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Original Research Article 1 
Assessing the Performance Characteristics of the “C areStart TM Malaria HRP2 pf (CAT NO: G0141, 2 

ACCESSBIO)” Rapid Diagnostic Test for Asymptomatic Malaria in Mutengene, Cameroon 3 

Abstract  4 

Aim: The aim of this study was to determine the prevalence and density of malaria parasites in 5 

asymptomatic school children in Mutengene and evaluate the performance characteristics of the 6 

‘CareStartTM Malaria HRP2 pf (CAT NO: G0141, ACCESSBIO)’ rapid diagnostic test (RDT) using light 7 

microscopy as a gold standard.  8 

Study design:  The study was a cross-sectional survey. 9 

Place and Duration of Study:  The study was carried out in Mutengene, from February to March, 10 

2013. 11 

Methodology:  A total of 406 pupils were studied. Demographic data was taken for each child and 12 

capillary blood was collected. Blood films were prepared for the assessment of parasite density and 13 

speciation. A drop of blood was used on the RDT to determine the malaria status. 14 

Results: The mean age at 95% confidence interval (CI) was 8 ± 2 years (range = 4 -15 years) and the 15 

overall prevalence of malaria was 39.9% (162) by microscopy. The geometric mean parasite density 16 

(GMPD) was 2332.66 parasites/µL (range: 218 - 16000). Only 386 pupils were examined by both 17 

methods. More pupils were positive by microscopy (40.9%, CI = 36.1 - 45.9) than by RDT (27.9%, CI = 18 

23.7 - 32.7) and the difference was statistically significant (χ2 = 16.1, P <0.0001). The majority of those 19 

detected had high infection (≥ 5000 parasite/µL). Less than 50% of those with low (25.0%, CI = 12.0 - 20 

44.9), moderate (40.7%, CI = 32.24-49.70) and high parasitaemia (75%, CI = 5.00-89.82) were positive 21 

by RDT and the difference was significant (χ2 = 10.09, P = 0.006). The RDT showed a low sensitivity of 22 

41.8% (CI = 4.37 - 49.5%) and specificity of 82.3% (CI = 76.8 - 86.7%).  23 

Conclusion : More research needs to be done on the RDT to improve on its performance characteristics 24 

before it could be used in mass surveillance programmes.  25 

Keywords: Malaria, diagnosis, performance characteristics, ‘CareStartTM Malaria HRP2 pf (CAT NO: 26 

G0141, ACCESSBIO), Mutengene. 27 

1.0 Introduction  28 

Malaria is a life-threatening disease and presents a diagnostic challenge to laboratories in most tropical 29 

countries where the diagnosis of malaria still relies predominantly on the clinical presentation and the 30 
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century technique of microscopic examination of blood smears [1]. Several factors including endemic 31 

malaria, population movements, and travellers all contribute to presenting the laboratory with diagnostic 32 

problems for which it may have little expertise available [2].  33 

 34 

Microscopy remains the gold standard for the detection of malaria parasites as it can provide information 35 

on both parasite species and density [2]. However, this procedure is labour-intensive, requiring 36 

substantial training and expertise. Sometimes, light microscopy is infrequently performed in endemic 37 

areas, resulting in misdiagnosis, misidentification of Plasmodium species, and therapeutic delays. There 38 

may be a limited supply and maintenance of microscopes and reagents, delays in delivery of results, and 39 

inadequate quality control. All these diagnostic limitations affect the medical care provided, as malaria is a 40 

potentially fatal disease, but usually curable if diagnosed and treated on time [1]. Rapid diagnostic tests 41 

have thus been designed as alternatives to light microscopy [3].  42 

Malaria diagnostic methods focus on the detection of malaria antigens such as the histidine rich protein 2 43 

(HRP-2) for P. falciparum and the parasite specific lactate dehydrogenase (pLDH) or Plasmodium 44 

aldolase from the parasite glycolytic pathway found in all species [4], [5] and [6]. Some rapid diagnostic 45 

tests (RDTs) detect only HRP-2 of P. falciparum and cannot detect other species of Plasmodium 46 

infections. Although serological methods such as Enzyme-linked immunosorbent assay and molecular 47 

methods (polymerase chain reaction) are also available, for malaria diagnosis they are however 48 

cumbersome, expensive and beyond the reach of most malaria patients in endemic areas. Malaria 49 

especially that caused by P. falciparum can lead to severe disease and death [7] within a very short time, 50 

thereby necessitating rapid diagnosis followed by proper treatment.  The malaria parasite that is endemic 51 

in Cameroon is P. falciparum and it is responsible for more than 90% of all malaria cases in the country 52 

