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Background.  The United Kingdom documented a decline of >30% in imported cases of malaria annually between 1996 and 
2003; however, there are still approximately 1700 cases and 5–10 deaths each year. Prophylaxis health messages focus on families 
returning to their country of origin.

Methods.  We reviewed 225 records of patients seen in Cambridge University Hospital Foundation Trust [CUHFT], a tertiary 
referral center in Cambridge, England. All records of patients seen in CUHFT between 2002–2016 were analyzed in the context of 
national figures from Public Health England.

Results.  Between 2004–2016, there was no decrease in imported cases of malaria locally or nationally. Plasmodium falciparum 
remains responsible for most imported infections (66.7%); Plasmodium vivax contributed 15.1%, Plasmodium malariae 4%, and 
Plasmodium ovale 6.7%; 7.5% (17/225) of patients had an incomplete record. Most cases were reported in people coming from West 
Africa. Sierra Leone and the Ivory Coast had the highest proportions of travelers being infected at 8 and 7 per 1000, respectively. 
Visiting family in the country of origin (27.8%) was the commonest reason for travel. However, this was exceeded by the combined 
numbers traveling for business and holidays (22.5% and 20.1%, respectively). Sixty percent of patients took no prophylaxis. Of those 
who did, none of the patients finished their chemoprophylaxis regimen.

Conclusions.  Significant numbers of travelers to malarious countries still take no chemoprophylaxis. Health advice about pro-
phylaxis before travel should be targeted not only at those visiting family in their country of origin but also to those traveling for 
holiday and work.
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Malaria is a disease caused by the protozoan parasites of the 
genus Plasmodium transmitted by the Anopheles mosquito. The 
human types of malaria are Plasmodium falciparum, which is the 
most serious and can be fatal; Plasmodium vivax; Plasmodium 
malariae; Plasmodium ovale; and, rarely, Plasmodium knowlesi, 
which can each cause acute, severe disease but with a low mor-
tality [1]. Worldwide in 2015 there were an estimated 214 mil-
lion new cases of malaria with 429 000 deaths (World Health 
Organization [WHO] malaria factsheet, 2015 [2]). The WHO 
African region accounts for 90% of these cases, Southeast Asia 
7%, and the Eastern Mediterranean region 2%.

Malaria in the United Kingdom (UK) is always imported. At 
1500 cases per year, it is the most common imported tropical 
disease [2, 3]. Much of this morbidity has been attributed to 
people returning to the country of origin of their family; this 
group was previously shown to report the least use of chemo-
prophylaxis [4]. Regional experience of imported malaria in 
the UK has not been reported since 2015 [5]. We were curious 
to know whether the epidemiology had changed and whether 
health advice messages were still being appropriately targeted. 
We undertook a review and analysis of the epidemiological data 
of malaria patients seen in Addenbrooke’s Hospital (Cambridge 
University Hospital Foundation Trust [CUHFT]) from 2002 to 
2016 and compared this with national data.

METHODS

This was a retrospective review of patients with confirmed 
malaria seen in CUHFT from 2002 to 2016. Malaria infection 
was confirmed using a combination of antigen testing, clinical 
data, and blood films. While most of the patient records were 
paper-based, the patient record software Epic was accessed for 
more detailed demographic data. National figures on imported 
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malaria were kindly provided by the Public Health England 
Malaria Reference Laboratory.

RESULTS

General Trend

Two hundred twenty-five patients had confirmed malaria 
between 2002 and 2016, with a mean of 15 cases per year. There 
was little evidence of any change in trend from 2004 onward. 
Most of these infections were due to P.  falciparum, which 
accounted for 66.7% (150/225) of cases in this 15-year period 
(Figure 1).

Malaria cases in the UK show a decline of 31.2% between 
1996 and 2003; however, this is not maintained as the num-
bers of malaria cases per year in the UK plateaued thereafter 
(Figure 2).

Age and Sex

Data on age and sex were available for 219 patients. There 
were more male cases of malaria at all ages except 10–14 years. 
The highest number of malaria cases for men was in those 
30–34 years of age, peaking at 29 cases; for females, it was in 
those 20–24 years of age, peaking at 12 cases (Figure 3).

Travel History

Most of the malaria cases seen in CUHFT between 2002 and 
2016 were imported from Africa. West Africa (in particular 
Ghana and Nigeria) contributed the most cases (66 cases). 
Some patients visited >1 malarious country, and it was unclear 
where their malaria was acquired (Figure 4).

