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Abstract: Background: Post-transfusion malaria in children under five years is associated with increased morbidity and 

mortality. The RDTs currently are used to supplement microscopy in the diagnosis of malaria in many endemic countries. 

However their efficiency as a screening tool for the detection of malaria in donors or in transfusion recipients has not been well 

evaluated. This study aimed to determine the efficiency of malaria RDT in the detection of post transfusion malaria. Material 

and methods: The study was conducted from November 2014 to April 2015. Blood samples from 179 patients and their 

corresponding donors were tested for Plasmodium parasitaemia using RDT and microscopy. The recipients’ blood samples 

were obtained within 48 hours after transfusion for malaria diagnosis. To determine the incidence of post transfusion malaria, 

32 patients were purposefully selected. Their pre-transfusion, post transfusion and donor blood samples were tested for malaria 

using PCR. Results: Approximately 52% of the study population were within the age group of 0 - < 1 year. Prevalence of 

malaria in blood donors was 27% by RDT and 7% by microscopy. Prevalence at pre-transfusion was 34% by RDT and 13% by 

microscopy. Prevalence at post transfusion was 59% by RDT and 4% by microscopy. Incidence of post transfusion malaria by 

PCR was 57%. The sensitivity of RDT in detecting malaria at post transfusion was 100%. Conclusion: Efficiency of malaria 

RDT as a tool for malaria diagnosis at post transfusion, among children under five years old is good. Clinicians should 

consider implementing the use of malaria RDT at post transfusion. 
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1. Introduction 

Malaria is one of the major causes of child death in Africa 

[1]. According to the latest estimates of World Health 

Organization (WHO), 198 million cases of malaria occurred 

globally and the disease led to 584 000 deaths. The burden is 

heaviest in Africa, where an estimated 90% of all malaria 

deaths occur, and in children aged under 5 years, who 

account for 78% of all deaths [2]. 

In Ghana, malaria is a burden among children under five 

years old [3]. An estimated 3.1 to 3.5 million cases of clinical 

malaria are reported annually in public health facilities, of 

which 20,000 cases were children under five years old [3, 4]. 

Malaria is one of the leading causes of childhood death in 

Ghana [3] with blood transfusion being one of the major 

sources of malaria transmission [5, 6]. 

Malaria occurring after transfusion could simply be described 

as post transfusion malaria, and this could be due to parasites 

acquired by mosquitos’ bites or could be acquired from the 

transfused blood. When post transfusion malaria is due to 

parasites that were in the donor blood, it is described as 

transfusion transmitted malaria (TTM). Evidence exists of TTM 

that has occurred both in Ghana and worldwide [5, 6]. In Sub 
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Saharan Africa the demand for blood transfusion is high 

especially among children under five years and pregnant women 

[7, 8]. Blood donors are not screened for malaria in Sub Saharan 

Africa and Ghana, despite being recommended by WHO [9]. In 

order to prevent post transfusion malaria, anti-malarial treatment 

is sometimes given to recipients after transfusion, in Sub Saharan 

Africa [10, 11]. Post transfusion malaria can have an impact on 

the health of non-immune children with complications ranging 

from severe anaemia to death [11]. Several reasons have been 

advanced for why, it is difficult to routinely screen blood donors 

for malaria, in Ghana and the rest of Sub Saharan Africa. Some of 

the reasons are the non-availability of a sensitive malaria 

screening method by blood bank services and the severe blood 

shortages which are already widespread and may be exacerbated 

by rejecting blood that contains malaria parasites, as 

asymptomatic carriers are common in endemic areas [12]. 

The available routine malaria screening methods in malaria 

endemic areas are light microscopy and malaria RDTs. Malaria 

RDTs are immune chromatographic tests made to detect the 

antigens of malaria parasites [13]. They could be specific to 

one species using a monoclonal antibody or specific to more 

than one species using a polyclonal antibody [14]. The use of 

malaria RDTs is widespread nowadays for it is not time 

consuming, does not require skilled labour and it is cost 

effective [15, 16]. Malaria RDTs could however give false 

positive and false negative results [17]. 

Microscopy is the gold standard for malaria diagnosis [18]. 

It helps to detect the presence of malaria parasites from 

peripheral blood smears. Hence it requires a skilled person 

and a very well stained slide. However it is time consuming, 

tedious and cannot be used at most peripheral areas where 

there is a lack of electricity [19]. The sensitivity of 

microscopy decreases when the parasitaemia is low [20]. 

