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Abstract 
Introduction: This study was designed to compare the detection of malaria parasites in peripheral blood smears using the Cyscope malaria 

rapid fluorescent microscopic technique and light microscopy of Giemsa-stained smears.  

Methodology: A total of 295 blood smears were collected from patients of all age groups presenting with clinical signs and symptoms of 

malaria to 10 City Health Clinics in Harare.  For each patient two blood films were prepared. Microscopic examination was done 

independently in two laboratories, with one performing the Giemsa stain and the other the Cyscope method.  After the tests were completed, 

the results were then matched and recorded without any alterations.  

Results: An equal number of men and women were malaria positive and their ages ranged from five to 66 years. Concordance in the 

detection of parasites (positive or negative) was 98.6% (291/295).  In all four cases of discordance, malaria parasites were detected using the 

Cyscope but not with conventional microscopy. The Cyscope gave a 100% sensitivity and a specificity of 98.6%.   

Conclusion: The Cyscope may be a valuable addition to diagnostics of malaria  in  resource-limited settings such as Zimbabwe. 
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Introduction 

Malaria, an infectious disease primarily caused 

by Plasmodium falciparum, is estimated to cause 

over 300 million cases of acute illness annually 

resulting in over one million deaths. More than 80% 

of cases are reported from sub-Saharan Africa where 

the disease may account for as much as 40% of 

public health expenditure, and more than half of 

outpatient visits and inpatient admissions [1,2].  In 

Zimbabwe malaria transmission occurs in 40 of the 

59 administrative districts, resulting in more than half 

the population being at risk. Nationwide about 12% 

of outpatient clinic visits are for malaria, though in 

areas of endemic and seasonal malaria this figure 

may be much higher. While most cases are 

uncomplicated and respond well to appropriate 

treatment, malaria is recorded as the cause of death in 

8% of cases [3]. Of the five million people estimated 

to be at risk in Zimbabwe, about 200,000 are 

pregnant women, and 900,000 are children under five 

years of age - the two groups who are particularly at 

risk of severe or fatal infections.  

To prevent serious complications and death, 

treatment must be given promptly. In much of Africa 

treatment is given on the basis of clinical symptoms 

alone, though some would argue that this leads to 

inappropriate use of anti-malarials, which is both 

expensive and may contribute to the emergence of 

resistance [4-6]. Prompt and accurate diagnosis is the 

corner stone of effective malaria management and 

control, but limited access to effective laboratory 

diagnosis and eventually treatment in areas where 

malaria is endemic reduce the effectiveness of such 

strategies [7]. The traditional approach to malaria 

diagnosis is microscopic examination of Giemsa-

stained peripheral blood smears. While a number of 
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newer techniques have been developed, such as rapid 

antigen detection assays and nucleic acid 

amplification tests, these have limited value in 

community-based clinics in rural areas where most 

cases of malaria infection are seen [8-10]. 

Microscopy therefore remains the principal means of 

diagnosis.  

Traditional microscopy using Giemsa-stained 

blood smears and high-power light microscopes has a 

number of problems. Giemsa stain is unstable at high 

temperatures and so has to be freshly prepared; the 

technique is labour intensive and time-consuming; 

and low parasite numbers, below 20 parasites/µl of 

blood, may be missed. The number of slides that can 

be examined without undue strain is limited, and tired 

microscopists may be even more likely to miss 

occasional parasites in a Giemsa-stained smear [7]. 

Alternative staining techniques using fluorescent 

stains have been described, and have the advantage of 

allowing rapid scanning of slides at lower 

magnification that both reduces microscopist fatigue 

and increases rates of detection where the 

parasiaemia is low [11]. The fluorescent dye SYBR-

green 1 has been shown to be the most useful in the 

detection of malaria parasites [12]. Until recently, 

however, the need for a special microscope with UV 

light limited the value of such techniques. Recently a 

portable fluorescence microscope was developed in 

Germany (“Cyscope”, Partec GmbH, Munster, 

Germany). The microscope is capable of both 

fluorescent and transmitted light operation, and 

incorporates powerful high-efficiency light-emitting 

diodes (LED) as light sources. The microscope is 

battery-powered and portable and can be used 

independently of mains power for many hours. A 

built-in camera interface enables images of the slides 

to be taken for further investigation by image analysis 

software if desired (Figure 1).  

 

Slides that are pre-coated with fluorescent stains 

can be used in combination with the Cyscope to 

provide a rapid, affordable and practical alternative to 

traditional methods of parasite detection. In this paper 

we compare the rate of detection of malaria parasites 

in blood films examined using the Cyscope method 

and using standard Giemsa-stained blood film 

microscopy. 

