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ABSTRACT
INTRODUCTION: In this study, we describe patients with im
ported malaria seen at the Department of Infectious Dis
eases (DID), Hvidovre Hospital, Denmark. Our aim was to 
address possible risk factors for contracting malaria and risk 
factors for developing complicated malaria. 
MATERIAL AND METHODS: We searched patient databases 
for all cases of malaria seen at the DID from 1994 to 2012. 
Various parameters were registered. 
RESULTS: A total of 320 cases were identified. We found a 
significant 3.39 % decrease in the incidence of cases per 
year (p = 0.0008). Plasmodium falciparum infection was 
predominant (n = 217) followed by P. vivax infection (n = 
76). 37% of all cases were Africans visiting relatives and 
friends (VRF). A total of 12 patients had one or more re
lapses of their P. vivax infection. In all, 53 (17%) cases were 
defined as severe malaria. 36% (n = 112) reported using 
some type of chemoprophylaxis. 14% (n = 26) of patients 
traveling to Africa in 19992012 reported taking chemopro
phylaxis as recommended in the current guidelines. Compli
cated malaria was significantly associated with failure to 
take any chemoprophylaxis (p = 0.0317, χ2test). 
CONCLUSION: Imported malaria is decreasing at the DID. The 
patients who carry the highest risk of imported malaria are 
ethnic Africans who travel as VRF without using chemopro
phylaxis. Recrudescence from P. vivax malaria is a substan
tial risk. Complicated malaria is associated with failure to 
take any chemoprophylaxis. It is important that travelers re
ceive expedient advice on the use of efficient chemoprophy
laxis to bring down the number of imported malaria cases. 
FUNDING: not relevant. 
TRIAL REGISTRATION: not relevant.

In Denmark, we have observed a variation in the num
ber of imported malaria cases during the past decade 
[1]. In this study, we describe patients with imported 
malaria seen at the Department of Infectious Diseases 
(DID), Hvidovre Hospital (HVH), Denmark. Our aim was 
to address possible risk factors for contracting malaria 
and risk factors for developing complicated malaria. An
nual reports of imported malaria in Denmark only de
scribe the number of cases and the country of origin [1]. 
In this study, we include detailed patient data which al
lows us to describe risk factors for acquiring malaria 
among our travelers with imported malaria. 

MATERIAL AND METHODS
We searched our patient database for all cases of mal
aria and doublechecked with the microbiological data
base for all samples that had tested positive by malaria 
microscopy. We included all patients who were diag
nosed or treated for malaria at the DID during the  
period from January 1994 to December 2012. A diagno
sis of malaria was based on microscopy of three thin and 
three thick blood smears per patient. Patients suspected 
of malaria had malaria smears performed daily for three 
consecutive days. Age, gender, country of origin, destin
ation, duration of travel, purpose of travel, chemopro
phylaxis, treatment, complications and other param
eters were registered. SAS version 9.2 was used for 
statistical analysis. A professional statistician was con
sulted. Malaria incidences were estimated as “trend 
over time” using the Poisson regression (n = 317). Travel 
length in relation to the use of chemoprophylaxis was 
estimated using a Mann Whitneytest (n = 249). Compli
cated malaria in relation to age was estimated using a 
Mann Whitneytest (n = 318). Complicated malaria in re
lation to ethnicity was estimated using Fisher’s exact 
test (n = 309). Complicated malaria in relation to use of 
chemoprophylaxis was estimated using the χ2test (n = 
300). Doctors’ delays were estimated using odds ratio (n 
= 316). Complicated malaria in relation to doctors’ delay 
was estimated using the χ2test (n = 312).

Trial registration: not relevant.

RESULTS
Origin and types of imported malaria
A total of 320 cases of imported malaria were identified. 
57% (n = 183) of the cases were male. The mean age 
was 34.6 years (range: 171 years), Table 1.

Plasmodium falciparum infection was predominant 
(n = 217), followed by P. vivax infection (n = 76), Table 1.

A total of 231 cases were imported from Africa, and 
87% of those were P. falciparum infections. In all, 70 
cases were imported from Asia, and 16% of those were 
P. falciparum infections, whereas 83% were P. vivax in
fections, Table 1.

We found a significant decrease in the total number 
of cases of 3.39% cases per year (p = 0.0008) during the 
observed 19yearperiod. The decline was due to fewer 
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cases from Asia, with a significant decrease in the num
ber of cases of 6.55% per year (p = 0.0066), Table 2. The 
number of cases from Africa remained stable; however, 
in 2000 imported cases from Africa peaked with 28 cases 
of imported malaria, Figure 1.

