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Objective: To describe the epidemiology of imported malaria in children in the UK.
Methods: Surveillance data on children with imported malaria, collected through an enhanced
surveillance network set up by the Malaria Reference Laboratory (London, UK), diagnosed between
January 1999 and December 2003 were analysed.
Results: Over the 5-year study period, 9238 cases were reported to the Malaria Reference Laboratory,
and children accounted for 1456 (14.8%) cases. The number of imported paediatric malaria cases fell
from 326 in 1999 to 241 in 2003. Malarial infection occurred in children of all ages and the number of
patients increased gradually with age. Visiting family and relatives was the most common reason for travel
(59.5%), with only 7.2% travelling to an area endemic to malaria on holiday. Most infections (88.4%) were
acquired in Africa, and mainly in Nigeria (49.7%). Plasmodium falciparum was responsible for 81.7% of
all cases, followed by P vivax (11.1%). The number of both P falciparum and P vivax cases fell gradually
from 262 and 45 cases in 1999 to 196 and 20 cases in 2003, respectively. Malaria prophylaxis was
taken by 39% of 500 children with malaria who had travelled to a country endemic to malaria. The
proportion of children with malaria who had taken malaria prophylaxis decreased steadily from 53% in
1999 to 29% in 2003. Two (0.14%) children died compared with 62 (0.76%) adults over the 5-year study
period (p = 0.007).
Conclusions: Although the incidence of malaria has started to decline, a considerable number of children
are still diagnosed with malaria in the UK. In addition, the proportion of children with malaria who had
taken malaria prophylaxis is falling. Although it is reassuring to note the low mortality, there is an urgent
need to improve preventive measures among families travelling to high-risk countries.

M
alaria remains a major cause of morbidity and
mortality in adults and children worldwide.1 The UK
has one of the highest rates of imported malaria

among non-endemic countries, second only to France, with
around 2000 cases reported every year (http://data.euro.
who.int/CISID/?TABID = 98149).2 3 The number of cases due
to Plasmodium falciparum, the species responsible for most of
the morbidity and mortality associated with malaria,4

continues to rise and is now responsible for .75% of all
malaria cases in almost all European countries.2 3 5 6 Children
under the age of 16 years account for a considerable
proportion (10–20%) of imported malaria cases.7 8

Compared with adults, they are more likely to present with
non-specific febrile illnesses and their condition can deterio-
rate rapidly with rapid increases in blood parasite densities,
particularly if they have not been exposed to malaria
previously.7 Despite this, the diagnosis of malaria continues
to be missed, mainly because a travel history is not obtained
and malaria is not suspected.9 Studies in adults and children
have consistently shown that delays in initiating appropriate
treatment for malaria is one of the most important risk
factors for the development of serious complications or
death.5 10 11

We describe recent trends in the epidemiology, the
Plasmodium species responsible, uptake of malaria prophy-
laxis and outcome in children with imported malaria in the
UK over a 5-year period. It is hoped that this study will
increase the awareness of imported malaria in children.

METHODS
Imported malaria describes an infection that was acquired in
an area endemic to malaria by an individual—either a tourist
or a native—but was diagnosed in a non-endemic area after

the development of clinical symptoms. An enhanced surveil-
lance network was set up by the Health Protection Agency
and Malaria Reference Laboratory (MRL, London School of
Hygiene and Tropical Medicine, London, UK) in the mid-
1980s after a dramatic rise in the incidence of imported
malaria in most western European countries.2 This enhanced
surveillance is independent of the mandatory notification
system that requires doctors to inform the designated
consultant in communicable disease control within their
local authority about all cases of certain infectious diseases
(including malaria).12 The MRL identifies malaria cases from
routine reports of all positive malaria slides sent by UK
hospital laboratories to the Health Protection Agency and
from those sent to the MRL for species verification. The MRL
also receives notifications of all deaths caused by malaria in
the UK. For each case, the MRL sends a two-page
questionnaire to the hospital clinician or general practitioner
responsible for the patient, requesting information on the
patient’s age, sex, ethnicity, country of birth, countries
travelled to, uptake of prophylaxis, species responsible and
outcome. The information collected is entered into a
computer database, which is screened regularly to identify
and remove any duplication of cases.

