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Abstract
This research aimed to encounter rapid diagnostic test (RDTs) efficacy to distinguish malaria
within patients with positive history to fever and/or travelling to endemic municipality. All over
a year, blood samples were amassed from patients visited different laboratories. Both thin, thick
blood films stained with Geimsa and rapid tests were used to diagnose malaria. Malaria was detected by microscopy and RDTs (0.5%, & 0.9%, respectively) of patients. RDTs yielded 100%
sensitivity and 98.5% specificity. Samples detected by microscopy were also detected by RDTs.
All diagnosed malaria patients had history of travelling to Sudan or Yemen. RDTs proved confirmatory tool to catch malaria suspected cases with fever history. Travelers from Sudan and
Yemen should be checked for malaria.
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atories at Alwosta City, Beni-Suef Governorate. Samples were collected over a year,
from August 2015 to 2016. Patients were
selected on behalf of having fever history
and/or travelling to malaria endemic regions.
Patients from all ages and both sexes were
included. A questionnaire was fulfilled included age, sex, residence, history of travelling to malaria endemic regions, and fever.
Ethical consideration: The study was done
in accordance with ethics of the Helsinki
Declaration for sample collections. Patients
were informed about the study aim and were
free to reject collaboration
Blood samples were collected from all patients and tested for malaria parasites using
finger prick capillary blood for thick and
thin blood
dried and fixed with absolute methanol and
covered with foil till examination. To detect
malarial antigen using RDTs, blood samples
were obtained on EDTA and stored at -20oC
RDTs processing.
Microscopic examination of blood samples: Stained films with 10% diluted Giemsa
were prepared and examined for malaria
with species identification (Warhurst and
Williams, 1996). Positive results were considered if one malaria stage was detected,
negative results were considered if high po-

Introduction
Malaria is the most crucial parasitic disease worldwide despite the efforts done to eliminate infection, but treatment and control
programs were effective in low endemic areas (Baird, 2010). About 200 million malaria infections and 400,000 deaths were reported (WHO, 2016).
The convenient of malaria diagnosis helped maintaining proper control and treatment,
using microscopy, the still gold standard, cheap, differentiated species and estimated infection density (Chiodini, 2014). RDTs had
developed as simple noninvasive aiding method with satisfied sensitivity & acceptable
specificity to detect malarial antigen among
fresh and stored blood samples (Choto et al,
2015; Zaki and Madkhali, 2016). WHO used
RDTs and microscopy among clinically suspected cases initial to treatment (Fransisca et
al, 2015). To depend on clinical and laboratory diagnosis was more reliable (Kyabayinze et al, 2008).
The study aimed to test detection of malaria among patients with fever history in Al
wosta City, Beni-Suef Governorate and to
evaluate efficacy of used diagnostic tests.
Material and Methods
Study population: A cross sectional study
of 732 patients attended three medical labor483

wer oil immersion showed no parasites in
the field.
Detection of malaria antigen by RDTs:
Processing was done using in vitro malaria
rapid test cassette, a qualitative immune-chromatoghraphic test to detect Plasmodium
species antigens in the whole blood after the
manufacture instructions.
Detection of P. falciparum specific histidine rich protein 2 (PfHRP-2) antigens and
plasmodia specific lactate dehydrogenase
(LDH) occurred by RIDA®Quick Malaria
(N7006, Germany).
Statistical analysis: Data were analyzed
using SPSS software version 20, as (M±SD).
All variables were presented as frequency,
and comparison was done using Chi-square
& t-test. P value > 0.05 was considered insignificant. RDTs sensitivity and specificity
were calculated with microscopy as the gold
standard. Positive malaria antigen cases
were considered the dependent variable to
estimate risk factors for infection.