Recrudescence and relapses
Three patients had recrudescence of P. falciparum or  
P. malariae defined by a positive blood smear within 28 
days of initial treatment. A total of 12 patients had one 
or more relapses of their P. vivax infection. One patient 
had a relapse of a P. ovale infection, Table 1.

Five patients diagnosed with relapse of a P. vivax in
fection were initially diagnosed with P. falciparum, and 
thus did not receive treatment with primaquine phos
phate. They were later rediagnosed and treated for  
P. vivax infection, which indicates either an incorrect ini
tial diagnosis or a missed diagnosis due to an underlying 
double infection. 

Six patients experienced relapse of P. vivax or  
P. ovale despite having received primaquine phosphate 
treatment when initially diagnosed. Four contracted 
their malaria during travels to Asia and two in connec
tion with travels to the Americas. Five patients experi
enced multiple relapses. All five had traveled to Asia 
(India, Pakistan, Indonesia and Thailand).  

Only two patients, both ethnic Pakistanis, were di
agnosed with glucose6phosphatedehydrogenase defi
ciency.

In all, 12 patients had more than one case of mal
aria infection, not counting as either recrudescence or 
relapse. Nine were of SubSaharan African ethnicity, and 
three patients were ethnic Danes, Table 1.

Purpose of travel and ethnicity
The purpose of travel was registered, and 37% of cases 
were Africans traveling to visit relatives and friends, 23% 
were Danes traveling as tourists, 10% were Asians trav
el ing to visit relatives and friends, or residents in malaria 
endemic areas, Table 3. 42% (n = 55) of all Danes either 
traveled to visit relatives and friends, were on workre
lated travels or were residents in malariaendemic areas, 
and we expected that these groups would have a longer 
travel duration than tourists. Travel duration in different 
groups was registered, but data were incomplete, espe
cially for residents. Contrary to our expectations, the 
travel duration of Danish tourists with malaria exceeded 
that of Danes and Africans visiting relatives and friends, 

TABLE 1

Characteristics of imported malaria. Plasmodium

Patients falciparum vivax ovale malariae Double infection

Imported malaria

Age, mean (range), yrs 34.6 (172) – – – – –

Male sex, n (%) 183 (57) – – – – –

Cases, n (%) 320 217 (68) 76 (24) 16 (5) 4 (1) 7 (2)

Recrudescence, n 3 2 – – 1 –

Relapse, n 13 – 12 1 – –

With multiple cases, n 12

Imported from continent, n (%)

Africa 231 (72) 202   4 15 4 7

Asia   70 (22)   11 58   1 – –

Americas   11 (3)    2   9 – – –

Unknown or multiple     8 (3)    2   5 – – –

Complicated malaria, n (%)

Patients, total, n 53 (17) 47 2 1 – 3

Parasitaemia level 25% 13 (4) 10 2 1 – –

Parasitaemia level > 5% 34 (11) 33 – – – 2

Cerebral malaria   8 (3)   7 – – – 1

Kidney failure   3 (1)   1 – – – 2

Pregnancy   7 (2)   5 1 – 1

Exchange transfusion   3 (1)   3 – – – –

TABLE 2

Trend over time. Correlations

Malaria incidence trend over timea p-value

Cases/year 0.9661 0.0008

Asia/year 0.9345 0.0066

Africa/year 0.9922 0.5166

a) Poisson regression.
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Table 2. A total of 22 of the 73 Danes reported traveling 
as backpackers with a mean travel duration of 111 days, 
which explains the above pattern. Petersen et al demon
strated that longterm travelers were more prone to ter
minate prophylaxis due to suspected side effects [2]. We 
found no significant differences between the travel dur
ation of patients reporting taking chemoprophylaxis 
(mean = 69 days) and patients not taking any chemopro
phylaxis (mean = 67 days) (p = 0.0775, Mann Whitney
test).    

Chemoprophylaxis
65% (n = 207) did not report use of any chemoprophy
laxis. 14% (n = 44) used chloroquine/proguanil, 7% (n = 
22) used only chloroquine, 4 % (n = 13) used mefloquine, 
3% (n = 9) used atovaquon/proguanil and 2% (n = 6) 
used Doxycycline. 6% (n = 18) reported use of other or 
unknown chemoprophylaxis. 

A total of 36% (n = 112) reported using chemo
prophylaxis, which is low compared with a similar study 
in which 58% of patients reported taking chemoprophy

laxis [3]. 17% (n = 19) of those who reported taking 
chemoprophylaxis had taken it insufficiently, mainly due 
to observed adverse effects. 