RESULTS
Over the 5-year study period, 9238 cases were reported to the
MRL. The incidence of imported malaria peaked to 2069 cases
in 2000 and then declined gradually in the next 3 years to its
lowest (1722) in 2003 (fig 1). Children under the age of
16 years accounted for 1456 (14.8%) cases (range 14.0–15.9%
of all cases per year). Most cases occurred in children from

Abbreviation: MRL, Malaria Reference Laboratory
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the UK visiting countries endemic to malaria (70.5%).
Around 62% of cases occurred in males. Malaria infection
occurred in children of all ages and the number of cases
increased gradually with age (fig 2). A bimodal seasonal
distribution was observed, with a large peak in July–August
and a smaller peak in January–February, reflecting increased
travel during school holidays (fig 3).

Almost half the number of children with malaria (47.4%)
were born in Africa—mainly west Africa (44.3% of all
children). Most of the children born in Africa came from
Nigeria (43.2%), Ghana (16.1%) or Uganda (13.1%). A
similar proportion was born in the UK (44.3%). Almost all
infections in children were acquired in Africa (88.4%) or Asia
(10.8%), with a handful of cases reported from the Middle
and Far East, Central America and the Oceanic Islands. In
Africa, Nigeria (49.7%), Ghana (15.9%) and Uganda (8.8%)
accounted for most cases, with ,5% of infections reported
from any other African country. Infections in Asia were
acquired mainly in Pakistan (75.6%), followed by India
(11.8%) and Afghanistan (11%). One case of congenital
malaria was also found.

P falciparum was responsible for 81.7% of all cases of
paediatric malaria, followed by P vivax (11.1%), P ovale (4.9%)
and P malariae (1.5%). All cases of P ovale and P malariae
infections and 99.2% of P falciparum infections were acquired
in Africa. Nigeria (51.2%), Ghana (15.9%) and Uganda
(8.3%) accounted for almost three quarters of all P falciparum
cases. By contrast, 87.9% of P vivax infections were acquired
in Asia, with only 12 (8.6%) cases reported from Africa. The
number of P falciparum and P vivax cases fell gradually from
262 and 45 cases in 1999 to 196 and 20 cases in 2003,
respectively (fig 4).

Information regarding the reason for travel was available
for 846 children. Visiting family and relatives was the most
common reason for travel (59.5%), with only 7.2% of children
travelling to an area endemic to malaria on holiday. Over the
5-year period, the proportion of children travelling to visit
family and relatives increased from 51% to 60%, whereas the
proportion travelling on holiday fell from 13% to 5%. In all,
160 (18.9%) children were new entrants to the UK and 78
(9.2%) children fell ill while on holiday in the UK.

Information about malaria prophylaxis was available for
500 of 599 (83.5%) children with malaria who had travelled
from the UK to countries endemic to malaria (table 1).
Malaria prophylaxis was taken by 39.0% of the children. The
proportion of children with malaria who had taken malaria
prophylaxis decreased considerably from 1999 to 2003 (fig 5).
Children travelling on holiday were more likely to take
malaria prophylaxis compared with children visiting relatives
(56.9% v 37.4%). Interestingly, only 5.1% of 59 children
travelling outside Africa took malaria prophylaxis compared
with 43.5% of 439 children travelling to Africa (x2 = 32.3,
p,0.001). The most common reason for travel in both groups
was visiting family and relatives (83.6% of 439 children
travelling to Africa and 91.5% of 50 travelling outside Africa).
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Figure 1 Total number of malaria cases in the UK (1999–2003).
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Figure 2 Number of malaria cases in children by age (1999–2003).
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Figure 3 Month of diagnosis of malaria in 1370 children over the
5-year study period.
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Figure 4 Plasmodium species responsible for malaria in children (by
year).
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Figure 5 Prophylaxis uptake in 500 of 599 children with malaria who
had travelled from the UK to a country endemic to malaria (1999–
2003).
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Only 7% of children with P vivax infection took malaria
prophylaxis compared with 29% of P ovale, 43.8% of
P falciparum and 57.1% of P malariae infections. Information
about compliance during travel and completion of the
recommended course were not routinely collected.

