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Malaria prophylaxis for long-term travellers
C Hughes, R Tucker, B Bannister, DJ Bradley, on behalf of the Health Protection Agency
Advisory Committee on Malaria Prevention for UK Travellers (ACMP)

Summary: These guidelines are designed to assist healthcare workers who are advising
long-term travellers on malaria prophylaxis, defined for the purpose of this document
as those travelling for longer than 6 months. The document focuses on long-term use of
antimalarials for adults, but also identifies specific issues for women and children.
However, data on the long-term use of antimalarials is limited for all travellers and
few data are available on the incidence of malaria in travellers overseas or, indeed,
deaths overseas from malaria. Whilst all available evidence is taken into account, the
advice provided also reflects experienced professional opinion.

This document has been written on behalf of the Health Protection Agency’s Advisory
Committee on Malaria Prevention for UK Travellers, and is designed to act as a
supplement to the ‘Guidelines for malaria prevention in travellers from the United
Kingdom for 2003’3. The latter document contains a more complete description of
antimalarials and additional preventive measures, together with recommendations for
malaria chemoprophylaxis for individual countries. Decisions on the terms under which
different drugs are licensed for use are the responsibility of the Committee on Safety of
Medicines. This paper should also, therefore, be used in conjunction with Summary of
Product Characteristics (data sheets).
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Introduction
International Passenger Survey (IPS) figures indicate that
the majority of travellers to malarious regions are those
on short-term visits of less than one month. However,
data from the IPS on the number of travellers intending
to visit malarious areas for longer than one month1,2,
combined with information from the Foreign Office
regarding the estimated British community abroad

(unpublished) suggests that there is a need for advice on
using malaria prophylaxis for longer periods.

Most of the advice currently available on malaria
prophylaxis focuses on short-term use. These guidelines
relate solely to the use of prophylactic drugs in the
prevention of malaria in long-term travellers who, for
the purpose of this document, will be defined as those
travelling through, or visiting malaria-endemic
countries for over six months. The document is intended
to provide the best available evidence on which
healthcare workers can base their advice on malaria
prevention for long-term, non-immune travellers. This
document acts as a supplement to the ‘Guidelines for
malaria prevention in travellers from the United
Kingdom for 2003’, pages 180-199 in this issue3, which
should be referred to for a more complete description of
antimalarials and other preventative measures.

The document is divided into three parts. Part A
identifies the risks associated with long-term travel
to a malarious area and examines the long-term use
of malaria chemoprophylaxis in general. Part B
discusses specific risks faced by women travellers and
the use of malaria chemoprophylaxis in pregnancy
and breastfeeding. Part C discusses the long-term use
of chemoprophylaxis for children.

Part A: Advising the long-term traveller
It is essential that any pre-travel consultation with a
prospective traveller involves the following:
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• An assessment of the risk of the visit.
• Advice on the avoidance of mosquito bites.
• Recommendation of chemoprophylaxis appropriate

to the risk and destination.
• Advice on seeking prompt medical attention in the

event of a febrile illness whilst overseas, and within
approximately a year of return, particularly within
the first three months.

These four steps remain essential in preventing
malaria.

Assessment of risk
Health risks for the long-term traveller will vary
considerably, depending in part on the reasons for travel.
These may include business/work related travel, those
visiting friends and family in their country of origin,
overseas study, aid work or those backpacking for
extended periods. For the purpose of this paper, those
living, working or studying overseas will be grouped
together as ‘expatriates’ to differentiate them from
backpackers and those visiting friends and relatives.

Visiting friends and relatives (VFR)
Individuals who originate from countries where
malaria is transmitted, but who have settled in the UK
may later visit their country of origin and remain there
for long periods of time while working or visiting
family. So too may their children who were born in the
UK. Although these individuals are in an environment
with which some of them may be familiar, the risk of
malaria may be great. Their risk will depend on how
much immunity to malaria they have retained since
leaving their country of origin. This in turn will depend
on how long they spent in the UK before their visit.
Immunity to infection, which may have been acquired
by long residence in an endemic area, but is always
incomplete, tends to decrease if the individual is not
regularly exposed to malaria.

Expatriates
Expatriates are usually based at a single location
where the risk of malaria is known. They often have
access  to  medica l  care ,  a  good  s tandard  o f
accommodation and are usually more aware of the
malaria risks.