[8].  53 

According to WHO [9] for results of a rapid diagnostic test to be acceptable, they should be as accurate 54 

as results derived from microscopy under routine field conditions. The sensitivity of the test should be at 55 

least 95% compared to microscopy and parasitaemia of 100 parasites/µL should be detectable [3]. 56 

Several studies have evaluated rapid diagnostic tests such as Wanji et al. [10] in Southwest  Cameroon, 57 

Heutmekers et al. [11] in Belgium, Kosack et al. [12] in ‘Medicine Sans Frontiers’ programmes, Yan et al. 58 

[5] in China, Sani et al. [13], Ameh et al [14] and Ojurongbo et al. [6] in Nigeria. However, an evaluation of 59 

all RDTs is important since a test may be valid, but expensive or valid and reliable in the laboratory or 60 

hospital but with several inconveniences in the field [3].The ‘CareStartTM Malaria HRP2 pf (CAT NO: 61 

G0141, ACCESSBIO)’ is a RDT that is currently used in health units in Fako Division, Southwest 62 

Cameroon. No study has been carried out on this RDT and no author has reported on its performance 63 

characteristics in Southwest Cameroon, an area endemic for falciparum malaria. It is therefore important 64 

to evaluate the performance characteristics of this RDT using light microscopy as a gold standard. It is 65 
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also necessary to determine the general prevalence of malaria in this area in order to know if the control 66 

programmes such as the early detection of parasites in symptomatic people and treatment with 67 

artemisinin combination therapy are yielding positive results [14] and [15]. 68 

2.0 MATERIALS AND METHODS 69 

2.1 Study Sites  70 

The study was carried out in Mutengene (Catholic School, C.S., Mutengene) in Fako Division, Southwest 71 

Cameroon. Mutengene (situated at 242 m above sea level, longitude 09° 18’ 29” E and latitude 04° 72 

05’57’’ N) is a road-junction town where major roads from Buea, Limbe, Tiko and Douala converge. This 73 

locality is found in the Mount Cameroon area. Weather records for the Mount Cameroon area from the 74 

Cameroon Development Corporation indicate a mean relative humidity of 80 %, an average rainfall of 75 

4000 mm and a temperature range of 18˚C - 29˚C. There are two distinct seasons - a cold rainy season 76 

which spans from mid-March to November and a warm dry season with frequent light showers which runs 77 

from December to mid-March.  78 

 79 

2.2 Study Population : The study included 406 pupils of both sexes aged 4 - 15 years. Pupils were 80 

enrolled into the study only if they were pupils in C.S. Mutengene, had received parental/guardian 81 

informed consent (came with signed consent forms) and succumbed to the blood collection procedure.  82 

 2.3 Study Design 83 

The study was a cross-sectional survey where blood samples were collected from children in the months 84 

of February and March, 2013. A sensitization rally was organized with the teachers of the school to 85 

explain the purpose and benefits of the study (free malaria diagnosis for the children) before the sampling 86 

was done. Informed consent forms were sent to parents/guardians of all the 480 pupils in the school 87 

through the children stating the purpose of the study as well as the advantages and the amount of blood 88 

that had to be collected from each child. Only the 406 children who brought back signed informed consent 89 

forms were included in the study.  90 

 91 

A simple semi-structured questionnaire was administered in English (and exceptionally in Pidgin English) 92 

to pupils to obtain data on each child’s name, sex, age, and the socio-economic status of pupils were 93 

determined as indicated by Kimbi et al. [15] and Nyanga et al. [16]. The axillary temperature of each child 94 

was measured using a clinical thermometer. Fever was defined as a temperature ≥37.5ºC. Blood was 95 

collected from each pupil by pricking the finger for the detection of malaria parasites by microscopy and 96 

RDT. 97 
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2.4 Collection, Preparation and Examination of Blood S amples 98 

Demographic data such as the name, sex, age were obtained from the pupils. After cleaning the lobe of a 99 

finger with cotton wool soaked in methylated spirit, the finger was pricked using a sterile lancet. Blood 100 

was collected from the finger prick and used to prepare thick and thin blood films on labelled slides. Five 101 

(5) µL of blood was added to the sample well of the RDT device using a capillary supplied with the kit for 102 

this purpose and 1 - 2 drops of buffer were applied to the buffer well. The results were read after 20 103 

minutes. The thick and thin blood films were air-dried and transported to the Malaria Laboratory of the 104 