Up to now, there is no evidence based guidance to indicate 

which malaria screening methods are effective for use by 

transfusion services [21]. More consideration must then be 

given to post transfusion malaria especially among children 

under five years old in order to increase the continuous 

management of childhood illnesses and death [3, 22]. 

Microscopy and malaria RDT are the malaria diagnosis 

tools available in KATH. Microscopy being the gold standard 

for malaria diagnosis has been the method that is frequently 

used in KATH. In KATH there is no data on post transfusion 

malaria diagnosis. If the efficiency of malaria RDT to 

diagnose post transfusion malaria is shown to be acceptable, 

physicians will now be able to confirm malaria in transfused 

recipients before treatment. This could lead to the prompt 

treatment of recipients, improvement in compliance and the 

reduction of malaria drugs resistances. 

2. Materials and Methods 

2.1. Blood Samples Testing Methods 

Blood sample collection from recipients registered into the 

study. 

The recipients were subjected to blood transfusion after a 

laboratory diagnosis confirming the need for blood transfusion. 

After enrolment of a child expected to receive blood for 

transfusion, 1 ml of blood was drawn before the child received 

the transfusion. Blood collection was done with a 2 ml sterile 

syringe or a sterile lancet, either through venous, heel or third 

finger prick. The blood was transferred into an ethylene diamine 

tetra-acetate (EDTA) tube. The tube was then labelled and sent 

to the laboratory for malaria testing using malaria RDT, 

microscopy and PCR. Within 48 hours after blood transfusion 

the same procedure was performed on the same recipient. Post 

transfused blood was collected, transferred into an EDTA tube, 

labelled and sent to the laboratory for malaria diagnosis. 

Blood sample collection from blood donors 

About 1ml of donor’s blood, which was going to be 

transfused to the corresponding recipient, was collected from 

the laboratory section of the TMU. The blood was transferred 

into an EDTA tube labelled with the same number of the 

corresponding recipient (e.g.: B1=blood given to P1) and 

sent to the laboratory for malaria testing. 

2.2. Blood Samples Testing Methods 

Blood samples processing for malaria diagnosis using 

malaria RDT 

In the laboratory, blood samples (pre-transfusion and post-

transfusion blood samples) were tested using a malaria RDT test 

kit following the manufacture instructions. The test kit was made 

to detect P. falciparum and pan species (P. ovalae, malaria and 

vivax). When in addition to the control line, a pink/ red line 

appeared at the P. falciparum region the test was reported as P. 

falciparum positive. When the line appeared at the pan region the 

test was reported as pan positive, and it was reported as P. 

falciparum & pan positive when 2 distinct lines appeared at the P. 

falciparum and pan’s regions. A negative result was recorded 

when there was no additional line to the control line. No invalid 

result was recorded. An invalid result would have been reported if 

there was no line seen. These procedures were performed 

following the manufacturer instructions (Figure 1). 

 

Figure 1. Sample of malaria RDT result; a=P. falciparum and pan positive, 

two distinct lines appeared at the P. falciparum (P. f) region and pan region 

in addition to the control line; b=negative result, only the control line 

showed no line at the P. falciparum region neither the pan region hence 

malaria negative result. 
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Blood samples processing for malaria diagnosis using 

microscopy 

Thick and thin blood smears were prepared in the 

laboratory from the same blood used for the malaria RDT. A 

pipette was used to transfer two distinct drops of blood 

sample from a labelled EDTA tube unto a clean glass slide. 

Thick and thin films were prepared on the same slide. The 

slide was labelled appropriately with the code attributed to 

the EDTA tube. 

Thick film was used to detect the presence or absence of 

malaria parasites and thin film was used to identify the 

malaria species. 

The thin film was air dried and fixed by dipping into 100% 

methanol for about 10 seconds and then air dried again while 

the thick film was air dried without fixing into methanol. The 

smears were then stained with a freshly prepared 5% Giemsa 

stain solution for 45 minutes and washed with clean distilled 

water. The slide was then placed on a drying rack and 

allowed to air dry. 

 

Figure 2. Microscopy slides (thick and thin smears). 

2.3. Blood Samples Processing for Plasmodium Falciparum 

DNA Detection Using PCR 

Extraction of DNA from blood sample 

The extraction of DNA was performed on 96 samples 

using the Genotype DNA isolation kit (n° 51548, Hain Life 

science, Germany). The DNA was extracted from 50 µl of 

whole blood by following the manufacturer’s instructions. 