However, this is not to imply that expatriates
rarely contract malaria. It has been found that up to
30% of some expatriates develop malaria within two
years and that despite their greater experience of
overseas travel (or perhaps as a result) many cases
c a n  b e  a t t r i b u t e d  t o  p o o r  c o m p l i a n c e  w i t h
prophylaxis (Schneider and Bradley, unpublished
data). Low compliance in this group could be due to a
loss of confidence in particular drugs following a
febrile episode or suspected adverse effect whilst
taking them. Expatriates may also mistakenly follow
ill-judged local advice.

Backpackers
Backpackers are often younger than expatriates and
may well be less careful of their personal safety and

less compliant with medical advice, in addition to
having less experience of overseas travel in general.
They have less control over their environment as they
are constantly moving on and have to carry all their
clothes, belongings and provisions with them. They
may be unlikely to add an impregnated mosquito net
to their pack, though they should be strongly urged
to do so, and may well stay in mosquito infested areas
with no house screening or vector control measures
in place. In addition, backpackers may also pass
t h r o u g h  m u l t i p l e  c o u n t r i e s  w h e r e  m a l a r i a
transmission varies considerably, making advice on
chemoprophylaxis difficult. It may not be possible
for  such travel lers  to  take the recommended
chemoprophylaxis for each country as this could
involve a number of different regimens. It will
therefore be important to ensure appropriate
protection for areas of highest risk. These factors tend
to make the backpacker at increased risk of malaria in
comparison to the expatriate. Simple advice and
a simple regimen will aid compliance and bite
avoidance must be particularly emphasised for this
group.

Access to medical care
One major problem for the long-term traveller is the
variable access to and quality of medical care available
overseas. It has been shown that health care is quite
likely to be required at some time during a long stay
overseas4 and that this is frequently more difficult to
obtain for the overland traveller than for the
expatriate. The provision of details of healthcare
facilities or points of information could be crucial.

Chemoprophylaxis for long-term travellers
The main issues influencing the choice of malaria
chemoprophylaxis on a long-term basis are the same
as for short-term use, i.e. adverse events profile,
compliance and efficacy. However, the specific problem
relating to advice on chemoprophylaxis for the long-
term traveller relates to current licensing restrictions.

Adverse events
The UK guidelines on malaria prevention emphasise
the importance of balancing the risk of malaria and
the risk of adverse reactions to antimalarial drugs3.
The cumulative risk of contracting malaria is roughly
proportional to the length of stay in a malarious area
over the first few months. A three-month visit carries
a risk around six times greater than a visit of two
weeks3. The long-term traveller will therefore be at
increased risk of malaria per visit compared with
those on shorter visits.

Figure 1 gives a very simplified picture of the trends
of  malar ia  r i sk  and  o f  adverse  events  f rom
chemoprophylaxis over time. The key issues are that
while the risk of new adverse events falls off over time,
the risk of contracting malaria continues to increase
roughly linearly as exposure to malaria continues. In
other words, chemoprophylaxis in highly malarious
areas is even more important for long-term visitors
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than for  short-term travellers .  For long-term
travellers it is therefore more important to use a
regimen with a higher protective efficacy.

The majority of product ‘data sheets’ (Summaries
of Product Characteristics – SPC) state a time limit
for the use of antimalarials. However, this is more
often associated with a lack of experience in long-term
use of the drug as an antimalarial than with any
known new toxic effect of long-term or cumulative
risk of drug adverse reaction. The guidance given here
relates to the best evidence available on longer-term
use of the drugs, whether for malarial prophylaxis or
for other therapeutic purposes.

Compliance
Limited data are available on the long-term efficacy and
tolerability of antimalarials in travellers. Often studies
have been performed in a military setting where use of
antimalarial chemoprophylaxis is usually closely
supervised and adverse events monitored5,6. A direct
comparison of antimalarial use may therefore be difficult
to make between the soldier, expatriate and backpacker.

Compliance is a key issue in the effectiveness of any
chemoprophylactic regimen. A number of studies have
illustrated that poor compliance is associated with an
increased risk of malaria7-9. Compliance has been shown
to be inversely related to the duration of travel10, except
where military style discipline tends to support
compliance. There is also evidence of weekly regimens
having increased compliance over daily regimens10.