University of Buea for further processing. Thin films were fixed with absolute methanol and both thick and 105 

thin films were later stained with 10 % Giemsa and examined for the presence of parasites and 106 

assessment of parasite density as stated by Cheesbrough [7].  107 

Using a light microscope, asexual P. falciparum parasites were counted against 200 leukocytes (or 500 108 

leukocytes for low density infections) in thick films. These were used to compute the number of parasites 109 

per µL assuming a standard value for the leukocyte count to be 8,000WBC/ µL of blood. The slides were 110 

read by two independent microscopists and a slide was declared negative after viewing at least 100 high 111 

power microscopic fields without seeing any parasite. The microscopists were blinded to the results of the 112 

‘CareStartTM Malaria HRP2 pf (CAT NO: G0141, ACCESSBIO)’. Parasitaemia was classified as low (< 113 

500 parasite/µL of blood), moderate (501 - 5000 parasites/µL of blood) and high (> 5000 parasites/µL of 114 

blood [17]. Speciation was done using the diagnostic aids of cheesbrough [7] and only pure P. falciparum 115 

cases were used in comparing the two diagnostic methods. 116 

 117 

2.5 Principle of the CareStart TM RDT and the test kit composition 118 

The ‘CareStartTM Malaria HRP2 pf (CAT NO: G0141, ACCESSBIO)’ RDT is a chromatographic test for in 119 

vitro diagnosis that makes use of the HRP2 of P. falciparum. It has a long shelf-life of more than one year, 120 

with storage conditions ranging from 10C to 400C. Each kit is composed of 25 chromatographic test strips, 121 

a plastic container with diluents (5ml), a pact of 25 lancets and disposable alcohol swabs saturated with 122 

70% isopropyl for disinfection. This test does not detect other malaria parasites like P. ovale, P. malariae 123 

and P. vivax.  124 

 125 

2.6 Case definitions 126 

According to Cheesbrough [7], true positives (TP) are positive RDT cases which are also positive by 127 

microscopy and are used to determine the sensitivity of the test. False positives (FP) are positive cases 128 

by RDT (but which are negative by microscopy) due to persistence of parasite antigens following 129 

treatment or the presence of other substances. True negatives (TN) are cases that are negative by both 130 

methods [6]. False negatives (FN) are those cases that are found to be negative by RDT but positive by 131 
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microscopy. FN gives the difference needed to make a sensitivity of 100% e.g. 95% sensitivity implies 5% 132 

false negatives [7]. 133 

2.7 Statistical Analysis 134 

Data was entered into spread sheets using Microsoft excel and analyzed with the statistical package for 135 

social sciences (SPSS) version 17 (SPSS, Inc., Chicago, IL, USA). Means ± standard deviations (SD) 136 

were compared using t test and analysis of variance (ANOVA) where appropriate. The malaria parasite 137 

density was log transformed before analysis. Proportions were compared using chi-square (χ2). 138 

Significant levels were measured at 95% confidence intervals and values were considered significant at P 139 

< 0.05. Sensitivity and specificities were calculated using the formulae below: 140 

Sensitivity = TP/ (TP+FN).  141 

Specificity = TN/ (TN+FP).  142 

Positive predictive value = TP/ (TP+FP) 143 

Negative Predictive Value = TN/ (TN+FN). The values obtained were expressed as percentages by 144 

multiplying by 100 [6].  145 

3.0 RESULTS 146 

3.1 Characteristics of the study population 147 

A total of 406 pupils with a mean age of 8 ± 2 years (range = 4 - 15 years) were evaluated for malaria 148 

prevalence by use of microscopy. The overall prevalence of malaria in the study population was 39.9% 149 

(CI = 35.3 – 44.7) as shown in Table 1. P. falciparum constituted 97.5% of the infections while the rest 150 

were mixed infections of P. falciparum and P. malariae. Out of the 406 pupils examined by microscopy 151 

only 386 were examined using the CareStartTM Malaria HRP2 pf (CAT NO: G0141, ACCESSBIO) RDT. 152 

Twenty of the pupils did not succumb to blood collection for the RDT. The prevalence of malaria by RDT 153 

was 28%, (n = 108, CI = 23.7 - 32.7).  154 

Table 1: Characteristics of the study population 155 

Factor Category 
Number 

examined 
% 

Sex 
Male 214 52.7 

Female 192 47.3 

Age (Years) 0-5 90 22.2 
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6-10 246 60.6 

