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analysis. A group of patients with falciparum ma‑
laria (n = 51) selected for comparisons did not dif‑
fer with regard to demographic data. The diagno‑
sis was based on the positive results of a micro‑
scopic examination of the Giemsa ‑stained thick 
and thin peripheral blood smears, rapid diagnostic 
test (RDT), and polymerase ‑chain reaction assay. 
The microscopic examination of stained periph‑
eral blood smears was used as the primary diag‑
nostic tool because it remains the gold standard 
for the diagnosis of malaria. However, its accu‑
racy and effectiveness may be unsatisfactory for 
low parasite densities or in the case of low ‑quality 
blood smear. The RDT (OptiMAL ‑IT, Bio ‑Rad, 
Marnes ‑la ‑Coquette, France), which can distin‑
guish between falciparum and nonfalciparum in‑
fection, was used as an alternative when micros‑
copy was not available in urgent cases in order 
to obtain results in patients suspected of acute 
malaria. The test is highly specific and is capable 
of detecting as few as 50 to 100 parasites per μl 
of blood. To be a useful diagnostic tool, the RDT 
must achieve sensitivity greater than 95%. Pa‑
tients with positive or negative RDT results were 
then subject to the microscopic examination to 
confirm the result. A nested polymerase‑chain 
reaction assay targeting the Plasmodium spp. 18S 
rRNA gene was used to increase the sensitivity 
of malaria diagnosis, especially in the case of low 
parasite count and mixed infections when there 
was a difficulty in identifying the species.

Severe (complicated) malaria was defined ac‑
cording to the World Health Organization crite‑
ria.6 Latency was calculated as the number of days 
between arrival to Poland and malaria diagnosis. 
Long ‑term travel was defined as travel exceeding 
24 weeks of stay in an endemic region. A retrospec‑
tive analysis of medical records was performed.

Introduction Plasmodium vivax (P. vivax) is respon‑
sible for tertian malaria, a disease prevalent in 
many countries within tropical, subtropical, and 
moderate climate zones. It is also the second most 
common species responsible for imported Plas-
modium infections in Europe.1,2 In Asia, P. vivax 
is diagnosed in more than half of all malaria pa‑
tients, while in Central and South America it is 
responsible for 71% to 81% of cases.1,3,4

Late onset of symptoms, related to the incuba‑
tion period of several weeks or months, and clin‑
ical relapses contribute to challenges associated 
with imported vivax malaria. Relapses are caused 
by hypnozoites, the unique stage of P. vivax and 
P. ovale species, and can be prevented by using pri‑
maquine. Unlike falciparum malaria, tertian ma‑
laria has traditionally been considered a benign 
form of infection. However, severe manifesta‑
tions, including fatalities, have been increasing‑
ly reported in P. vivax infections, especially dur‑
ing the last decade.5 The number of malaria cas‑
es in Poland is low and usually does not exceed 
40 per year. All of them are imported because Po‑
land was declared free from autochthonous trans‑
mission in 1963.

The aim of this study was to assess clinical fea‑
tures of imported P. vivax malaria in a group of 
patients diagnosed and treated at the Universi‑
ty Centre for Maritime and Tropical Medicine 
in Gdynia, Poland, between the years 2003 and 
2015, with a focus on the incidence and manifes‑
tations of severe cases.

Patients and methods A total of 85 cases of ma‑
laria were diagnosed at the University Centre for 
Maritime and Tropical Medicine during the study 
period, including 25 cases (29.4%) of primary 
vivax malaria, which were included in a detailed 
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Mild anemia was diagnosed in 8 patients 
(32%), and thrombocytopenia—in 16 cases (64%). 
The median platelet count in the vivax malaria 
group was significantly higher than in the falci‑
parum malaria group (86 × 109/l [range, 30–137] 
and 54 × 109/l [range, 28–129]; P = 0.04), while 
the mean parasite count was lower (0.17% [range, 
0.01–0.1] and 1.7% [range, 0.01–7.4], respective‑
ly; P = 0.002). In 4 cases, mixed infection was 
detected.

An abdominal ultrasound examination showed 
spleen enlargement in 16 patients and hepato‑
megaly in 15 patients, while 14 patients were di‑
agnosed with hepatosplenomegaly.

Abnormal radiographic findings included bron‑
chiolitis obliterans organizing pneumonia (BOOP) 
and consolidations in 1 patient and hydrothorax 
in another patient. Those 2 patients (8%) fulfilled 
the criteria for severe malaria. The first patient 
was a 62 ‑year ‑old man with hypertension and di‑
abetes who returned from Venezuela and devel‑
oped pulmonary distress (BOOP) after the intro‑
duction of antimalarial treatment. The second pa‑
tient was an 18 ‑year ‑old woman with a history of 
recent school trip to India, circulatory collapse, 
thrombocytopenia, and suspected Klebsiella pneu-
moniae ESBL (+) urosepsis. Both patients suffered 
from Plasmodium monoinfection.