Possible reasons for reduced compliance in long-
term travellers may include:
• Fear of long-term side effects.
• Actual adverse events to one or more regimens.
• Conflicting advice.
• Complex regime/daily tablets.
• R e d u c e d  c o n f i d e n c e  i f  i n t e r c u r r e n t  f e v e r

misdiagnosed as malaria.
• Chance of  malaria (even with prophylaxis)

cumulates over time, and if it occurs, reduces faith in
prevention.

Compliance in long-term travellers may also be
eroded by anecdotal evidence accumulated whilst
overseas.  Such anecdotes may encourage the
perception that chemoprophylaxis is unnecessary11

and, in addition, long-term travellers may overlook
personal protective measures against mosquitoes12.
This situation has been further compounded by the
c o n f u s i o n  t h a t  h a s  s u r r o u n d e d  m a l a r i a
chemoprophylaxis since chloroquine-resistant
Plasmodium falciparum (CRPF) became widespread.

It is therefore particularly important that, as far as
practicable, and considering the need to tailor
recommendations to the specific requirements of the
long-term traveller, instructions should be clear and
simple and the risks associated with malaria must be
emphasised.

A decision on whether chemoprophylaxis is
continued on a long-term basis may partly depend
on the overall length of stay, seasonal risk in the area,
and access to medical facilities. Those travellers living
or backpacking in rural areas may well be further
from appropriate medical attention and the need for
standby emergency medication should also be
considered3. The continued use of chemoprophylaxis
will also depend on current personal health, current
medication, previous medical history, pregnancy, and
relevant family medical history.

Efficacy of regimens
It is important to stress that no chemoprophylactic
regimen is 100% effective and that anti-mosquito
measures should be observed. Also, failures of
prophylaxis  are  not  necessar i ly  due to  drug
resistance. They may be due to inadequate blood
concentrations, as a result of non-compliance, or
variations in drug absorption and elimination.
Travel lers  should be encouraged to continue
chemoprophylaxis despite suffering what they believe
to be a malaria episode. Chemoprophylaxis can only
be effective if taken regularly at the correct dosage
and will usually reduce the severity of a malaria
attack in the event of a ‘breakthrough’ infection.

Licensing restrictions
The specific problem relating to prophylaxis advice
for long-term travellers is that long-term use of many
of the currently advised malaria drugs falls outside
the terms of their current Marketing Authorisation
(Licence).

Until now there have been a number of approaches
in response to this time limit:
• Switching from one chemoprophylactic regimen to

another as the time limit is reached.
• Using chloroquine and proguanil, the only regimen

licensed for long-term use but considered to give sub-
optimal protection in areas of markedly chloroquine-
resistant falciparum malaria.

• Discontinuing prophylaxis in favour of access to local
advice and standby or physician-guided treatment

• Continuing with one prophylactic regimen beyond
its licensed length of use.
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FIGURE 1 Cumulative risk of adverse events and of
malaria
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The Health Protection Agency Advisory Committee
on Malaria Prevention for UK Travellers (ACMP) has
examined the available evidence, which is limited and
in some cases anecdotal, regarding the consequences
of taking antimalarial drugs outside their current
licence. It is thought unlikely that manufacturers will
mount trials looking at the long-term use of these
drugs in the future. As a result, long-term use outside
licensing restrictions is based on cumulative evidence
of lack of harm rather than positive evidence of safety,
and this situation is unlikely to change.

General advice for all regimens
• Once a client is compliant on one prophylactic

regimen and is tolerating it well, transfer to another
regimen increases the likelihood of the development
of side effects due to the introduction of a different
drug.

• There is no evidence of new side effects from long-
term use of any currently available prophylactics
(except from the exceedingly long-term use of
chloroquine, and very rarely).

• Evidence for safety in long-term use comes more from
an accumulating lack of evidence of harm than from
scientific evidence of safety.

• In areas where malaria transmission is high the risk
of disease greatly exceeds the risk of adverse drug
effects.

• Individual risk assessments are important when
deciding what advice should be given. In particular
the other measures that will be used by those
staying long-term in an area where the risk varies
with the season may influence the advice.

• Simplicity in regimen can, as always, be expected to
improve compliance. The safest option is compliance
with one of the most effective regimens.

• Minimising exposure to infection is important,
especially protection from being bitten whilst asleep.

• It is essential to seek medical advice promptly if
symptoms develop.