Two (0.14%) children died compared with 62 adults
(0.76%) over the 5-year study period (x2 = 7.19, p = 0.007).
Both children, aged 9 and 11 years, had travelled to west
Africa to visit friends and relatives and both died of
P falciparum malaria, with a peripheral parasitaemia .10%.
One had taken appropriate prophylaxis while abroad but
stopped on returning to the UK. This child became unwell a
week after returning to the UK, but the diagnosis was made
4 days later and the child died in hospital on the same day.
The second child had not taken any prophylaxis and initially
presented with fever, vomiting and abdominal pain. This
child was examined by two doctors on two separate occasions
and was diagnosed with a urinary tract infection. Two days
later, the child was brought back to the emergency
department by ambulance, but remained unresponsive after
having had an asystolic cardiac arrest in the ambulance, and
further resuscitation was unsuccessful.

DISCUSSION
The enhanced surveillance network coordinated by the MRL
provides important information about trends in the epidemio-
logy of imported malaria in the UK. Over the 5-year study
period, 9238 cases of imported malaria were reported to the
MRL. The number of cases peaked in 2000–1 and has been
declining since, reaching 1722 cases in 2003. Since 1985, the
number of cases per year in the UK has dropped below 1800
only twice—1674 cases in 1988 and 1629 cases in 1992.2

Children under the age of 16 years accounted for almost 15%
of all cases and this proportion remained between 14% and 16%
since the early 1990s.7 A clear seasonality is found to be
associated with imported malaria in children, with a distinct
peak in the summer months and a smaller peak in the winter
months (fig 3). These peaks coincide with children travelling
during school holidays and have been observed in previous
studies.9 13–16 In keeping with adult data, the total number of
paediatric cases has been falling, after a peak of 416 cases in
1996 (data not shown) to 326 in 1999 and 241 in 2003. This fall
is due to a decrease in malaria caused by all Plasmodium species.
In particular, the number of cases of P vivax has decreased
dramatically. In the UK, P vivax was the major species
responsible for malaria until 1987, after which P falciparum
became the predominant species.5 In children, the number of
P vivax cases almost halved from 374 cases to 206 cases over the
5-year study period, a trend that has continued at least since the
early 1990s. Between 1991 and 1995, P vivax accounted for

35.7% of all cases of paediatric malaria7 compared with 14% of
cases between 1999 and 2003. At the same time, the proportion
of cases due to P falciparum increased from 37% in the mid-
1980s to 56% in 1991–57 and 81.7% in 1999–2003. Several
possible reasons explain the recent drop in the number of P vivax
cases. Firstly, this trend probably reflects changes in travel
patterns, with increasing travel to and from Africa, which is the
major source of P falciparum infection. Between 1991 and 1995,
for example, 34% of all infections were acquired in the Indian
subcontinent7 compared with only 9.5% in 1999–2003.
Secondly, families travelling to the Indian subcontinent may
now stay in large urbanised cities, where the risk of acquiring
malaria is considerably lower than in rural areas. Thirdly,
families who travel often may self-medicate with antimalarials
acquired abroad when they develop fever. Finally, people
developing P vivax malaria generally do not require hospitalisa-
tion and are usually managed in the community by the general
practitioner. Such cases are less likely to be reported to the MRL
and therefore result in a reporting bias.

Information about malaria prophylaxis was available for
almost 85% of children with malaria. Around 40% of children
with malaria who had travelled from the UK to a country
endemic to malaria had taken some form of prophylaxis, but
it was not possible to determine whether they took it
regularly or completed the recommended course. These
findings are similar to two other recent UK studies that
reported prophylaxis uptake in 42% of 173 children with
malaria in east London between 1996 and 2001 (although
only 15% took them, according to recommended guidelines),9

Table 2 List of useful websites and references for
paediatricians

Useful websites
Health Protection Agency website for malaria: http://
www.hpa.org.uk/infections/topics_az/malaria/menu.htm

Health Protection Agency Malaria Reference Laboratory website:
http://www.hpa.org.uk/infections/topics_az/malaria/default.htm

British National Formulary website for antimalarials:

http://www.bnf.org.uk/bnf/bnf/51/4013.htm

London School of Hygiene and Tropical Medicine Malaria Centre
website: http://www.lshtm.ac.uk/malaria/

National Electronic Library of Infection (NeLi) Malaria website:
http://www.neli.org.uk/IntegratedCRD.nsf/
NeLI_Organisms?OpenForm&Seq
= 2#_RefreshKW_Parasites

World Health Organization Malaria website: www.who.int/topics/
malaria/en/

Malaria prophylaxis for long-term travellers: http://www.hpa.org.uk/
cdph/issues/CDPHvol6/No3/6(3)p200-208.pdf

Useful references
Maitland k, Nadel S, Pollard AJ, et al. Management of severe malaria
in children: proposed guidelines for the United Kingdom. BMJ
2005;331:337–43. http://bmj.bmjjournals.com/cgi/content/
extract/331/7512/337

Anon. Severe falciparum malaria. Trans R Soc Trop Med Hyg
2000;94(Suppl 1):1–90.