The purified DNA was then stored at -20°C. 

Plasmodium falciparum DNA identification 

The 96 extracted DNA samples were tested by PCR, 

targeting the Plasmodium small subunit ribosomal RNA 

(ssrRNA) gene, with 664-693 indicating the position of the 

forward primer (FAL 1) and 840-869 indicating the position 

of the reverse primer (FAL 2) for the detection of P. 

falciparum DNA. The PCR was composed of two 

amplification cycles. 

The first amplification was called primary PCR. It was 

done in order to increase the quantity of template for the 

nested PCR which was the second amplification cycle. The 

primary PCR amplified the DNA targeting all the human 

plasmodium species including P. falciparum. 

The second PCR called nested PCR was specific only to P. 

falciparum. The product of the primary PCR was then used 

to amplify only the gene specific to P. falciparum. 

For the first amplification cycle called primary PCR, 

42.5µl of the master mix 1 was prepared for the testing of 1 

sample. The reagents were brought out from the freezer (-

10°C) thawed at room temperature and shortly centrifuged 

before they were used. The master mix 1 was composed of 

following reagents in Table 1 for testing of 1 sample. 

Table 1. Composition of the master mix 1 for the primary PCR. 

Reagents Volume (µl) 

Buffer 10 

Magnesium 8 

dNTPs 4 

rPLU1 (forward) 

5’TCAAAGATTAAGCCATGCAAGTGA3’ 
5 

rPLU5 (reverse) 5’CCTGTTGTTGCCTTAAACTCC3’ 5 

Tap polymerase 0.25 

Nuclease free water 10.25 

Total 42.5 µl 

KEY: rPLU1 and rPLU5 indicate the primers used in the primary PCR for 

the amplification of the DNA to all the plasmodium species. dNTPs 

indicates dinucleotide triphosphates. 

The solution of 42.5 µl of the master mix 1 was shortly 

centrifuged and transferred into a labelled PCR’s tube. 

Afterward, 7.5µl of the extracted DNA (sample) was added 

to the 42.5µl of the master mix 1. The DNA amplification 

was then performed into a thermal cycler with the following 

steps; initial denaturation (94°C, 4min), a cycling of 5: 

denaturation (94°C, 30s), hybridization (60°C, 1min), 

elongation (72°C, 1min), a cycling of 30: denaturation (94°C, 

30s), hybridization (55°C, 1min), elongation (72°C, 1min), 

followed by a final elongation (72°C, 4 min) and a 

conservation stage (10°C, unlimited time). For the nested 

PCR, a master mix 2 was prepared. It was composed of the 

following reagents in Table 2 for the testing of 1 sample. 

Table 2. Composition of the master mix 2 for the nested PCR. 

Reagents Volume µl 

Buffer Blue 4 

Magnesium 3.2 

dNTPs 1.6 

FAL 1 (forward) 5’TTAAACTGGTTTGGGAAAACCAAATATATT3’ 2 

FAL 2 (reverse) 5’ACACAATGAACTCAATCATGACTACCCGTC3’ 2 

Taq polymerase 0.1 

Nuclease free water 5.1 

Total 18 µl 

KEY: FAL 1 and FAL 2 indicate the primers used for the amplification of only P. falciparum gene. dNTPs indicates dinucleotide triphosphates. 
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The solution of 18µl of the master mix 2 was shortly 

centrifuged and then transferred into a labelled PCR’s tube. 

Afterward the 2 µl of the product of the primary PCR which 

was the master mix 1 was added to the labelled PCR’s tube 

containing the master mix 2. The DNA amplification was 

then performed into a thermal cycler with the following 

steps; initial denaturation (94°C, 4min), a cycling of 5: 

denaturation (94°C, 30s), hybridization (63°C, 1min), 

elongation (72°C, 1min), a cycling of 30: denaturation (94°C, 

30s), hybridization (58°C, 1min), elongation (72°C, 1min) 

followed by a final elongation (72°C, 4min) and a 

conservative stage (10°C, unlimited time). The final product 

of the PCR was then sent to the Gel room for electrophoresis 

and bands’ detection. 

Electrophoresis and band detection 

The final product of the PCR was detected through 

electrophoresis on 1.5% agarose gel. The casting tray was 

prepared and the comb fixed in position. An amount of 1.2 g 

of agarose gel were weighted and poured in a volume of 

80ml of 1xTris-borate with EDTA (TBE composed of Tris 

base, Boric acid and EDTA). The solution was mixed well 

and heated for 2 minutes, after its temperature was cooled 

down under running water. When the gel had cooled to the 

point that it could be comfortably touched, 3 µl of ethidium 

bromide was added and uniformly mixed with the agarose. 