National data (Table 1) show similar trends to those seen in 
CUHFT, with Nigeria and Ghana also contributing the most 
malaria cases imported to the UK in this time period (7175 and 

2567 reported cases, respectively). India had the most people 
coming to the UK, with >16 million people; however, it had one 
of the lowest rates of imported infection at 8 cases per 100 000 
travelers nationally. This is in contrast to countries such as Sierra 
Leone, Ivory Coast, and Cameroon, which had the highest pro-
portions of infection at 7, 8, and 5 cases per 1000 travelers, respec-
tively, despite relatively fewer travelers. No malaria cases were 
recorded by the Malaria Research Laboratory nationally from 
Egypt, Laos, Vietnam, and Mauritius despite there being at least 
1 case from each of these countries seen in CUHFT (Table 1);  
this disparity is unexplained. Based on country of birth, the UK 
and Africa accounted for 64% of all cases (Figure 5).

Reasons for Travel

Reasons for traveling to a malarious country were documented 
for 169 patients. Of these, the largest group comprised those 
visiting family in their country of origin (27.8% [47/169]); how-
ever, a large number of patients were also UK residents visiting 
malarious countries for holiday (22.5% [38/169]) and/or work 
reasons (20.1% [34/169]) including volunteer work and military 
attachments. Other reasons included UK citizens living abroad 
(2.4% [4/169]), foreign students studying in the UK (13.0% 
[22/169]), new entrants to the UK (8.3% [14/169]), and foreign 
visitors falling ill in the UK (5.9% [10/169]) (Figure 6).

Chemoprophylaxis

To assess the effectiveness of health messages on the importance 
of antimalarial chemoprophylaxis, we examined the evidence 
for taking and adhering to chemoprophylaxis by this popula-
tion over this 15-year period. These data were available for 193 
patients. Of these, a staggering 60% (116/193) of patients took 
no prophylaxis at all. Of the 40% (77/193) who took prophylaxis, 

Figure 1.  Malaria cases in Addenbrooke’s Hospital, Cambridge University Hospital Foundation Trust, by year, over a 15-year period: Plasmodium falciparum, 66.7% 
(150/225); Plasmodium vivax, 15.1% (34/225); Plasmodium malariae, 4% (9/225); and Plasmodium ovale, 6.7% (15/225). For 17 patients, the causative organism was not 
recorded.
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32.5% (25/77) did not know what they had taken (“unknown”) 
(Figure 7). The remaining 52 took a variety of drugs, but none 
consistently, and none on return to the UK. The most common 
identified prophylactic drug used was doxycycline.

Treatment and Outcomes

Parasitemia data were available for patients presenting with 
P. falciparum malaria in 109 of 150 patients. Most patients pre-
sented quite early on with low parasitemia levels in the range of 
0.1%–0.5%, which may have contributed to the successful treat-
ment outcomes (Supplementary Figure 1).

Heavier parasitemia was observed in patients at the extremes 
of age with an average of 4.3% in the age group 5–9 years and 
5.35% in the age group 65–69 years (Supplementary Figure 2).

Almost all of the patients treated in Addenbrooke’s 
Hospital who presented with malaria between 2002 and 2016 

recovered. Data on outcomes of treatment were obtained using 
Addenbrooke’s Epic software and was available for 202 patients. 
Of these, 98.5% (199/202) recovered and 1.5% (3/202) died 
(Supplementary Figure 3A and 3B).

UK national figures show a similar pattern of treatment 
outcomes as that shown in CUHFT. Most patients (99.6% 
[24045/24149]) who had malaria recovered, whereas 0.4% 
(104/24149) died.

DISCUSSION

In this study, we set out to elucidate the trends of malaria in patients 
presenting to Addenbrooke’s Hospital. The total malaria cases per 
year stayed relatively constant with an average of 15 cases every 
year. This is in line with data from the 2015 UK malaria report [2], 
which shows relatively static numbers from the year 2002 to 2015 
following a steep decline from 2500 to 2050 cases annually seen 

Figure 2.  United Kingdom malaria cases by year, 1996–2016. Data source: Public Health England (PHE) Malaria Reference Laboratory, London School of Hygiene and 
Tropical Medicine, supplied by the Travel and Migrant Health Section, PHE National Infections Service, Colindale, London.