10-15 70 17.2 

Socio-economic 

class 

Poor 368 90.6 

Middle Class 8 2.0 

Rich 49 12.1 

Total 406 100 

Category 
Number  

positive 
% 

Prevalence of fever (for the 406 pupils) 110 27.1 

Malaria parasite prevalence (overall for 406 pupils) by microscopy 162 39.9 

Malaria parasite prevalence by RDT 108 28 

 156 

3.2 Malaria prevalence and GMPD by microscopy 157 

Malaria prevalence and GMPD were similar with respect to sex (Table 2). The GMPD in the study 158 

population was 2332.7 parasites/µL. It was higher in females (2463.9 parasites/µL) than males (2022.7 159 

parasites/µL) and the difference was statistically significant. GMPD was highest in pupils of the age group 160 

10 – 15 years (3172.50 parasites/µL) than in the other age groups and the difference was statistically 161 

significant (F = 5.28, P = 0.006).  162 

Table 2: Malaria prevalence and GMPD as affected by sex and age 163 

Factor Category N 

Malaria 

Prevalence 

% (n) 

GMPD/µL of 

blood  
Range 

Sex 
Males 214 42.1 (90) 2022.8 218 - 333 

Females 192 37.5 (72) 2463.7 615 -1600 

Test 

P- Value 

χ
2 = 2.84 

P = 0 .42 

t =  -1.72 

P = 0.08 

Age in 

years 

0 - 5 90 26.7 (24) 2544.2 600 -5333 

6 - 10  246 45.5 (112) 1969.2 218 -5600 

11 - 15 70 37.1 (26) 3172.5 1600 -16000 

Total  406 40 (162) 2332.7 218 -16000 

Test 

P- Value 

χ
2 = 18 

P = 0.004 

ANOVA = 5.28 

P = 0.006 

 164 
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With reference to social class, none of the pupils in the rich class was infected. Malaria prevalence was 165 

significantly higher (χ2 = 7.58, P = 0.023) among the middle class (50%, CI = 21.5 - 78.5) when compared 166 

with their poor counterparts (42.9%, CI = 37.9 - 48.04). The GMPD was higher in the middle class 167 

(2327.3/µL) than in the poor (2068.8/µL) and the difference was statistically significant (ANOVA = 9.6, P = 168 

0.001) as shown in Figure 1. 169 

 170 

  171 

Figure 1: GMPD and prevalence of malaria parasite in relation to socio-economic status of pupils 172 

3.3 RDT status in relation to malaria prevalence by mi croscopy and mean parasite densities  173 

Out of the 386 pupils examined by both microscopy and RDT, more pupils were positive by microscopy 174 

(40.9%, CI = 36.1 - 45.9) than by RDT (27.9%, CI = 23.7-32.7) and the difference was statistically 175 

significant (χ2= 16.1, P < 0.001) as shown in figure 2. 176 

 177 

 178 
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 179 

Figure 2: Overall prevalence of malaria by microsco py and RDT  180 

The majority of malaria parasite infected cases detected by RDT were those with high infection (≥5000 181 

parasites/µL). Less than 50% of those with low (25.0%, CI = 12.0 - 44.9) and moderate (40.7%, CI = 32.2-182 

49.7) parasitaemia and 75% (CI = 5.0 - 89.8) of those with high parasitaemia were positive by RDT as 183 

shown in Figure 3. The difference in malaria prevalence by RDT in relation to parasite densities was 184 

statistically significant (χ2= 10.09, P = 0.006).  185 

 186 

Figure 3: Malaria status by RDT in relation to mean  parasite densities 187 

3.4 False positive, false negative, true positive and true negative malaria cases  188 



9 

 

Of the 158 pure P. falciparum cases diagnosed by microscopy, only 66 [41.8%, CI = 34.6 – 49.9; 189 

estimated population odds (EPO) = 0.73, CI= 0.53 - 0.99] were TP. The number of FP cases in the study 190 

population was 40 (17.7%, CI= 13.28 - 23.2; EPO = 0.22, CI = 0.15 - 0.30) while the number of FN was 191 

70 (22.3%, CI =18.0 - 27.2, EPO = 0.29, CI = 0.22 – 0.37) and the difference was statistically significant 192 