The gel was carefully poured into the casting tray. All air 

bubbles were removed and the gel allowed to solidify. After 

solidification the comb was removed and the gel was placed 

in the electrophoresis tank. A volume of 8 µl of the final 

product of the PCR was loaded into the wells. Afterward, 5µl 

of 100 bp ladder (Invitrogen) was loaded into the first well 

(starting from the left). The positive and negative controls 

were the last to be loaded. Then an electric current of 100 V 

were applied to the gel for 30minutes. Image of the gel was 

captured, using a Trans-illuminator, with the software infinity 

Vx2. The bands were detected under UV light (Figure 3). 

 

Figure 3. 1.5% agarose gel analysis of nested PCR product. 

(L=ladder; P02, P04, P23, P26 and P37=pre transfusion samples of patients 

number 02, 04, 23, 26 and 37 respectively; -C=negative control; +C=positive 

control; FAL=falciparum). 

3. Results 

Recipients’ characteristics 

A total of 179 children under five years old were recruited 

into the study. Their ages ranged from 0 – 4 years, with a 

mean age of 1.37 years and a modal age group of 0 - < 1 

(52%) year. 

 
Figure 4. Age characteristic of the study population. 

The majority (44%) were from mother and baby unit 

(MBU) (Table 1). Many (64.0%) of the children were males 

(Table 1). 

At the time of enrolment, 76 recipients (42%) had been 
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tested for malaria in the wards using malaria RDT (1
st
 

response malaria RDT) which detected only P. falciparum 

infection (Table 3). Among those that tested negative, 17% 

were given anti-malaria drugs, contrary to WHO treatment 

guidelines. There were 103 (58%) who were not tested for 

malaria in the wards. Contrary to WHO guidelines, 17% 

were also given anti-malaria drugs. The most frequently used 

anti-malarial drugs was Artemisinin-based Combination 

Therapy (ACT) (74%) followed by camoquine (18%), 

artemether Lumefantrine (6%) and quinine (2%). 

Table 3. Characteristics of the 179 recipients recruited into the study. 

Characteristics  N (%) 

Wards 

MBU 79 (44%) 

PEU 62 (35%) 

Others 38 (21%) 

Sex 
Male 115 (64%) 

Female 64 (36%) 

Recipients tested 

for malaria 

 76 (42%) 

Malaria positives 41 (54%) 

Treatment with anti-malarial 41 (54%) 

Malaria negative 35 (46%) 

Treatment with anti-malarial 6 (17%) 

Recipients not 

tested for malaria 
Treatment with anti-malarial 

103 (58%) 

17 (17%) 

Study drop out 

Post-transfusion samples could not be collected from 58 

(32%) of those enrolled. Death (36%) accounted for the 

major reason why these samples were not collected (Table 4). 

Seven (12%) who were due to be transfused were no more 

transfused as required. There were 6 recipients (10%) who 

were transfused twice the same day. Another group of 6 

children (10%) could not be traced after transfusion. Five 

children (9%) were discharged the same day after blood 

transfusion. A group of 4 children (7%) had their clinical 

condition deteriorating, therefore taking further blood sample 

was deemed unethical. Only 1 (2%) was wrongly enrolled 

into the study, the correct age of 6 years was discovered after 

the enrolment (Table 4). 

Table 4. Reasons for why recipients did not have a post transfusion sample 

collected. 

Reasons of drop out N (%) 

Death 21 (36%) 

Blood transfusion stopped 7 (12%) 

Consent withdrawals 6 (10%) 

Transfused twice the same day 6 (10%) 

Could not traced after blood transfusion 6 (10%) 

Discharged before second sample collection 5 (9%) 

Clinical condition worsened 4 (7%) 

Wrongly enrolled 1 (2%) 

Prevalence of malaria 

Among the 179 pre-transfusion samples collected from 

recipients, prevalence of malaria by malaria RDT was 34% 

(60/179). Out of those 60 positive samples, 19 (32%) were 

mixed infection for P. falciparum and P. ovale or P. malarae or 

P. vivax. The other 41 (68%) samples were only P. falciparum 

positive. The prevalence of malaria by microscopy was 13% 

(24/179) (Table 3). P. falciparum was the only species 

identified after speciation when light microscopy was used. 