Specific advice relating to individual regimens
Chloroquine
Travellers have used the combination of chloroquine
plus proguanil extensively, although it’s efficacy of
protection against falciparum malaria has decreased
in many places in recent years. Chloroquine has been
taken safely for periods of many years at a dose used
for malaria chemoprophylaxis.

Much concern has been expressed about the
possible development of retinal toxicity with long-
term use of chloroquine. Retinal toxicity has been
described in those on daily chloroquine dosage for
rheumatic disorders and as a result, two thresholds
for the risk of retinopathy have been suggested:
• A total cumulative dose of 100g of chloroquine base.
• A daily dose of 250mg (4mg/kg)13.

The first threshold would require an adult to take
chloroquine continuously, weekly for six years, and
the second threshold is far in excess of the prophylactic
dosage. It is therefore possible to conclude that risk of

retinopathy from prophylactic dosage alone is
negligible14. Further reassurance can be gained from
the fact that retinopathy has very rarely been
reported in patients taking weekly prophylactic
doses13,15. However, if travellers are concerned, an
opthalmological examination on a six-month to yearly
basis after several years of use is recommended14.

Proguanil
Proguanil seems to be well tolerated, with no serious
side effects. Gastrointestinal problems and mouth
ulcers are reported to occur in 25% of users and may
well be more frequent in those taking the combination
of proguanil plus chloroquine13,16. There is no time limit
specified for the use of proguanil, and so, as long as it
is tolerated, there is no reason to believe that it cannot
be used for a period of several years on a continuous
basis.
ACMP advice regarding chloroquine and proguanil: no
problems with long-term use but considerable concern regarding
level of protective efficacy in certain geographical areas where
the regimen used to be useful.

Mefloquine
Weekly mefloquine has been shown to be a highly
effective regimen in preventing Plasmodium falciparum
infections. However, concern has been raised over the
use of mefloquine in terms of toxicity and side-effect
profile. Despite this, mefloquine was found to be
generally well tolerated when taken in prophylactic
dosages5,17-19.

The overall levels of mild to moderate adverse
events experienced by travellers taking mefloquine
have  been  found to  be  comparable  to  those
experienced when taking proguanil plus chloroquine.
The discontinuation rate due to side effects in a
population taking malaria prophylaxis for between
one and four weeks was found to be lower for
mefloquine (1.7%) than chloroquine plus proguanil
combination (3%)20. This was also found to be the case
in a study on Italian soldiers in Somalia and
Mozambique taking prophylaxis for over three
months, although in this instance a larger proportion
of those over 26 years of age discontinued than did
younger people19. The frequency and type of adverse
events was also found to be comparable in a study
on Peace Corps volunteers taking either weekly
mefloquine or chloroquine alone for over four
months17,21. In addition these studies by Lobel
indicated that minor side effects with mefloquine
declined in frequency with continued use; most occur
within the first three weeks of weekly doses. However
side effects can develop later, and those developing
them should not persist with the course of medication.

There are few data on the use of mefloquine for a
period greater than two years, although there is no
evidence of cumulative toxicity14,17,22. Studies of both
Peace Corps workers and the military found that
long-term prophylaxis (over one year and anecdotal
evidence up to two and a half  years)  is  well
tolerated5,17.
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ACMP advice regarding mefloquine: no evidence of harm in
long-term use if tolerated in the short term, suggest can be used
safely for up to three years in the absence of side effects.

Doxycycline
Doxycycline is known to cause photosensitivity and
may predispose  to  vag ina l  yeas t  in fec t ions
(candidiasis)13,23. Women using doxycycline may carry
a one-dose treatment for this in case of need.
Doxycycline causes diarrhoea in rare instances, but
may also protect against some bacterial causes of
traveller’s diarrhoea. It is licensed for use for up to two
years or more in the treatment of acne in the same dose
as is used for malaria prophylaxis. Doxycycline has
also been used daily for four months in troops deployed
to Somalia, and for 12 months in troops stationed in
Cambodia, without increased adverse events24.
ACMP advice regarding doxycycline: no evidence of harm in
long-term use. Evidence suggests that it may be used safely for
periods of at least up to two years.