(χ2 = 16.1, P < 0.0001). 193 

3.5 Sensitivity and specificity of the RDT 194 

The sensitivity of the RDT was 41.8% (CI = 34.4 - 49.5) when compared with microscopy. The specificity 195 

of the RDT was 82.3% (CI = 76.8 - 86.7). The positive and negative predictive values were 62.3% (CI = 196 

52.8 - 70.9) and 66.9% (CI = 61.2 - 72.2) respectively. The RDT had a negative odds ratio of 0.7, positive 197 

odds ratio of 3.5 and diagnostic odds ratio of 2.58 as indicated in Table 3. 198 

Table 3: Performance characteristics of the RDT 199 

Performance 

characteristic of RDT 
Effective performance 95% Confidence interval (%) 

Sensitivity 41.8% 34.37 - 49.57 

Specificity 82.30% 76.8 - 86.7 

Negative likelihood ratio 0.707 0.61 – 0.82 

Positive likelihood ratio 2.36 1.69 - 3.30 

Diagnostic Odds Ratio 3.536 2.09 - 5.31 

Positive predictive value 62.26 52.76 - 70.91% 

Negative Predictive Value 66.9 61.18 - 72.17% 

 200 

4.0 DISCUSSION 201 

This study revealed that malaria is a major public health problem in Mutengene and there are still 202 

challenges in malaria diagnosis such as test duration (for microscopy) and test performance 203 

characteristics (for RDT). Malaria prevalence varied significantly by use of microscopy and ‘CareStartTM 204 

Malaria HRP2 pf (CAT NO: G0141, ACCESSBIO)’ RDT. The overall prevalence of malaria in this study 205 

was lower than that reported by some authors who worked in neighbouring areas in the Mount Cameroon 206 

area in recent years [18] and [19]. However, it was higher than the values reported by Kimbi et al. [8]. [15] 207 
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in other neighbouring villages in the Mount Cameroon area. The drop in malaria prevalence in recent 208 

years is an indication that malaria control strategies in line with the Abuja Declaration of 2000 on Roll 209 

Back Malaria in the past few years are yielding positive results [8].  210 

In line with Kimbi et al. [8], [15] and Sumbele et al. [20], more males were positive for malaria than 211 

females. However, in line with findings by Kimbi et al. [21], the geometric mean parasite densities were 212 

higher in females than in males.  213 

Malaria prevalence was significantly higher in the middle class when compared with their poor and rich 214 

counterparts. This observation is contrary to expectation and could likely be linked to the very large 215 

number of pupils in the poor class and the small numbers of pupils in the middle and rich classes. It is 216 

known that the rich are often more likely to afford appropriate control measures against malaria [22] and 217 

as such are less exposed to mosquito bites than the poor. Even when they get infected with the disease, 218 

they are better able to treat themselves than the poor.  219 

The highest prevalence of malaria was found in the age group 6-10 years. Children in the age group 0-5 220 

years constitute a high risk group and are better monitored by the parents especially the mothers. Their 221 

treatment at all health units is free of charge in Cameroon as decreed by the Head of State. Therefore, 222 

any case of malaria in such children can easily be treated regardless of the social status of the parents. 223 

On the other hand, children aged >10 years are generally more knowledgeable about malaria and can 224 

take personal protective measures than the younger ones. The drop in prevalence of malaria with 225 

increase in age could also be related to the acquisition of protective immunity due to repeated infections 226 

as children grow older in high transmission areas [15] and [21].The low level of acquired immunity also 227 

probably explains the highest value of GMPD observed in the youngest age group. 228 

The majority of pupils examined in this study were asymptomatic and the prevalence of fever was low. 229 

More pupils were positive by use of microscopy than by use of RDT and the difference was significant. 230 

Although this RDT technique has the advantage of being cheap, faster, uses less blood, is less 231 

sophisticated, requires very little training and expertise, does not require reagent preparation, does not 232 

require electricity and can be used easily for field work, it however, performed far less than light 233 

microscopy and cannot differentiate malaria parasite species. According to Murray et al. [3], the ability of 234 

a test to distinguish between malaria species is important because infections due to some species such 235 

as P. falciparum warrant initial selection of additional drugs for treatment. The conditions of such patients 236 

can easily deteriorate within a short time and they therefore need special attention. 237 

