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ABSTRACT

Background: With the dramatic increase in international travel among Egyptian people, the risk of
malaria importation from malaria-endemic regions threatens the achievement of the malaria elimination
goal of Egypt.

Patients and methods: Blood samples from 700 patients were collected from different medical
laboratories in Egypt from travelers to African endemic areas either Egyptians or foreigners coming to
Egypt within previous 8 weeks; during period from January to December 2016. All samples were done by
direct microscopic examination of the Giemsa-stained thick and thin blood smears (“gold standard”), as
well as the rapid diagnostic test (RDT) (Accurate MAL-w23, Polymed) for feverish cases as a
confirmatory test.

Results: A total of 25;3.57%(out of 700) imported malaria cases were recorded.P. falciparum (15
cases,60%) and P. vivax (14 cases, 56%) were the two predominant species as well as one case (4%)P
ovale. From them 4 cases had mixed P.falciparum and P.vivax and one case had P. falciparum and ovale,
The cases were coming from 11 African countries and their distribution was, Sudan,11; Nigeria, 5;
Ghana,3; Cameroon,1; Angola,1; Congo,1; Chad,1; Guinea,1; Togo,1; South Africa,1; and Eritrea,1case.
RDT was performed for feverish (300) patients and positive results were obtained among 27 cases.
Twenty five of them had parasitemia while the other two had history of past infection.

Conclusions: Imported malaria infections pose an increasing challenge to the malaria elimination in
Egypt. The risk of potential re-introduction of malaria into inland malaria free areas of Egypt should be
urgently addressed, also the rapid diagnostic tests (RDTs), offer a useful tool for rapid diagnosis in
suspected cases.
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INTRODUCTION results®.Microscopic  blood  examination s

The international spread of infectious diseases recognized as the “gold standard” for definitive
including malignant malaria has been accelerated diagnosis, but requires experienced personnel and
by increasing human mobility and travel over implementation of good quality control and
recent decades™ 2. assurance system’.

The importation from endemic regions and the Serological methods for diagnosis of parasitic
threat of spreading drug resistance type remains a antibodies as ELISA and indirect
problem for many eliminating or malaria free immunofluorescence (IFA) do not detect current
countries due to the difficulty of diagnosis, infection but refer to past exposure'®. However,
substantial burden of treatment, relatively high they are useful when applied in epidemiological
mortality rates, and potential secondary local surveys for screening of potential blood donors
transmission® °. and in providing evidence of recent infection in

The disease is considered as one of the most immunocompromised individuals', as well as
important parasitic infections that affect mankind among hidden malaria carriers.
with a heavy burden where an estimated 3.3 Specific antigenic detection is considered a
billion people are at risk of being infected and good diagnostic tool of malaria which can
developing disease®. differentiate between Plasmodium species'?.Also

In 2015, the World Health Organization (WHO) the rapid diagnostic tests (RDTSs), offer useful
set a new target of reducing the global malaria alternative tools of diagnosis. However, before
burden by 90 % by 2030, and encouraged nation these tests can be widely adopted, several issues
members to fulfill the goal of malariaelimination’. remain to be addressed, including quality assur-

Clinical diagnosis of malaria based on patients’ ance of diagnostic performance and affordable
signs and symptoms, including fever, headache, cost when applied in field conditions.
weakness, myalgia, chills, dizziness, abdominal Hence, the present study was done to evaluate
pain, diarrhea, nausea, vomiting, anorexia, and the present situation of imported malaria in Egypt
pruritus is nonspecific and provides variable using (RDT) as well as microscopic examination.
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PATIENTS AND METHODS

Seven hundred blood samples were collected
from different medical laboratories in Cairo from
travelers to endemic African areas either
Egyptians or foreigners coming to Egypt within
previous eight weeks, in the period from January
to December 2016.

The diagnosis of malaria was based on clinical
manifestations, travel history and the positive
results of microscopic examination of the
Giemsa-stained thick and thin blood smears
(“gold standard”) **as well as the rapid diagnostic
test (RDT) (Accurate MAL-w23,Polymed).which
is one step rapid test using lateral flow
chromatographic immunoassay  for  the
simultaneous detection and differentiation of
Plasmodium antigensin human blood or serum
samples. The assay was performed according to
the manufacturer instructions (fig.1).