49% (n = 39) of Danes and 20% (n = 30) of Africans 
traveling to Africa used chemoprophylaxis. During 1999
2012, only 26 of 189 (14%) patients traveling to Africa 
reported taking a sufficient chemoprophylaxis (meflo
quine, Doxcycline and atovaquon/proguanil) as recom
mended in the current guidelines. 50% (n = 34) of Danes 
and 0% of Asians traveling to Asia used chemoprophy
laxis.

Complicated malaria
Severe malaria is primarily defined by clinical and bio
chemical assessment of the patient. Thus, parasitaemia 
alone is a poor predictor of disease severity. The WHO 
guidelines describe that patients from nonendemic  
areas or areas with very low malaria transition are con
sidered nonimmune to malaria, and they are therefore 
more prone to progress into severe malaria at a lower 
parasitaemia level of 22.5% [4]. 

FIGURE 1
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A total of 46 patients with a parasitaemia level of 
25% were identified. In all, 11 were of Danish ethnicity 
and one was of Icelandic ethnicity. They were con
sidered nonimmune to malaria and thus categorized as 
severe malaria.  

A total of 53 (17%) patients were defined as having 
severe malaria based on the following criteria (some pa
tients had multiple criteria for severe malaria): a parasit
aemia level of 25% (n = 12), a parasitaemia level of > 5% 
(n = 34), pregnancy (n = 7) cerebral affection (n = 8) or 
kidney failure (n = 3). 

No deaths were recorded. However, one of the 
pregnant patients miscarried, and three patients re
ceived exchange blood transfusion, Table 1. Known risk 
factors for mortality from imported malaria are older 
age, European origin, failure to take chemoprophylaxis 
and patients and doctor’s delay in seeking and providing 
medical care [5, 6]. 

A 0.55% case fatality rate has been reported for 
imported malaria in Europe [7]. We had no deaths in our 
observed period. Thus, we assessed risk factors associ
ated with complicated malaria instead. We found that 
older age was associated with complicated malaria 
(mean: 38 years versus 34 years), (p = 0.0552. Mann 
Whitneytest), though with little difference in age; and 
our results were not statistically significant. This may be 
explained by the fact that the majority of our compli
cated malaria cases were categorized on the basis of 
parasitaemia and not on severity of disease. Compli
cated malaria was significantly associated with failure to 
take any chemoprophylaxis (p = 0.0329, χ2test). We also 
found a significant difference (p = 0.0134, Fisher’s exact 
test) in the number of complicated malaria cases be
tween ethnic groups based on the following groups: 
Denmark, Europe, Asia, Africa and the Americas, with 
Denmark having the highest prevalence (50%) of compli
cated malaria. 

Doctor’s delay
A total of 52 cases of doctor’s delay were observed 
(mean: eight days). Hence, the patients who were diag
nosed late with malaria had contacted the health system 
in the days before diagnosis were made. There was a 
tendency towards fewer cases of doctor’s delay during 
the observed period (% doctor’s delay/year odds ratio = 
0.971; 95% confidence interval: 0.9151.032), but it did 
not reach the level of statistical significance (p = 0.082). 
A total of 11 patients with complicated malaria experi
enced doctor’s delay (mean = four days), but with no sig
nificant association between frequency of complicated 
malaria and doctor’s delay (p = 0.2931, χ2test). Informa
tion on patient’s delay was not accessible, but may also 
have contributed to delay of diagnosis. 

Treatment
During the first 13 years of the period, oral chloroquine 
and mefloquine were the choice for treatment of un
complicated malaria, whereas atovaquon/proguanil was 
the primary choice during the last six years observed. Ex
perience with the use of atovaquon/proguanil as treat
ment for P. falciparum malaria has accumulated in Dan
ish hospitals in later years, and is now the first line 
treatment in most of Denmark in line with artemether/
lumefantrine [8, 9]. Oral chloroquine (adding a two
week course of primaquine in vivax and ovale cases) re
mains the first choice in the treatment of uncomplicated 
vivax, malariae and ovale malaria. Chloroquine resist
ance in P. vivax has been reported worldwide, but only 
sporadically [10, 11].  

Intravenous (IV) quinine was used for treatment of 
complicated malaria during the first 14 years observed. 
In the last five years observed, IV artesunate combined 
with oral atovaquon/proguanil has become first choice 
for treatment of complicated malaria, though quinine 
remains in use when treating pregnant women. 

TABLE 3

Travel characteristics. 

