P. vivax and P. ovale (Fig. 2).33,34 
Hypnozoites spontaneously reactivate weeks or 
many months after the initial exposure to infec-
tive mosquitoes; their release into the blood-
stream results in late-onset or relapsing clinical 
disease. (Only blood-stage, not liver-stage, plas-
modia organisms cause fever and clinical ma-
laria.) Each year, several hundred cases of late-
onset P. vivax or P. ovale relapses occur in the 
United States in returned travelers who adhered 
to their prescribed regimen of chloroquine, me-
floquine, doxycycline, or atovaquone–progua
nil.1,35,36 Such late relapses do not occur in P. fal­
ciparum and P. malariae infections, which have no 
hypnozoite stage.

Primaquine is the only available drug that acts 
on the hypnozoites of P. vivax and P. ovale in the 
liver.37 It generally is indicated for persons who 
have had either prolonged or intense short expo-
sure to infective mosquitoes in areas where there 
is a substantial risk of P. vivax or P. ovale trans-
mission, even if P. falciparum is the predominant 
local pathogen. The daily use of primaquine for 
14 days after the trip is referred to as presump-
tive antirelapse therapy.38 Because the risk of re-
lapsing malaria is extremely difficult to quantify 
for a given location, and because the use of a 
second, nonconcurrent drug makes prophylaxis 
more complicated, presumptive antirelapse ther-
apy is used infrequently in practice and only in 
patients with the most obvious and prolonged 
exposure to infective mosquitoes.

Primaquine for Primary Prophylaxis

Primaquine has a unique dual action in the liver 
(Fig. 2) and thus is recommended by some author-
ities as a second-line agent to prevent primary 
attacks of all four species of malaria during the 
actual period of exposure to infective mosqui
toes.36,38,39 The use of primaquine for primary 
prophylaxis has the advantage of obviating the 
need for its subsequent use as presumptive anti-
relapse therapy. However, wide use of primaquine 
for primary chemoprophylaxis is limited by its 
ability to cause hemolysis in persons with glucose-
6-phosphate dehydrogenase (G6PD) deficiency, 
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which is prevalent among blacks, persons of Med-
iterranean descent, and Asians.40 G6PD testing is 
required before the use of primaquine either for 
primary prophylaxis or for prevention of late re-
lapse.

A r e a s of Uncerta in t y

Safety of Mefloquine

Neuropsychiatric and other adverse events due to 
mefloquine (Table 3) have received widespread 

media attention. Mefloquine has been used by 
more than 30 million persons since 1989, and a 
large published database exists.24,41-45 In doses 
used for chemoprophylaxis, severe side effects 
such as seizures and psychosis occur rarely (in 
approximately 1 of 6500 to 1 of 10,600 persons 
using the drug).46,47 The rates of less serious but 
potentially disruptive neuropsychological prob-
lems (e.g., insomnia, nightmares, irritability, and 
depression) appear to be in the range of 1 per 200 
to 1 per 500 users26,45; however, data on rates of 

Table 3. Drug Regimens for Prophylaxis against Malaria.*

Drug Tablet Size Adult Dose

 
 

Use in Children† Use in Pregnancy

Areas with chloroquine-resistant Plasmodium falciparum

Atovaquone–proguanil 
(Malarone)

Adult: 250 mg of atovaquone 
and 100 mg of proguanil 
once daily; pediatric: 
62.5 mg of atovaquone 
and 25.0 mg of proguanil

250 mg and  
100 mg 
once daily

Yes; FDA-approved for chil-
dren ≥11 kg (in children  
5 to <11 kg, recommended 
off-label use by CDC)

No; insufficient data on use  
in pregnancy, not recom-
mended by CDC

Mefloquine hydrochloride 
(Lariam and generic 
agents) 

250 mg (228-mg meflo-
quine base)‡

250 mg once 
weekly

Yes; approved for children  
≥5 kg (in children <5 kg, 
recommended off-label 
use by CDC)

Yes; limited data available on 
first-trimester use 
 
 
 
 
 

Doxycycline hyclate 
(Vibramycin, Vibra-
Tabs, other brands, and 
generic agents); doxycy-
cline monohydrate 
(Monodox, Adoxa,  
and generic agents)

Doxycycline hyclate: 20 mg, 
50 mg, or 100 mg; doxy-
cycline monohydrate: 
100 mg

100 mg once 
daily

Contraindicated for children 
<8 yr old because of stain-
ing of dental enamel

No; teratogenic

Areas with chloroquine-sensitive P. falciparum

Chloroquine phosphate 
(Aralen and generic 
agents)

500 mg (300-mg chloroquine 
base); some generic 
agents available in 250-
mg (150-mg base) tablet

500 mg once 
weekly

Yes; approved for all ages Yes

Areas with P. vivax and P. ovale, with or without P. falciparum

Primaquine phosphate for 
primary prophylaxis (off-
label use; second-line 
agent for this purpose) 

26.3 mg (15-mg primaquine 
base)

30-mg base 
once daily

Yes; approved for all ages No; contraindicated because  
of potential toxic effects  
on fetal erythrocytes

Primaquine phosphate for  
relapse prevention (pre-
sumptive antirelapse  
therapy) 

26.3 mg (15-mg primaquine 
base)

30-mg base 
once daily

Yes; approved for all ages No

*	AV denotes atrioventricular, CDC Centers for Disease Control and Prevention, FDA Food and Drug Administration, and G6PD glucose-6-
phosphate dehydrogenase.