RESULTS

Among the examined persons,200 of them were
females (28.6%)and the other 500 were males
(71.4%) (Fig.2).The average age was 33.6 years,
ranging between 1 and 70 years (Fig.3).

The average time between the date of coming
from malaria endemic area and the onset of
symptoms was 16.5 days, ranging between 4 and
50 days and the average time between the onset of
symptoms and the correct diagnosis was 6.6 days
(4 to 20 days) (Tab.1). Past history of malaria
was reported by 60 patients (Fig.4)with no data
concerning malaria species. Only 300 cases had
fever during sampling (Fig.5). Plasmodium
species were identified in 25(3.57%) out of 700
individuals (Fig.6), where 15 of them were
diagnosed as P. falciparum and 14 hadP. vivax
while 1 was diagnosed as P. ovale. Among these
patients 4 had mixed infection with P. falciparum
and P. vivax andone case had mixed P.
falciparum and P. ovale infection (Fig.7).Six
patients gave past history of malaria (Fig.8).

The standard diagnostic method for diagnosis
and differentiation of Plasmodium species was
the microscopic examination of thick and thin
blood films and the average parasitemia reached
1.16% (0.01 to 4%). RDT was performed for
feverish(300) patients and positive results were
obtained among 27 cases (Fig.9).

Twenty five of them had parasitemia while the
other two had history of past infection (Fig.10).
The major species of imported malaria were P.
falciparum and P. vivax coming from 11 African
countries and their distribution was, Sudan,11;
Nigeria,5;Ghana,3;Cameroon,1;Angola,1;Congo,
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1;Chad,1;Guinea,1;Tog-0,1;South Africa,1; and
ERITREA,1CASE.

FIGURES AND TABLES
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DISCUSSION

Due to lack of awareness of clinical
manifestations and methods of diagnosis of
malaria among private clinics and primary health
care units due to low endemicity of malaria in
Egypt. Also due to global economic integration
and the rapid economic development of Egypt
where large numbers of people travel to and come
from malaria endemic countries for financial
investment, commercial trade, labor, and
tourism.So the aim of the present work was to
threw light and evaluate the present situation of
imported malaria in Egypt through examination
of 700 blood samples of suspicious malaria
infected people coming from endemic African
countries using thick and thin blood film
techniques as well as rapid diagnostic test as a
confirmatory one.

In the present work it was found that , out of 700
malaria suspicious patients coming from endemic
countries(either Egyptians or foreigners) only
25(3.57)were infected. Fever was a constant
symptom in malaria positive cases and this in
accordance with the universal screening
symptoms for malaria in research studies™.

All positive cases gave a history of travel to
Sudan,11; Nigeria,5; Ghana,3; Cameroon,l;
Angola,1; Congo,l; Chad, 1; Guinea, 1;Togo,1;
South Africa,1;Eritrea,1.Most of them had a
history of traveling to Sudan, which is considered
as one of the highest endemic malaria burdens in
Sub Saharan Africa'. Malaria endemicity varies
from hypoendemic, through mesoendemic and
hyperendemic, to holoendemic and the prevalence
ranges from less than 1% to more than 40% and it
is higher in rural areas than in urban ones'®. In the
present study, P. falciparum and P. vivax are the
two major imported malaria species. The presence
of two morepositive cases as detected by RDT
means the presence of antigenemia without
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parasitemia as the parasite particles can remain in
the blood stream long after infection and therefore
differentiating of active infection from a recently
cleared infection is difficult'. In another
study*®there were two Plasmodium falciparum
infections missed by microscopy and were
detected by RDT probably due to low parasitemia
in tested samples or drug intake that clears
parasitemia with persistence of antigenemia. The
relationship between the increased economic
investment and numbers of exported Chinese
laborers to Africa and the increased number of
imported malaria cases has been established"
Epidemiological investigations of all imported
malaria cases among Chinese were conducted 2
wherea total of 1420 cases were examined during
the study period. P. falciparum (723 cases,50.9
%) and P. vivax (629 cases, 44.3 %) were the two
predominant species. Among them, 81.8 % of
cases were overseas laborers returned from 41
countries, mainly located in Africa (58.9 %) and
Southeast Asia (39.4 %). In the present study, it
was noticed that a large number of cases
presenting with fever or history of fever did not
have malaria.