Atovaquone plus proguanil (Malarone)
This is the most recent antimalarial to be licensed
in the UK for malaria chemoprophylaxis. Both
components have been used individually on a long-
term basis, and both components have a relatively
short half-life, so there should not be a problem with
use beyond the current 28-day restriction. However,
experience of the combination is not prolonged. It
should be noted that the USA has licensed Malarone
for unrestricted long-term use, and many countries
do not limit the length of course in their licensing
requirements. Cost may become prohibitive for some
travellers.
ACMP advice regarding atovaquone plus proguanil: no
evidence of harm in long-term use, suggest can be used
confidently for travel up to three months, and possibly up to
six months or longer, but only with caution until more post-
licensing experience is available. All adverse events (including
attacks of malaria) should be reported.

Part B: Specific considerations for women
Data suggests that around 45% of all UK residents
travelling abroad are women1. It is perhaps more likely
that women expatriates will be either travelling with
their family or planning to have children whilst living
overseas. Advice on malaria chemoprophylaxis that
is safe for both mother and baby at conception, during
pregnancy and whilst breastfeeding will therefore be
necessary. Expatriates do not necessarily have access
to appropriate information whilst overseas.

There are a small number of studies on women in areas
where malaria is either endemic or epidemic18,25-31. In
regions where malaria transmission is seasonal and erratic,
the population may be regarded as non-immune, so that
parallels can be drawn with non-immune travellers.

Risks associated with malaria in pregnancy
Pregnant women are relatively immunosuppressed
and are therefore at greater risk of developing severe
malaria, which is more likely to be fatal than in non-

pregnant women. Diagnosis can be difficult, as
peripheral parasitaemia may be absent because
numerous parasites are lodged in the placenta.
Complications include severe haemolytic anaemia,
hypoglycaemia,  fever,  jaundice,  renal failure,
hyperpyrexia  and pulmonary oedema.  These
complications can result in miscarriage, premature
delivery, and maternal and/or neonatal death32.
Congenital malaria, especially due to Plasmodium vivax,
is a rare occurrence in pregnant women with
untreated or incompletely treated parasitaemia.

Advice to female travellers
For the above reasons, pregnant women or those
reluctant to avoid pregnancy are usually advised
against travel to malarious areas. However, where
travel is unavoidable it is essential that the patient is
made fully aware of the risks that malaria presents
and also the risks and benefits of chemoprophylaxis.
The importance of reducing contact with mosquitoes
cannot be overemphasised. If at all possible, pregnant
women should remain indoors between dusk and
dawn; however, if they are outdoors at night they
should wear clothing that covers both legs and arms.
Screens and/or permethrin-impregnated bed nets
should be used. Insect repellents containing DEET (N,
N diethyl-m-toluamide) (<50%) can be used sparingly
although nursing mothers should wash repellents off
their hands and breast skin carefully before handling
infants33. Concern over the use of DEET appears to
be due to the rare but widely publicised reports
of  encephalopathic  react ions in chi ldren 34.  A
review of the toxicity of DEET revealed only two
cases of systemic toxicity in adults after topical
applicat ion and 13 cases of  encephalopathic
toxicity in children despite 40 years of extensive
use 35.

Chemoprophylaxis prior to conception
If women or their doctors wish to estimate the time
taken for a malaria drug to be excreted prior to
conception, the CDC supplies information on the half-
lives of selected antimalarial drugs (see table 1 or
consult the CDC website http://www.cdc.gov/travel/
pregnant.htm for up-to-date information).

The half-life of antimalarial drugs has been used to
estimate the time to wait before attempting to
conceive, after ceasing to take the drug.

Mefloquine
Women wishing to become pregnant should allow
three months after finishing mefloquine before
attempting to conceive.

Doxycycline
Women wishing to become pregnant should allow
one week af ter  f in ishing doxycycl ine  before
attempting to conceive.

Malarone
Women wishing to become pregnant should allow
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two weeks after finishing Malarone before attempting
to conceive.

Chemoprophylaxis during pregnancy
Chloroquine-proguanil
The chloroquine-proguanil regimen is considered
to be safe when taken during pregnancy23,36 but is
not as effective as mefloquine in areas with CRPF20,37.
However, it is more effective than chloroquine alone
or no prophylaxis.

Mefloquine
Recommendations on the use of  this  drug in
pregnancy have recently been revised based on the
results of a double-blind, placebo-controlled study18

and on increasing experience with mefloquine during
pregnancy. It now seems unlikely that mefloquine is
associated with adverse foetal outcomes. WHO and
CDC now recommend that, for travel to areas with
CRPF, chloroquine-proguanil should be used during
the f irst  three months of  pregnancy and that
mefloquine prophylaxis may be taken thereafter38.