Figure 3.  Malaria cases in Cambridge University Hospital Foundation Trust by age group and sex; there were 158 male patients and 61 female patients over the 15-year 
period.
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between 1996 and 2001. This suggests that, since this earlier decline, 
current health messages about visiting malarious countries are hav-
ing very little effect on combating imported malaria to the UK.

As in previous reports, most of the cases seen in hospital 
were P.  falciparum infection. This is consistent with data 
across the UK as reported in the 2015 UK malaria report [2]. 
Most of the cases of malaria infections in this study were in 
young men between the ages of 15 and 40 years. It is thought 
that men are less compliant with chemoprophylaxis [6]; an-
other plausible explanation is that more young men could 
be migrating to or emigrating from the UK for work-related 
reasons.

Malaria cases seen in CUHFT were acquired in a variety 
of countries, with the biggest contribution of malaria cases 
coming from West Africa, a well-documented source of 
imported malaria to the UK [4]. This could simply reflect the 
relatively large numbers of people traveling to the UK from 
this region, as there were >4 million visitors to the UK be-
tween 2002 and 2016 from Nigeria and Ghana alone. This is 
in stark contrast to a country like Ivory Coast, which had just 
>67 000 visitors to the UK in the same time period but had the 
highest proportion infected with malaria at 8 per 1000 people. 
No malaria cases were recorded by the Malaria Laboratory 
nationally from Egypt, Laos, Vietnam, and Mauritius despite 
there being at least 1 case from each of these countries seen in 
CUHFT. There are a number of possible explanations for this 

Figure 4.  Malaria cases in Cambridge University Hospital Foundation Trust by country in which infection was acquired, 2002–2016. “Other” represents 17 countries that 
each contributed 1 case (Mauritius, Nepal, Laos, Vietnam, Cambodia, Namibia, Botswana, South America [country unspecified], Mali, Benin, Iraq, Gabon, Malaysia, Somalia, 
Algeria, Mozambique, and Zimbabwe).

Table 1.  National figures for the total numbers of people traveling to 
malarious countries, total malaria cases in the United Kingdom, and 
proportions of travelers being infected. Data source: Office of National 
Statistics and Public Health England (PHE) Malaria Reference Laboratory, 
London School of Hygiene and Tropical Medicine, supplied by the Travel 
and Migrant Health Section, PHE National Infections Service, Colindale, 
London. Two cases seen in Cambridge University Hospital Foundation 
Trust that were recorded as “undefined Africa” (see Figure 4) have been 
excluded from this table. Abbreviation: CUHFT, Cambridge University 
Hospital Foundation Trust.

Malaria Prophylaxis Number of Malaria Cases

Doxycycline 24

Mefloquine 10

Proguanil 4

Chloroquine/proguanil 4

Fansidar 4

Malarone 3

Chloroquine 3

Unknown 25

None 116

No data 32
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including inaccurate reporting/history in the case of Egypt and 
Mauritius. This likely also reflects significant underreporting 
within the UK [7], although another plausible explanation is 
the difficulty in assigning a country of infection to people who 
traveled to >1 malaria-endemic country on the same trip, as we 
noted in a small number of our cases.

Over the 15 years covered by this study, 52 239 837 visits 
were made by UK residents to malarious countries (Table 1), 
and 22 053 510 visits were made to the UK over the same time 
period from these areas. These figures are being maintained, 
with potential malaria exposure occurring in an average of 
>3 million UK residents traveling away from and >1 million 
visitors coming to the UK every year (Supplementary Figure 
4A and 4B).

From Figures 5 and 6, it is clear that many people infected 
with malaria are visiting family in their own country of or-
igin. This is a well-observed phenomenon [2, 4, 8] and is as-
sociated with poor chemoprophylaxis use (Figure 7). None of 
these patients reported using chemoprophylaxis as prescribed 

and, in particular, none reported continuing the medication 
upon return; where a reason was given, most of the patients 
cited side effects (eg, nausea) as the reasons for stopping med-
ication. Doxycycline was the most commonly used drug in 
those patients in whom prophylaxis was identified, which may 
represent local advice as it was not the most commonly used 
nationally during this period. The Advisory Committee on 
Malaria Prevention recommends atovaquone-proguanil, dox-
ycycline, or mefloquine for most malaria-endemic areas, es-
pecially sub-Saharan Africa [9]. Of the recommended drugs, 
doxycycline is the cheapest, and this may have influenced 
choice.