CONCLUSIONS

This study shows that overseas infections of
malaria have become a major threat to Egyptian
travelers to African countries. In order to reduce
the infection of malaria during periods abroad,
awareness and effective protective measures
against exposure to mosquito bites and malaria
parasites among highrisk groups should be
enhanced. The need to improve capacity for
imported case detection to reduce burden of
severe malaria disease and deaths, as well as
prevent secondary malaria transmission within
Egyptians.RDTs were found simple and effective
for rapid diagnosis of malaria which might
enforce the control measures in Egypt against
imported malaria.

REFRENCES

1. Gushulak BD and MacPherson DW (2004).
Globalization of infectious diseases: the impact of
migration. Clin Infect Dis.,38: 1742-1748.

2. Tatem AlJet al. (2012).Air travel and vector-borne
disease movement. Parasitology, 139: 1816-1830

3. Tatem AJet al. (2016).The geography of imported
malaria to non-endemic countries: a meta-analysis of
nationally  reported  statistics.  Lancet  Infect
Dis(published online).

4. Hanscheid T (2003).Current strategies to avoid
misdiagnosis of malaria. Clin Microbiol Infect., 9:
497-504.

458

5. Checkley AM et al. (2012).Risk factors for
mortality from imported falciparum malaria in the
United Kingdom over 20 years: an observational study.
BMJ.,344:e2116.

6. White NJ, Pukrittayakamee S, Hien TT, Faiz
MA, Mokuolu OA and Dondorp AM
(2014).Malaria. Lancet,383:723-35.

7. World Health Organization. Global Technical
Strategy for Malaria
2016-2030. Geneva:
http://www.who.int/malaria/
areas/global_technical_strategy/en/.

8. Tangpukdee N, Duangdee C,Wilairatana P and
Krudsood S(2009). Malaria diagnosis: a brief review.
Korean J Parasitol., 47: 93-102.

9. Yatsushiro S, Yamamura S, Yamaguchi Y,
Shinohara Y, Tamiya E, Horii T, Baba Y and
Kataoka M(2010).Rapid and highly sensitive
detection of malaria-infected erythrocytes using a cell
microarray chip. PLoS One, 5: €13179.

10.She RC, Rawlins ML, Mohl R, Perkins SL, Hill
HR and Litwin CM(2007).Comparison  of
immunofluorescence antibody testing and two enzyme
immunoassays in the serologic diagnosis of malaria. J
Travel Med., 14: 105-111.
11.ReesinkHW/(2005).European strategies against the
parasite transfusion risk. Trans fus Clin Biol., 12: 1-4.
12.Tangpukdee N, Duangdee C, Wilairatana P

WHO. Auvailable at

andKrudsoodS(2009). Malaria diagnosis: a brief
review. Korean J Parasitol., 47: 93-102.

13. Chotivanich K, Silamut K and Day
NPJ(2006).Laboratory  diagnosis ~ of  malaria

infection.A short review of methods. Australian
Journal of Medical Science, 27(1):11-15.

14. D’AcremontV, Lengeler C and Genton B(2010).
“Reduction in the proportion of fevers associated with
Plasmodium falciparum parasitaemia in Africa: a
systematic review,” Malaria Journal, 9:1, 240.

15. Ro0SS,(2011).Scaling-Up Coverage of Malaria
Prevention and Control Interventions in theRepublic of
South Sudan, SSF for ConsolidatedR7 and R10,
Ministry of Health, Juba, Republic of SouthSudan.

16. Ro0SS,(2009).Malaria Indicator Survey Report,
Republic of South Sudan, Ministry of Health, Juba,
South Sudan.

17. Thongdee P, Chaijaroenkul W, Kuesap J and
Na-Bangchang K(2014).Nested-PCR and a New
ELISA-Based Nova Lisa Test Kit for Malaria
Diagnosis in an Endemic Area of Thailand. Korean J
Parasitol., 52, 4: 377-381.

18. Kamel MM, Attia SS, Emam GD and Al
Sherbiny Nab(2016).The validity of rapid malaria test
and microscopy in detecting malaria in a pre-
elimination region of Egypt. Scientifica, Article 1D
4048032.

19. Liu Yet al.(2014).Malaria in overseas laborers
returning to China: an analysis of imported malaria in
Jiangsu Province,2001-2011.Malar J., 13: 29.

20.Li Zet al. (2016).Epidemiologic features of
overseas imported malaria in the People’s Republic of
China. Malar. J., 15: 141.