The prevalence of malaria among the 179 samples 

collected from blood donors, using malaria RDT was 27% 

(49/179) (Table 3). Among those positive, 46 (94%) were P. 

falciparum positive, 2 (4%) were mixed infection with P. 

falciparum and P. ovale or P. malarae or P. vivax, 1 (2%) was 

mixed infection with P. ovale or P. malarae or P. vivax. The 

prevalence of malaria by microscopy was 7% (12/179) and P. 

falciparum was the only species identified. 

There were 121 post-transfused samples tested for malaria. 

The prevalence of malaria at post transfusion, by malaria 

RDT was 59% (71/121). Out of the 71 positives, 2 (3%) were 

mixed infection with P. falciparum and P. ovale or P. malarae 

or P. vivax. The other 69 (97%) were only P. falciparum 

positive. The prevalence of malaria by microscopy was 4% 

(5/121) (Table 5). 

Table 5. Comparison of the prevalence of malaria by malaria RDT and microscopy. 

 Test methods Number of samples tested Number of positive Prevalence P-values fpr positive cases 

Pre transfusion 
RDT 179 60 34% 

 
Microscopy 179 24 13% 

Donors 
RDT 179 49 27% 

 
Microscopy 179 12 7% 

Post transfusion (within 

48H after transfusion) 

RDT 121 71 59% 
 

Microscopy 121 5 4% 

 

Incidence of post-transfusion malaria. 

The incidence of post-transfusion malaria was determined 

from the 32 selected recipients diagnosed for P. falciparum 

infection using PCR. Among the 32 recipients, 28 were 

negative at pre transfusion, 21 of their corresponding donors’ 

blood were P. falciparum positive and 16 became positive at 

post transfusion. At post-transfusion, the condition of those 

16 recipients was recorded from their folders. Only 1 (6%) 

was reported to be in critical condition, 10 (63%) were 

febrile and pale and no symptoms was recorded on the other 

5 (31%) recipients. The incidence of post-transfusion malaria 

by PCR was 57% (16/28). Among the other 5 recipients, 

though they received positive P. falciparum blood, were 

negative at post transfusion. Three were treated with ACT at 

post transfusion. The other 2 were also negative at post 

transfusion though they did not receive any anti-malarial 

treatment. 

They were 7 recipients out of the 28 were negative at pre-

transfusion, received negative P. falciparum blood and 

remained negative at post-transfusion. 

Determination of the efficiency of malaria RDT to 

microscopy in detecting malaria at post transfusion 
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With PCR as the gold standard, the sensitivity of malaria 

RDT in detecting P. falciparum at post transfusion was 100% 

compared to 5.2% by microscopy. However microscopy had 

the highest specificity of 100% while malaria RDT had 

15.3%. The negative predictive value was 100% by RDT 

while microscopy had a 100% of positive predictive value 

(Table 6). 

Table 6. Comparison of the efficiency of malaria RDT to microscopy in detecting post transfusion malaria. 

Post transfusion PCR  Sensitivity Specificity Positive predictive value Negative predictive value 

(within 48H after 

transfusion) 
+ve -ve 

% % % % 

(95%CI) (95%CI) (95%CI) (95%) 

RDT       

+ve 19 11 100 15.3 63.3 100 

-ve 0 2 (79 - 100) (2.7 - 46.3) (43.9 - 79.4) (19.7 - 100) 

Microscopy       

+ve 1 0 5.2 100 100 41.9 

-ve 18 13 (0.2 – 28.1) - 100) 5.4 - 100) 25.2 - 60.1) 

 

4. Discussion 

Incidence of post transfusion malaria 

The incidence of post transfusion malaria by PCR was 

57% in single transfused recipients. This was high, compared 

to the incidences of 2.9% of post transfusion malaria reported 

in single transfused recipients and 4.9% in multiple 

transfused recipients in Sudan, by Ali et al., (2004) [23] 

using microscopy as the only test method. The differences 

could be due to the sensitivity of the test methods used 

because; PCR is more sensitive than microscopy. The results 

of this study show that, post transfusion malaria is a real 

health problem in Ghana and hence blood for transfusion 

must be carefully investigated to prevent malaria associated 

transfusion complications such as severe anaemia or death 

[11]. The health impact is even worse among non-immune 

children leading to complications such as severe anaemia or 

death [11]. 

Among those 21 recipients who received P. falciparum 

infected blood, 5 recipients were negative at post transfusion. 