†	See Wilder-Smith5 and Arguin et al.6 for doses.
‡	In some countries, 250-mg tablets of Lariam contain 250 mg of mefloquine base, equivalent to 274 mg of mefloquine hydrochloride.
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these symptoms among travelers who are not re-
ceiving mefloquine remain inadequate.45 Vivid 
dreams occur in 15 to 25% of users, but they are 
generally tolerable. Overall, approximately 95% 
of mefloquine users are able to complete the pre-
scribed course of treatment.

Standby Emergency Therapy

In some countries, especially in Europe,48 health 
care providers do not routinely recommend con-
tinuous chemoprophylaxis in persons planning 
short-term travel to areas with a low-to-moderate 
risk of malaria.13,14,48,49 Travelers to these areas 
are advised to bring with them a course of anti-

malarial treatment for self-administration in case 
a febrile illness occurs and medical care is not 
available within 24 hours. Since many travelers 
self-administer medication even when competent 
medical care is nearby and they may not use cor-
rect doses, especially when ill,45 this approach 
has not been adopted in most other areas of the 
world.

Guidelines from Professiona l 
So cie ties

The Infectious Diseases Society of America has 
developed guidelines for travel medicine that ad-

Initiation  
(Time before First  

Exposure to Malaria)

Discontinuation 
(Time after Last  

Exposure) Advantages Disadvantages

1–2 days 7 days Short courses for brief trips; 
best-tolerated antimalarial 
agent; discontinuation 
rates of 0–1.2% in ran-
domized clinical trials

Expensive; cost may be prohibitive for long trips; contraindicated 
if creatinine clearance <30 ml/min; must be taken with food

3 wk preferable; 1–2 
wk acceptable

4 wk Most convenient antimalarial 
agent for long trips; long 
experience with pro-
longed use

Mefloquine resistance in remote areas of Southeast Asia; con-
traindicated in persons with active or recent depression, his-
tory of psychosis, seizure disorder, AV-node conduction abnor-
malities; adverse events include vivid dreams or nightmares, 
insomnia, mood alteration, first-degree AV block, prolonged 
QT interval, and seizures (rare); approximately 5% rate of pre-
mature discontinuation; well tolerated by most travelers; extra 
counseling required because of adverse publicity

1–2 days 4 wk Inexpensive; widely available 
worldwide

Photosensitivity (particular concern in tropical sun); gastritis and 
esophagitis; must be taken on full stomach with glass of liq-
uid, and traveler must remain in upright position for 30 min; 
candidal infections, including vaginitis in humid tropical cli-
mates; risk of vaginal yeast infection (women travelers should 
take along medication for self-administered treatment); ap-
proximately 5% rate of premature discontinuation

1 wk 4 wk 60-yr record of safety Useful in very limited geographic areas; pruritus in dark-skinned 
persons; rare blood dyscrasias; cannot use if traveler has pso-
riasis, history of psychosis, or prolonged QT interval; rare 
retinopathy (with >100-g total dose)

1 day 7 days Short courses for brief trips; 
protection against primary 
clinical episode as well as 
late relapses due to  
P. vivax or P. ovale

G6PD testing required before first dose; contraindicated in travel-
ers with G6PD deficiency due to hemolysis; must be taken 
with a meal to prevent gastric irritation; methemoglobinemia

As soon as possible 
after exposure 
for which anoth-
er prophylactic 
drug taken

Total of  
14 days

Protection against late relaps-
es when another agent 
taken for primary prophy-
laxis

G6PD testing required before first dose; contraindicated in travel-
ers with G6PD deficiency; must be taken with a meal; use of 
second drug after the trip, with different regimen and different 
adverse-effect profile, can be complex; incomplete global data 
on risk of P. vivax and P. ovale; methemoglobinemia
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dress the use of chemoprophylaxis against ma-
laria.50 Primary prophylaxis with chloroquine 
when appropriate and a choice of atovaquone–
proguanil, mefloquine, or doxycycline for other 
areas according to traveler circumstances is rec-
ommended. The use of primaquine as an alterna-
tive for primary prophylaxis is discussed, with no 
specific recommendation for when to use it; pre-
sumptive antirelapse therapy is not discussed.

Conclusions a nd 
R ecommendations

Resources that are readily accessible to nonspe-
cialist clinicians5,6 indicate that the family mem-
bers in the vignette face a risk of chloroquine-
resistant malaria during the portion of their visit 

in Kruger National Park and Victoria Falls. For 
the husband, I would recommend daily atova-
quone–proguanil. (Mefloquine is contraindicat-
ed because of his history of depression. The side 
effects of doxycycline, including photosensitivity 
and vaginal yeast infections in women, are draw-
backs for its use in travelers in the tropics, al-
though its lower cost may balance this risk for 
some travelers.) Atovaquone–proguanil should be 
started on the second day in Cape Town, 2 days 
before the first possible exposure to malaria, and 
continued for 7 days after his departure from the 
areas where malaria is endemic. The 7-year-old 
child should also receive atovaquone–proguanil 
on the same schedule, but tablets containing pe-
diatric doses should be used. The pregnant wife 
should be advised not to travel, but if she insists 
(as is common once someone has planned a trip 
and come for pretravel counseling), I would pre-
scribe mefloquine according to the usual regi-
men and advise diligent precautions against 
mosquitoes including repellents containing 20% 
DEET, protective clothing, and air-conditioned or 
well-screened sleeping quarters. Since no chemo-
prophylactic regimen is 100% effective, this fam-
ily should receive clear instructions about what to 
do if fever develops on their return home (see 
Table 2).
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