However, there is concern over the possible
association of stillbirths and miscarriages with the
use of mefloquine prophylaxis in pregnancy18,39,40.
A n i m a l  t o x i c o l o g y  s t u d i e s  i n v o l v i n g  t h e
administration of doses at least ten-times higher than
that recommended for use in humans, led to a decision
by pharmaceutical companies not to recommend the
use of mefloquine during pregnancy. However, a study
by Phillips-Howard et al. (1998) showed that, in a
traveller cohort of 236 pregnant women, there was
no significant difference in the rates of adverse
outcomes when taking chloroquine-proguanil,
sulfadoxine-pyrimethamine or mefloquine throughout
pregnancy41. In addition, there is evidence from a
database established by Roche, of women exposed to
either mefloquine or sulfadoxine-pyrimethamine
during pregnancy, suggesting that the rate of adverse
outcomes is comparable to background rates41.
However, a study by Nosten and colleagues in Thailand
showed that mefloquine treatment of malaria during
pregnancy was associated with a significantly

increased stillbirth rate with a relative risk of 4.7242.
This prompted reconsideration of their earlier, two-
phase prophylactic study18 using mefloquine during
pregnancy. The first phase showed a strong association
between mefloquine treatment and loss of pregnancy
but the second stage showed no significant association.
The combined phases gave a combined relative risk of
2.63, which did not reach statistical significance.
However, Steketee, working in Malawi, failed to
demonstrate an association with stillbirth39.

The lack of conclusive data has encouraged caution
and women have been advised to use contraceptive
precautions while taking mefloquine and for three
months after the last dose. However, the risk of
adverse effects in pregnancy should be balanced
against the risk of contracting malaria and the
complications this can involve. Women should be
reassured that taking mefloquine inadvertently prior
to and/or during the first trimester is not regarded as
an indication to terminate.

Adequately powered studies of mefloquine use in
pregnancy in non-immunes would be so large as to
be impractical and could be regarded as unethical.
Therefore, evidence of safety will inevitably be limited
to the cumulative experience of exposures, as in the
Phi l l ips -Howard s tudy,  and wi l l  be  s low to
accumulate. The CDC plans to collect data
about outcomes of pregnancy in women exposed to
mefloquine during the first trimester43.

Inevitably, a certain number of women will fail to
comply with a recommended chemoprophylactic
regimen whilst travelling long-term or working
abroad. In the event that conception occurs in this
instance, women should be advised to consider a
number of factors:
• the level of malaria transmission in the area,
• the prevalent species of malaria and whether it is

chloroquine resistant,
• whether any other form of prevention (e.g. bite-

avoidance) is being used.
If the risk of malaria is low, advice may be limited

to urging comprehensive avoidance of mosquito bites
and emphasising the need to seek urgent assessment
of any febrile illness as though it may be malaria.
However, in areas of medium to high transmission it
would be foolish not to take any prophylaxis. Even if
chloroquine resistance exists, a regimen of chloroquine
weekly and proguanil daily can still offer some degree
of protection. If residence in remote areas cannot be
avoided, stand-by emergency medication may be
carried, but the options for effective drugs are limited
in pregnancy (please refer to the ‘Guidelines for
malaria prevention in travellers from the United
Kingdom for 2003’, p180-199 in this issue3).

Doxycycline
Doxycycline is contraindicated in pregnancy (e.g.3).

Malarone
The safety of atovaquone and proguanil hydrochloride
when administered concurrently for use in human

or
ig

in
al

 r
ep

or
ts

TABLE 1 Half-lives of selected antimalarial drugs
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pregnancy has not been established and the potential
risk is unknown (SPC, Malarone). Animal studies have
not shown evidence of teratogenicity of the combination.

P r o g u a n i l  h a s  b e e n  u s e d  f o r  m a l a r i a
chemoprophylaxis in pregnant women for many
years with no evidence of toxic effects on the foetus41.
Animal studies have revealed no teratogenicity for
atovaquone.