Discussion All Plasmodium infections in Poland 
are treated in the hospital setting, and almost 
one ‑third of patients are admitted to the Uni‑
versity Centre for Maritime and Tropical Medi‑
cine. In the years 2003–2015, 29.4% of patients 
at the Centre were diagnosed with P. vivax. This 
rate seems to be higher than that reported in 
other European studies (12.9%–25.4%) and may 
be explained by travel patterns of Polish citi‑
zens.2,11,12 In our patients, travel to South Amer‑
ica or Asia was indicative of the highest relative 
risk of P. vivax diagnosis. On the other hand, 
the relative low popularity of VFR travel (“vis‑
iting friends and relatives”) to Africa could also 
contribute to this finding.

For years vivax malaria has been perceived as 
a benign disease; however, it has been recently 
associated with a range of severe and even life‑
‑threatening manifestations.7 In our study, 2 cas‑
es (8%) of P. vivax monoinfection fulfilled the cri‑
teria for severe malaria, and this rate was high‑
er than 2.6% reported in an earlier multicenter 
European epidemiological study.2 This result is 
consistent with the findings of other studies that 
showed a large increase in the number of severe 
P. vivax infections since 2000.8

Underreporting is considered an unlikely ex‑
planation for this phenomenon, and other fac‑
tors have been discussed (ie, changes in P. vivax 
strains virulence and geographical heterogene‑
ity). The limitation of our study is the low num‑
ber of patients, and the unusually high rate of pa‑
tients with severe vivax malaria should be inter‑
preted with caution.

Clinical and laboratory data were entered into 
a standardized data collection form and includ‑
ed into anonymous database, which was ana‑
lyzed using Statistica 12 (StatSoft, Kraków, Po‑
land). The comparison of categorical variables 
was performed using the Fisher exact test. Nu‑
merical variables were compared using the t test 
or the Mann–Whitney rank ‑sum test based on 
the distribution. A P value of less than 0.05 was 
considered statistically significant.

Results The mean age of patients was 33.7 years. 
Vivax malaria was more often diagnosed in pa‑
tients returning from South and Central Ameri‑
ca or Asia compared to Africa, where P. falciparum 
infections predominated (P <0.0001). Most cas‑
es of P. vivax infections (84%) were diagnosed in 
men. The majority of patients reported occupa‑
tional travel to endemic areas (military duties and 
Christian missions). The mean duration of stay 
was 38.1 weeks. Chemoprophylaxis and personal 
protection measures against mosquito bites were 
used by a minority of patients. In 5 cases, a prop‑
er drug regimen without any missed doses was 
used to prevent malaria, 11 patients did not take 
any preventive medication, and 1 person used 
a proper prophylactic regimen but was not com‑
pliant. There were no data available for 8 patients.

In 5 vivax cases, the latency period was longer 
than 1 month. We found no significant associa‑
tions between the late onset of symptoms and 
chemoprophylaxis use (P = 0.3), length of trav‑
el in the endemic region (P = 0.3), or history of 
malaria (P = 0.07).

The mean time between the onset of symp‑
toms and diagnosis at the University Centre for 
Maritime and Tropical Medicine was 5 days. Fe‑
ver occurred prior to hospital admission in each 
analyzed case. The details of reported signs and 
symptoms are presented in TABLE 1.

TABLE 1 Signs and symptoms reported in patients with imported Plasmodium vivax 
malaria

Signs and symptoms Number (percentage) of patients 
with P. vivax malaria (n = 25)

splenomegaly / only splenomegaly 
without hepatomegaly

16 (64) / 2 (8)

hepatomegaly / only hepatomegaly 
without splenomegaly

15 (60) / 1 (4)

hepatosplenomegaly 14 (56)

shivers 11 (44)

fever 38–39oC 10 (40)

>39oC 10 (40)

excessive sweating 9 (36)

headache 8 (32)

muscle pain 7 (28)

nausea 5 (20)

abdominal pain 2 (8)

impaired consciousness 2 (8)

respiratory failure 1 (4)

vomiting 1 (4)
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infections should be considered in patients diag‑
nosed with imported malaria, and relapse pre‑
vention should be introduced when appropriate.

The latency period, which did not seem to be af‑
fected by chemoprophylaxis use in our study, may 
contribute to diagnostic challenges in patients 
with vivax malaria with late onset of symptoms. 
Our findings highlight the need for considering 
vivax malaria as a possible cause of fever in re‑
turned travelers, irrespectively of the time from 
return from endemic countries and chemopro‑
phylaxis use. This has also clear implication for 
pretravel medical advice with regard to destina‑
tions with P. vivax predominance, which should 
include the information about the possible long 
incubation period of tertian malaria.

REFERENCES

1 Carlton JM, Sina BJ, Adams JH. Why is Plasmodium vivax a neglected 
tropical disease? PLoS Negl Trop Dis. 2011; 5: e1160.