The “visiting family” group of patients has been shown to 
report the least use of chemoprophylaxis, which has been 
attributed to them visiting a familiar environment and being 
likely to underestimate loss of semi-immunity and the conse-
quent risk of malaria [10]. Some travelers reported that, even 
if they were to get ill, they believed they would be able to easily 
deal with it while in their country of origin [11]. Therefore, de-
spite much education on the importance of malarial chemopro-
phylaxis being targeted at this group of people, it seems these 
efforts, after a decline in the early years of the century [12], have 
now lost their impact [2]. Another potential contribution to 
this steep decline in cases could be more people visiting urban 
areas in malaria-endemic areas where transmission is likely to 
be lower [12]. Lack of chemoprophylaxis use and lack of ad-
herence to chemoprophylaxis regimen likely contribute to lack 
of continued significant decline in malaria cases after 2001 [4, 
13, 14]. Chemoprophylaxis use as low as 7% in those traveling 
to visit friends and family and 24% in those traveling for other 
reasons has been recorded [4].

The contribution of people born in the UK going to ma-
larious regions for holidays and business is significant and 
has also been noted [15]. Some of the patients included in 
the “work” category were soldiers with the British forces. 
This potentially highlights 2 more groups of people in 

Figure 5.  Malaria cases in Cambridge University Hospital Foundation Trust by patient’s region of birth.

Figure 6.  Malaria cases by reason for travel, 2002–2016, Addenbrooke’s 
Hospital. Abbreviation: UK, United Kingdom.
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which the message of the importance of chemoprophy-
laxis should be stressed. The 2015 UK malaria report [2] 
recommends targeting Africans (ie, those traveling to visit 
friends and family) with pretravel advice; this has recently 
been confirmed [16], with highest rates of infection in 
those traveling to visit friends and family, black Africans 
in particular. Our data support this, but only in part; al-
though the single largest group recording the highest ma-
laria cases was the “visiting friends and family” group 
(27.8%), British patients traveling for work (20.1%) and 
holiday (22.5%) contributed significantly, with these 2 
groups accounting for more malaria cases than those trav-
eling to visit friends and family. Pretravel prophylaxis ad-
vice should thus also be targeted and emphasized toward 
these 2 groups. Some malaria chemoprophylaxis including 
Maloff Protect (atovaquone-proguanil), Avloclor  (chloro-
quine), Paludrine (proguanil), and Paludrine/Avloclor pack 
are now available without prescription over the counter in 
the UK [17]. This is a promising endeavor to improve ac-
cess to chemoprophylaxis without the need to see a doctor. 
The issue that remains is bringing such services to the atten-
tion of travelers and not only emphasizing the importance 
of taking chemoprophylaxis but adhering to the chemopro-
phylaxis regimen.

We noted a high average parasitemia in extremes of age (4.3% 
in those aged 5–9 years and 5.4% in those aged 65–69 years). 
At the younger age range, it has been postulated that higher 
intrinsic susceptibility, combined with nonspecific symptoms 
and potentially delayed diagnosis, could contribute to higher 
average parasitemia [10]. In the age group 65–69 years, factors 
such as comorbidities and potential immunocompromise may 

also contribute. This may be correlated with higher mortality 
rates in these 2 age groups [18].

Many patients at presentation have relatively low parasit-
emia levels, mostly in the 0.1%–0.5% range. This may reflect 
the effectiveness of the message from the 2015 UK malaria 
report [2], urging travelers to “take fever seriously” and visit 
a doctor after visiting a malarious region, and is probably re-
flected in the low mortality rate seen. The mortality rate at 
CUHFT was higher than the national average. This may re-
flect CUHFT being a tertiary center with a wide catchment 
area and a low incidence of disease. Some delay in diagnosis 
of some cases may have occurred, and this may explain the 
higher fatality rate.

This study has limitations. As a retrospective study of pa-
tient records, it was limited by lack of complete patient data in 
parts—in some cases data were not recorded, and in some cases 
data were unavailable as they were classified, in the case of the 
armed forces.

Supplementary Data
Supplementary materials are available at Clinical Infectious Diseases on-
line. Consisting of data provided by the authors to benefit the reader, 
the posted materials are not copyedited and are the sole responsibility of 
the authors, so questions or comments should be addressed to the cor-
responding author.
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Figure 7.  Malaria cases based on prophylaxis use, Cambridge University Hospital Foundation Trust.
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