 238 

False positive and false negative results were recorded in this present study. With respect to the RDT 239 

used, the false positive results could be due to the presence of parasite antigens that could persist in the 240 
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blood of the patient after chemotherapy [6]. False positive cases resulting from misdiagnosis can 241 

unfortunately lead to wrong drug prescription especially when the clinical picture resembles that of 242 

malaria as is the case with acute respiratory infections, typhoid fever and meningitis. Consequently, 243 

patients could actually become chronically ill or even die from such diseases. Amexo et al. [23]. opined 244 

that malaria over-diagnosis is still a major public health problem in Africa with studies suggesting between 245 

50% and 99% of those prescribed antimalarial drugs are actually negative depending on the clinical 246 

setting. Wongsrichanalai et al. [24] believe that microscopy remains the gold standard for malaria 247 

diagnosis. However, if the microscopist is not well trained, there could be unacceptably high false-positive 248 

or high negative results. 249 

False negative results could be due to very low parasitaemias so that the small quantity of blood used in 250 

the RDT test will not be enough to concentrate the parasites for them to be detected. Generally, a RDT 251 

can only be considered to be of good performance, if it is able to detect parasites at densities as low as 252 

100parasites/µL of blood [3]. In this present study, false positive and false negative results were found at 253 

all the levels of parasitaemia indicating that the performance characteristics of the RDT did not strictly 254 

depend on the level of parasite density.  255 

 256 

The sensitivity and specificity of the RDT used in the study falls short of the standards set by WHO. The 257 

standards for sensitivities and specificities of RDTs as set by WHO stipulates a minimal standard of 95% 258 

for P. falciparum sensitivity and specificity [3]. Other authors have worked on the performance 259 

characteristics of different CareStart RDTs produced by different manufacturers and making use of 260 

different antigens. Among these are Heutmekers et al. [12] in Belgium who worked on CareStart 261 

pLDH/pan-pLDH (G0121) and SDFK60 (HRP-2/pan HRP-2) in a reference setting. He reported sensitivity 262 

values > 90%. The difference in sensitivity observed in this present study and that of Heutmekers et al. 263 

[12] could have been as a result of the fact that the two RDTs detected different antigens. Again, 264 

Heutmekers et al. [12] worked in a non-endemic area and on stored blood samples for P. falciparum. 265 

 266 

Performance characteristics of CareStart RDT (malaria pf rapid device, Biotec Laboratories, UK) were 267 

reported by Sani et al. [13] in Nigeria with a sensItivity of 90.2% and a specificity of 95.4%. The high 268 

sensitivity and specificity recorded by Sani et al. [13] when compared with those in this study could be 269 

due to the fact that patients presenting with signs of clinical malaria were used while in this study 270 

asymptomatic pupils were studied. The postulations of Heutmekers et al. [11] that variations in RDT 271 

performance could be affected if they are produced by different manufacturers (with different product 272 

names) and targeting different antigens may explain the observed difference in performance 273 

characteristics of RDT in this study and that of Sani et al. [13].  274 

 275 
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Ashley et al. [25] reported sensitivities above 80% for three RDTs [CareStartÔ Malaria 3 line pLDH (Pan, 276 

Pf), OptiMAL-IT® pLDH (Pan, Pf) and CareStartÔ 2 line pLDH (Pan)]. Xiaodong et al. [26]. also reported 277 

a sensitivity and specificity of 89.68% and 98.26% respectively for CareStart™ malaria HRP2/pLDH 278 

(Pf/pan). However, the RDTs they used could detect pLDH antigens from P. falciparum and other 279 

Plasmodium species unlike the CareStartTM Malaria HRP2 pf (CAT NO: G0141, ACCESSBIO) that was 280 

used in this study. Ojuongbe et al. [6]. stated that several factors play a role during the manufacturing 281 

process of RDTs and environmental conditions may also affect performance of the RDT. 282 

 283 

The positive and negative predictive values recorded in this study were higher than those recorded by 284 

Adugna et al. [27] in South central Ethiopia on CareStart™ malaria Pf/Pv combo test for P. falciparum 285 

and P. vivax. They reported seasonally varying RDT precision as low as 14.3% positive predictive values, 286 

and 38.5% negative predictive values in health centre surveys and 40 - 63.6% positive predictive values 287 

in household surveys.  288 

 289 

From this study, it was concluded that the sensitivity and specificity of the CareStartTM RDT are less than 290 

the standards stipulated by WHO. More research needs to be done on the RDT using clinically ill patients 291 

to determine if it is important to continue using it for malaria diagnosis in the study area or to improve on 292 

its performance characteristics before it could be considered a good diagnostic tool for mass surveillance 293 

programmes for malaria management and control in the study area.  294 
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