2 Mühlberger N, Jelinek T, Gascon J, et al. Epidemiology and clinical fea-
tures of vivax malaria imported to Europe: sentinel surveillance data from 
TropNetEurop. Malar J. 2004; 3: 5.

3 Price RN, Douglas NM, Anstey NM. New developments in Plasmodium 
vivax malaria: severe disease and the rise of chloroquine resistance. Curr 
Opin Infect Dis. 2009; 22: 430-435.

4 Price RN, Tjitra E, Guerra CA, et al. Vivax malaria: neglected and not be-
nign. Am J Trop Med Hyg. 2007; 77: 79-87.

5 Anstey NM, Russel B, Yeo TW, Price RN. The pathophysiology of vivax 
malaria. Trends Parasitol. 2009; 25: 220-227.

6 World Health Organization. Guidelines for the treatment of malaria-
-third edition. 2015. http://www.who.int/malaria/publications/atoz/978924 
1549127/en/. Accessed August 7, 2016.

7 Douglas NM, Anstey NM, Buffet PA, et al. The anaemia of Plasmodium 
vivax malaria. Malar J. 2012; 11: 135.

8 Rahimi BA, Thakkinstian A, White NJ, et al. Severe vivax malaria: a sys-
tematic review and meta -analysis of clinical studies since 1900. Malar J. 
2014; 13: 481.

9 Shaikh S, Memon H, Johano B, et al. Severe disease in children hos-
pitalized with a diagnosis of Plasmodium vivax in south -eastern Pakistan. 
Malar J. 2012; 11: 144.

10 Naing C, Whittaker MA, Wai VN, Mak JW. Is Plasmodium vivax ma-
laria a severe malaria? A systematic review and meta -analysis. PLoS Negl 
Trop Dis. 2014; 8: e3071.

11 Baird JK, Hoffman SL. Primaquine therapy for malaria. Clin Infect Dis. 
2004; 39: 1336-1345.

12 Kuna A, Gajewski M, Szostakowska B, et al. Imported malaria in 
the material of the institute of maritime and tropical medicine: a review of 
82 patients in the years 2002-2014. Biomed Res Int. 2015; 2015: 941 647.

Although parasitemia is included in the World 
Health Organization criteria for the diagnosis 
of severe malaria, the parasite count over 2% is 
rarely detected in patients with severe vivax ma‑
laria.5,9 In both our patients, a parasite count of 
only 0.01% was noted. In addition, we found that 
P. vivax infections were associated with lower par‑
asitemia than falciparum malaria, irrespective of 
the clinical severity.

The most common complications of vivax ma‑
laria include severe anemia, respiratory distress, 
and coma.5,10 Although there were no cases of se‑
vere anemia in the study group, radiological ab‑
normalities (BOOP and hydrothorax) were seen in 
both patients with severe vivax infection. Howev‑
er, none of them required mechanical ventilation.

There were no fatal cases in the study group, 
and there were 3 cases (12%) of malaria relapse. 
Two patients used primaquine as recommended, 
while the third patient was noncompliant. Upti‑
tration of a primaquine dose or extending treat‑
ment duration has been suggested to improve re‑
lapse prevention.11

Mixed plasmodial infections have long been as‑
sociated with diagnostic difficulties. In our study, 
infections with 2 Plasmodium species were diag‑
nosed in 4 patients (16%) and were not associat‑
ed with severe manifestations of malaria.

The efficacy of artemisinin ‑based combination 
therapy, which is currently the first ‑line treat‑
ment in uncomplicated falciparum malaria, has 
not been fully clarified in P. vivax infections. Re‑
sistance to chloroquine, together with a recent in‑
crease in the incidence of severe manifestations 
of vivax malaria, justifies the use of artemisinin‑
‑based combination therapy also in patients in‑
fected with P. vivax.

The period from the date of return to the di‑
agnosis of malaria was 5.5 weeks in our patients, 
which was longer than the previously reported 
period for Polish citizens with imported P. falci-
parum infections.12 It was longer than 1 month in 
20% of the cases, and reached 20 weeks in 1 case.

Latency contributes to misdiagnosis and diag‑
nosis delay because most patients do not spon‑
taneously report travel to a tropical region in 
the case of the onset of symptoms several weeks 
or months after return. Chemoprophylaxis use 
was previously shown to significantly increase 
the latency period in imported vivax infections,2 
but we found no such association in our study. 
This issue has an important implication for clin‑
ical practice in nonendemic countries, highlight‑
ing the need to consider vivax malaria as a possi‑
ble cause of fever in returned travelers, indepen‑
dently of the time elapsed after potential expo‑
sure and irrespectively of chemoprophylaxis use.

In conclusion, the results of our study confirm 
that P. vivax is the second most common species 
responsible for imported malaria in a represen‑
tative group of patients from Poland. To the best 
of our knowledge, this is the first study to focus 
on vivax malaria in travelers and provide details 
of clinical picture, including severe cases. Mixed 