Chemoprophylaxis and breastfeeding
This is an area where there is very little helpful
evidence. The excretion of chloroquine, dapsone,
pyrimethamine44 and mefloquine in breastmilk45 has
been documented, although both studies were based
on the administration of a single dose. Research on
the effects of continuing prophylactic dosage has not
been published. Experience suggests that mefloquine
is safe during lactation although there is concern that
an infant over three months (or 5 kg) being given
mefloquine prophylaxis and being breastfed by a
mother also taking mefloquine could receive a dose
above the recommended maximum, based on the
child’s weight. This effect would be short lasting, as
the weight of the child increases and the contribution
of breastfeeding to the total prophylactic dose
becomes relatively small.

Nursing mothers should be advised to take the
usual adult dose of antimalarial appropriate for the
country to be visited, except that doxycycline is
contraindicated and atovaquone/progunail is not
recommended because of the absence of data. The
amount of medication in breast milk will not protect
the infant from malaria. Therefore, the breastfeeding
child needs his or her own prophylaxis23, which for
children of breastfeeding age will be either chloroquine
plus proguanil or mefloquine.

Part C: Specific considerations for infants
and older children
Harries et al. (1988) found that the incidence of malaria
in expatriate children was comparable to that in
adults46. This could be partly related to inappropriate
dosage regimens due to errors in calculating
paediatric doses7. Children are at particular risk of
severe and fatal malaria; therefore, parents are
advised against taking infants and young children to
malarious areas, especially if CRPF is present38. If
travel is unavoidable, infants and children should be
well protected against mosquito bites and receive
appropriate malaria chemoprophylaxis38. A study by
Peppiatt and Byass (1990), in which no malaria was
found in expatriate children, suggests that such
comprehensive measures can be highly effective47.
Parents must however be cautious not
to exceed maximum recommended doses, since
antimalarials can be particularly toxic to children.
Details of dosages are provided in the malaria
guidelines3.

E v i d e n c e  i n  s u p p o r t  o f  l o n g - t e r m  u s e  o f
antimalarials in infants and older children is limited.
Advice for long-term use in these age groups is the

same as for adults. Unless otherwise indicated the
recommendations below are based on the best
evidence available, supplemented with general
information in adults. It is assumed that a parent will
supervise children’s chemoprophylaxis, as some
regimes can be difficult even for adults to follow.

Chemoprophylaxis
Chloroquine
Chloroquine is safe for both infants and young
children3,38. However, particular care must be taken
when giving tablets to children, to ensure that they
are actually swallowed, as they have a bitter taste.
Chloroquine syrup, which is sweetened, is widely
available in both developed and tropical countries. It
is important to ensure that chloroquine is stored safely
away from children since an overdose can be fatal.

Proguanil
As with chloroquine, this drug has been used since
the 1940s and is suitable for use by infants and young
children3,38,48. As for adults, the combination of
proguanil daily with weekly chloroquine is more
effective than taking either drug alone, particularly
in areas where CRPF has been reported. However, this
can be a difficult regimen to use for children since
proguanil is only available in adult formulations and,
dependent on the weight of the child, the adult-dose
tablets must be broken and powdered into food3. This,
combined with its incomplete effectiveness, makes it
a viable option only when mefloquine or doxycycline
or atovaquone/proguanil cannot be used.

Mefloquine
A study of mefloquine use in more than 500 children
aged less than five years indicates that it is well
tolerated49. Long-term use of mefloquine is reported
to be safe, well tolerated and not associated with an
increase in adverse effects5,17,19. The main problem lies
in the administration of the correct dosage because
there is currently no suspension available.

Doxycycline
There are no data available on the long-term use
of doxycycline; however, long-term use of other
tetracyclines for other indications is generally well
tolerated50. Doxycycline is only licensed in the UK for
children over the age of 12 years due to the bone
damaging effects of the drug. This age limit varies
between countries.

Atovaquone plus proguanil (malarone)
A 12-week randomised placebo-controlled study on
children aged between four and 16 in a hyperendemic
area for P. falciparum showed that prophylaxis with
atovaquone plus proguanil was both highly effective
and safe51. Atovaquone-proguanil may be a valuable
addition to the prophylactic antimalarials available
for use in children.

Malarone Paediatric tablets are available in the UK
for malaria prophylaxis in children from 11 kg
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upwards. The tablets are a quarter of the strength of
adult tablets and, as stated in the Summary of Product
Characteristics, they can be crushed if necessary for
ease of administration.
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