Purpose of travel

visiting relatives  
and friends resident tourist  work  unknown

Ethnicity n
mean duration, 
days (n)a n

mean duration, 
days (n)a n

mean duration, 
days (n)a n

mean duration, 
days (n)a n

mean duration, 
days (n)a Total, n

African 119 37 (113) 18 266 (2)   2 19 (2)   0 351 (1) 1 30 (1) 140

Danish   13 24 (11)   6 282 (4) 73 56 (64) 36 165 (33) 1 49 (1) 129

Asian   20 63 (14) 13 104 (2)   0   0   4   68 (4) 1 42 (1)   38

American     0   0   1   0   0     0 0     1

Other or unknown  67 (5)   0    1 14 (1)   3 107 (3) 2      6

Total 152  38  76  43  5  314

a) Mean duration of travel (number available).
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DISCUSSION
The number of imported malaria cases at the DID de
creased during the observed period owing to fewer mal
aria cases from Asia. This pattern was also reported in 
the United Kingdom by Smith et al, with a decrease in 
cases from the Indian subcontinent from 31% in 1987
1991 to 8% in 20022006 [12]. The malaria incidence in 
South Asia declined during this period, but this could not 
in itself explain the decrease in imported cases [12]. 
Smith et al hypothesized that travelers visiting family 
members in the region increasingly stayed in urban set
tings where local control measures have been most ef
fective in reducing local transmission of malaria [12]. 

Imported cases from Africa remained stable in con
trast to reports from Statens Serum Institut (SSI). Thus, 
the SSI reported a decline in imported cases from Africa 
to Denmark during the 20012012 period. We observed 
a peak incidence in 2000, which also appeared in reports 
from the SSI [1]. Kofoed & Petersen also reported a peak 
of imported malaria from Africa in 2000 and stated that 
this might be due to an increase in the number of travels 
to Africa (based on data from World Tourism 
Organization) and to an increase in chloroquine and pro
guanilresistant P. falciparum, which was the prophylaxis 
of choice in Africa until 1999. Also, they stated that new 
recommendations on chemoprophylaxis in 1999 (ato
vaquon/proguanil, mefloquine or Doxycycline) did not 
reach travelers until years later [7]. 

We found a relapse rate of 16% in patients with  
P. vivax infection, Table 1. 6.5% experienced relapse de
spite adding primaquine treatment. The above relapse 
rate was expected when comparing reported relapse 
rates in the literature. Pukrittayakamee et al reported a 
50% relapse rate in patients with P. vivax treated with 
chloroquine monotherapy and an approximately 20% re
lapse rate in patients treated with both chloroquine and 
primaquine [11]. 

Patient’s delay and doctor’s delay are well de
scribed risk factors for mortality in imported malaria 
[13]. We found no significant association between doc
tor’s delay and complicated malaria, but our mean of 
eight days was consistent with other reports of 48.5 
days of delay from symptom onset to treatment [5], 
which indicates that doctor’s delay in Denmark is not 
markedly different from the delay in other countries 
with imported malaria.

Atovaquon/proguanil was initially marketed in 
Denmark in July 1998, and data on prescription sales 
from the SSI show a marked increase in the daily defined 
dose from 1998 to 2012 [14]. Atovaquon/proguanil has 
markedly fewer sideeffects than mefloquine, for in
stance, and a shorter posttravel regimen than doxy
cycline, which prompts better compliance in travelers 
[6]. It is likely that part of the observed national de

crease in imported malaria from 2001 to 2012 is associ
ated with the increasing use of atovaquon/proguanil as 
chemoprophylaxis. In contrast, the lack of use of any 
chemoprophylaxis or the use of insufficient chemo
prophylaxis may explain why imported cases from Africa 
remained stable at the DID during the observed period. 
The use of chemoprophylaxis was low in ethnic Africans 
and Asians compared with the use in Danes. Cultural dif
ferences may influence on the incentive to seek pre
travel medical advice. Similarly, having the economic 
means for acquiring prophylaxis for an entire family may 
differ among travelers of different ethnicity.  

CONCLUSION
Imported malaria from Africa remains stable, while im
ported malaria from Asia is decreasing at the DID. Afri
cans visiting relatives and friends incur the greatest risk 
of contracting imported malaria. Relapse from P. vivax 
malaria is a substantial risk despite relevant treatment. 
Complicated malaria is associated with failure to take 
any chemoprophylaxis. It is important that travelers re
ceive correct advice and that they are encouraged to use 
efficient chemoprophylaxis; these measures may assist 
efforts to bring down the number of imported malaria 
cases.
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