Results
Descriptive data: Ages was 36.59±17.2,
male represented 65.4% and 34.6% were
females, and from rural areas (63.7%)
Microscopic examination showed 4 positive samples (0.5%) distributed as, P. vivax,
P. falciparum, mixed P. falciparum & P. vivax infections (0.5%, 0.25%, & 0.25%, respectively).
Malaria antigen was detected in 7 cases
(0.9%). All microscopically positive samples were positive for antigens. They traveled
to Sudan (71.4%) or Yemen (28.6%). Considering microscopy as a gold standard, the
antigen detection showed 100% sensitivity
and 98.5% specificity. Patients with positive
antigen were males (71.4%) from rural areas
(57.1%) with age group >30-40 (42.8%). All
patients gave fever history and traveled to
either Sudan or Yemen. None of sex, age
groups or residence was risk factor for malaria antigen. Details were given in tables (1,
2, 3 & 4).

Table 1: Sociodemographic characters of all patients
Variables
n= 732 (%)
Sex
Male
479 (65.4)
Female
253 (34.6)
Age (M ± SD)
36.59±17.2
Residence
Rural
466 (63.7)
Urban
266 (36.3)
Detection of Malaria
Microscopy
4 (0.5)
Antigen detection
7 (0.9)
History of travelling*
Yes
7 (0.9)
No
725 (99.1)
Table 2: Microscopy versus antigen detection of Malaria (n=732)
Antigen detection (n=7)
+ve
ve
Total
P. falciparum
1
0
1
P. vivax
2
0
2
P. falciparum & P. vivax
1
0
1
Microscopy (n=4)
+ve
4
0
4
-ve
3
725
728
Total
7
725
732
Table 3: Kappa agreement of antigen detection
Microscopy ( )* Interpretation
Sensitivity
100%
< 0:
Poor agreement
0.01 0.20: Slight agreement
Specificity
98.5%
0.21 0.40: Fair agreement
PPV
57.14%
0.41 0.60: Moderate agreement
NPV
100%
0.61 0.80: Substantial agreement
Accuracy
99.2%
0.81 1.00: Almost perfect agreement
0.67
Kappa ( )*
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Table 4: Characteristics of patients with positive antigen detection
Variables
Sex

Male
Female
Age (Mean ±SD)
Age group: (>20-30)
: (>30-40)
: (>40-50)
: (>50-60)
Residence
Rural
Urban

Malaria +ve antigen n=7 (%)
5 (71.4)
2 (28.6%)
33.3±15.4
2 (28.6)
3 (42.8)
2 (28.6)
0
4 (57.1)
3 (42.9)

Malaria ve antigen n=725 (%)
474 (65.3)
251 (34.7)
35.6±11
214 (29.5)
318 (43.8)
171 (23.5)
22 (3.03)
462 (63.7)
263 (36.2)

Total n=732 (%)
479 (65.4)
253 (34.6)
36.5±17.2
216 (29.5)
321 (43.8)
173 (23.6)
22 (3)
466 (63.7)
266 (36.3)

P value
0.41
0.71
0.3
0.5

falciparum with increasing risk with limited
access to safe water and the ongoing internal
wars (Morsy et al, 2019).
In the present study, positive cases (4/7)
were detected by microscopy. Low parasitemia tissue sequestration of the parasite with
blood clearance, suspected relapse, receiving
antimalarial drugs, however no available data for receiving antimalarial drugs by the
present group, that relieved parasites from
the blood with maintained antigenemia (Srinivasan et al, 2000; Iqbal et al, 2004).
RDTs detected malaria earlier than microscopy, but human antibodies cross reaction,
mainly the heterophile antibodies (Moody,
2002) or rheumatoid factor (Laferi et al,
1997. This agreed with Leslie et al. (2014),
who reported that RDTs gave higher sensitivity than microscopy. Kamel et al. (2016)
reported that 2/3 of Plasmodium antigen was
missed by microscopy due to the low parasitemia.
Microscopy carries risk of false negative
with low density infection and errors in species identification (Ohrt et al, 2002; Martín-Díaz et al, 2018), however it was still
the gold standard by the FDA to evaluate
malaria drug and vaccine efficacy (Wongsrichanalai et al, 2007). In non-endemic areas,
RDTs confirmed infection by low microscopic parasite density detected by microscopy,
explained an anti-parasitic immune response
for the first exposure to infection (Zakia et
al, 2016). Also, it did- criminate falciparum or mixed ones as nonspecific (Soliman et
al, 2018)
The present results showed that P. vivax,
P. falciparum followed by mixed P. vivax &
P. falciparum infections were 0.5%, 0.25%,
& 0.25%, respectively. At 2014, an Egypti-