 

Methodology 
Blood samples were collected from 330 patients 

(48% male, 52% female, ages two years to  > 60 

years) seen at 10 polyclinics in Harare during June to 

October 2007. All patients had self-presented to the 

clinic with symptoms consistent with a clinical 

diagnosis of malaria (mostly fever, headache and 

malaise) and consented verbally to the collection and 

use of blood specimens for detection of malaria 

parasites. Blood was collected into EDTA-coated 

tubes and kept in a cooler box away from direct light 

before being transported to the laboratory. Blood 

specimens were used to prepare thick smears (5 µl 

blood smeared into a 1cm diameter circle and 

allowed to air dry) that were stained (unfixed) for 30 

minutes with diluted Giemsa using the standard 

operating procedure of the PHLS. Thick smears were 

initially examined at x400 magnification for 

microfilariae. At least 50 fields were then examined 

at 1,000x magnification (using oil-immersion) for 

malaria parasites.  

A 10 µl sample of the same blood specimen was 

applied to the surface of the pre-coated slides 

supplied by the manufacturer. The blood was 

distributed evenly over the slide, incubated for one 

minute at room temperature and a cover slip was 

applied before examination using the Cyscope 

microscope. Using the normal white-light LED and 

20X objective lenses, the focus was adjusted to 

clearly show red blood cells. The light source was 

then changed to UV-light to detect fluorescing 

objects – white blood cells and parasites – which 

showed as bright blue light against a dark background 

as shown in Figure 2.  

The blood film examinations were performed at 

the Public Health Laboratory (Giemsa-stain) and the 

laboratory of the BRTI (Cyscope) without either 

laboratory knowing the results of their examinations. 

Only when all the slides had been examined were the 

results of the independent examinations combined for 

analysis. 

 

 

Figure 1. The Partec Cyscope comes with built in camera 

interface that allows pictures to be viewed from a 

computer. 
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Results 

Of the 330 samples collected 295 were suitable 

for examination by both methods, and six (2%) were 

positive by Giemsa compared with 10 (3%) that were 

positive by Cyscope. This meant that concordant 

results (either positive or negative by both tests) were 

found in 291 (99%) specimens. In all four cases of 

discordance, parasites were found using Cyscope but 

not using Giemsa, and subsequent re-examination of 

the Giemsa-stained slides confirmed the presence of 

low numbers of  

parasites. With such small numbers of positive 

specimens in this urban sample, measures of 

sensitivity (100%) and specificity (98%) may not be 

particularly reliable, especially as the “false 

positives” were subsequently shown on closer 

examination to in fact be true positives. 

 

Discussion and Conclusion 
This study has demonstrated that the Cyscope is a 

useful and reliable tool to use in the detection of 

malaria parasites in blood specimens. The technique 

used is simple and rapid, slides can be read easily and 

quickly, and the Cyscope itself is a robust instrument 

that can be used in resource-limited settings as well 

as in more sophisticated laboratory settings. In a 

sample with low rates of parasitaemia there was good 

concordance between Cyscope examinations and 

examination of Giemsa-stained blood smears, with 

the Cyscope detecting a small number of additional 

positive cases. There is a clear need to further expand 

investigations of the technique in areas where malaria 

transmission is common and a higher percentage of 

parasitaemic patients would be expected. 

In this study there was no attempt to determine 

the parasite load through quantitative evaluation of 

parasites. 

The limit of detection of parasites using Giemsa-

stained smears is about 20 parasites per microlitre of 

blood, but there are no data available on the limit of 

detection of parasites by the Cyscope system. Our 

finding of a number of infections where parasites 

were detected by Cyscope but not by conventional 

thick smear microscopy suggests the limit of 

detection is much lower, but quantitative assays are 

needed to provide these data. While conventional 

microscopy may be used to identify parasite species 

on the basis of morphology of parasites and infected 

cells, identification to species level is not possible 

with the Cyscope system because it is only the DNA 

and not the whole cell that is stained. In areas where 

one particular species of Plasmodium predominates, 

such as Zimbabwe where > 98% infections are due to 

P. falciparum, this is not a great problem; however, 

in areas where infections with other species are more 

common, specific identification may be needed to 

ensure correct treatment. Furthermore, we have 

presented no data on the effects of specimen age on 

the sensitivity of the Cyscope and this may be an 

issue in areas where specimens are stored before 

being examined. 

The Cyscope may be a valuable addition to 

diagnostics in resource-limited settings. The 

evaluation done here concerned only malaria 

Figure 2. A typical malaria positive slide under the Cyscope showing malaria parasites and white blood cells 
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parasites, but there is potential for adaptation of the 

technique to other situations where fluorescence 

microscopy may improve the ability to detect 

pathogens in clinical material. Further studies are 

needed using specimens from malaria-endemic areas, 

using specimens that have been stored for differing 

periods of time and perhaps also to evaluate the value 

of the Cyscope system in monitoring responses to 

treatment. We hope to be able to present these data in 

the near future. 
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