Guidelines for malaria prevention in travellers for the United Kingdom
for 2003: http://www.hpa.org.uk/cdph/issues/CDPHvol6/No3/
6(3)p180-99.pdf

Update to the above guidelines for malaria prevention in travellers for
the United Kingdom for 2003: http://www.hpa.org.uk/infections/
topics_az/malaria/pdf/further_update _guidelines.pdf

Table 1 Information on malaria prophylaxis
for 500 of 599 (83.5%) children travelling to
countries endemic to malaria

Malaria prophylaxis No of children

None taken 303
Chloroquine plus paludrine 65
Chloroquine only* 44
Paludrine only 30
Mefloquine 25
Taken but antimalarial not known 20
Pyrimethamine plus dapsone 7
Daraprim 4
Fansidar 1
Homeopathic medication 1
Total 500

*85.1% of children taking chloroquine prophylaxis travelled
to west Africa and 10.6% to east Africa.
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and 41% of 249 children in southwest London between 1975
and 1999.13 The second study noted that although the
proportion of symptomatic children returning from sub-
Saharan Africa who had taken prophylaxis remained
constant over the 25 years, the total number not taking
prophylaxis had increased.13 In our study, however, there was
a marked and constant drop over the 5-year study period in
the proportion of children with malaria who had taken
malaria prophylaxis. Furthermore, children who acquired
malaria in Africa were much more likely to take malaria
prophylaxis than those travelling outside Africa. These
observations have not been reported previously.

One of the major reasons for the decreasing uptake of
malaria prophylaxis is the recent increase in travel by families
belonging to ethnic minority groups who were born in a
country endemic to malaria and are now settled in the UK.
These families often travel to their home towns in rural areas
to visit friends and relatives for prolonged periods of weeks to
months and often do not take any preventive measures
(including malaria prophylaxis) because of the false assump-
tion by the parents that they and their children are protected
from malaria.5 One retrospective study of adult and paediatric
malaria cases, for example, found that 78% of British
Caucasian travellers took prophylaxis as compared with only
13.5% of travellers of ethnic minority origins.17

It is reassuring to note that mortality due to malaria
remains low in children: a finding reported by several recent
large studies on malaria.8 9 13 Unfortunately, the two deaths
that did occur in children are a strong reminder to take a
travel history and consider malaria in the differential
diagnosis for any unwell child returning from an area
endemic to malaria. Currently, there is a need for more
robust clinical information on children who develop imported
malaria. Information relating to whether families seek pre-
travel medical advice, clinical presentation, the risk and
presentation of severe malaria, and development of any acute
and long-term complications is limited to retrospective case
series, of which few include enough patients to interpret the
results with any confidence. A nationwide British Paediatric
Surveillance Unit study on imported malaria in children in
the UK and Ireland began in January 2006 and will continue
until January 2007. The British Paediatric Surveillance Unit
study aims to estimate the incidence of imported childhood
malaria and to describe the epidemiological features, clinical
presentation, management, complications and outcome. It is
hoped that this study will identify high-risk populations and
regions in the UK and Ireland and lead to the development of
strategies that target such populations to prevent imported

malaria by, for example, improving malaria prophylaxis
uptake and directing services to provide specialist care where
it is most needed. Table 2 gives a list of useful websites and
references relating to imported malaria in children.
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What is already known about this topic

N The UK has one of the highest reported rates of
imported malaria among non-endemic countries, with
around 2000 cases every year, of which children
,16 years account for 10–20%.

N The number of cases due to P falciparum, the malaria
species responsible for most of the morbidity and
mortality, continues to rise and is now responsible for
.75% of all malaria cases in almost all European
countries.

What this study adds

N The number of reported cases of imported childhood
malaria due to all Plasmodium species has been falling
since 2001.

N The proportion of children with malaria who had taken
malaria prophylaxis during travel has been falling
every year, from 53% in 1999 to 29% in 2003.
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