Discussion
In the ancient time, Egypt was a malaria
endemic area even with PCR detection of infection in old mummies (Lalremruata et al,
2013). But, Egypt had eliminated malaria
(WHO, 2012), without autochthonous focus,
most reported cases were sporadic (Zaher et
al, 2007; El-Bahnasawy et al, 2011), except
P. vivax identified at Aswan Governorate
were Sudanese visitors (WHO, 2014). Also,
Al-Agroudi et al. (2018) in 3 years retrospective study of malaria in an Egyptian Fever
Hospital reported 100 malaria youth patients returning back from different Sub-Sahara
of African Countries. The infective malaria
species were P. falciparum (83 cases), P. vivax (10 cases), P. ovale (1case) and mixed
infections (6 cases).
In the present study, positive malaria cases by stained blood films and antigen detection were 7 with history of back from Sudan
(n=5) and Yemen (n=2). Positive cases were
males (71.4%) with age of 30-40 (42.8%)
the age for travelling work and for commercial activity. The activity of individual travelling and immigration to endemic regions
with plasmodial infection proportionally increased the risk of malaria re-introduction
(Dahesh et al, 2009). Since 2004, Egyptians
have visa free access to Sudan making travel
easy for work, agriculture even political motives. It is not mandatory to get malaria
prophylactic medications or mosquito protections measures on crossing borders to Sudan, making non immunized travelers at risk
to catch infections where malaria and human
immunodeficiency virus (HIV) were endemic (Saleh et al, 2019). The other 2 cases had
travelled to Yemen where malaria was complicated mainly the chloroquine resistance
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an outbreak at Aswan Governorate included
20 cases (95.3%) P. vivax and (4.6%) a falciparum cases (Kandeel et al, 2016). But,
Kamel et al. (2016) in El Fayoum Governorate reported P. falciprum
travelled to Sudan. Abo Hashim et al. (2017)
reported imported P. falciparum (60%),
among travelers to African Countries. Patients returned back to Egypt from Sudan recorded the commonest imported falciparum
malaria (El-Bahnasawy et al, 2010). So, the
strict measures should be followed in south
Egypt to prevent malaria re-introduction of
(Bakr et al, 2017).
Specific HRP-2 is the commonly Malaria
antigen focused by RDTs for P. falciparum.
Persistent HRP-2 aids in detecting low and
fluctuating parasitemia (Bell et al, 2005).
PfHRP2-based diagnostic tests were reliable
for P. falciparum detection more sensitive
than PfLDH based tests (Martín Díaz et al,
2018). Gametocytes of Plasmodium produce
LDH antigen thus RDTs targeting LDH was
still positive even after clearance of asexual
stages (Miller et al, 2001). Using RDTs increased the frequency of malaria detection
than microscopy (Mfueni et al, 2018), although Al-Agroudi et al. (2018) in Egypt found
that RDTs failed to detect 4% of positive
microscopic stained blood films
Conclusion
Using RDTs to confirm suspected malaria
was efficient in area without microscopy facility. Sudan and Yemen are risk areas for
imported malaria.
Prophylactic measures is a must for more
reinforcement and collaborations of WHO
Authorities with strict before travel counseling education for travelers to endemic areas
to avoid spread of malaria illness.
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