Three of them received ACT as anti-malarial at post 

transfusion. This anti-malarial drug is known to be the fastest 

acting anti-malarial available. It inhibits the development of 

the trophozoites and thus prevents progression of the disease. 

Young circulating parasites are killed before they sequester in 

the deep microvasculature. This drug starts acting within 12 

hours. These properties of the drug are very useful in 

managing P. falciparum malaria [17]. This could explain why 

the 3 recipients were detected negative within 48 hours at 

post transfusion though they received positive donors’ blood. 

However, anti-malarial drugs did not influence the results 

of malaria RDT at post-transfusion. This means that, 

recipients who were negative at pre-transfusion were 

detected malaria positive at post transfusion by malaria RDT 

after receiving a positive malaria donors’ blood. 

The post-transfusion malaria cases in this study were likely 

to be of TTM because all the 16 positive P. falciparum post 

transfused recipients were initially negative at pre transfusion 

and became positive after being transfused with a positive P. 

falciparum blood. This shows that children under five years 

old in KATH could be at risk of TTM which can led to severe 

complications of malaria because of their low level of 

immunity against the disease, malaria. 

Among the 32 samples subjected to PCR, 7 were negative 

at pre transfusion, received negative P. falciparum blood and 

remained negative at post transfusion. Based on these results 

showed, no likely environmental post transfusion malaria 

case was detected in this study. 

Sensitivity of malaria RDT and microscopy 

In post-transfused samples, malaria RDT had a sensitivity 

of 100% while microscopy had 5.2%. In this study, the 

sensitivity of 100% showed by malaria RDT conformed to 

WHO recommendations for malaria RDT performance 

(>90%) [16]. Endeshaw et al, (2008) [24] found that HRP-2 

based P. falciparum-specific tests, generally have good 

sensitivity (over 90%). A similar study on the efficiency of 

RDT, by Gatti et al., (2007), [25] showed malaria RDT to be 

more sensitive (100%) than microscopy (91%). The current 

finding further supports the sensitivity of 98% of malaria 

RDT reported in India by Bahadur et al (2010) study [26]. 

Over all malaria RDTs are sensitive for malaria diagnosis 

comparing to microscopy [27, 28] either in malaria diagnosis 

or malaria cases management [29] in malaria endemic areas 

such as Ghana [30]. Malaria RDTs offer higher sensitivity 

(>90% for P. falciparum) than microscopy [14]. 

Although microscopy remains the gold standard for 

malaria diagnostic, [18, 31] RDTs offer a good alternative 

[32]. 

Feasibility of the implementation of malaria RDT 

In this study, malaria RDT had shown high sensitivity. If 

implemented as a screening tool it will efficiently be able to 

detect parasitaemia. What becomes of malaria positive blood 

donors or? We cannot afford to waste blood, because of the 

already severe blood shortages in malaria endemic areas
12

 

and the transfusion of a known infected blood could result in 

ethical issues. Consideration also have to be made whether 

the positive malaria blood donors will be treated or not or if 

they will have to buy their own medicine. Malaria RDT 

detects the antigen of P. falciparum even in the absence of 

viable parasites. These are some of the challenges in 

implementing malaria RDT for use at blood bank services. 

According to Masanja et al, (2012) [31] and Boyce et al 

(2015) [33], the implementation of malaria RDT at post-

transfusion will increase the use of RDT for malaria 

confirmation and reduce the prophylaxis treatment with ACT 
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given to recipients at post transfusion without any laboratory 

diagnosis, which goes against WHO suggestion [34]. Besides 

Gerstl et al, (2010) [35] supported the wider use of malaria 

RDT to accurately diagnose malaria and avoid over and 

under treatment of malaria. They also refuted the idea that, 

malaria RDT may miss a significant number of true positive 

among children under five years old. An effective treatment 

of malaria, depends on a laboratory diagnosis [27]. 

The implementation of malaria RDT testing at post 

transfusion will improve differential diagnosis and fever 

management, ensure prompt treatment of recipients, diminish 

unnecessary use of ACTs and restrict the spread of malaria 

drugs resistances [36]. Also it will reduce the administration 

of malaria drugs without diagnosis in Ghana, reducing 

recipients’ expenditures [37] and the risk of children exposed 

to unnecessary treatment [38]. 

Presumptive anti-malarial treatment at post transfusion 

The practice in KATH shows that some 17% of malaria 

negative transfused recipients and similarly 17% of those not 

investigated for malaria were given anti-malarial treatment. 

This practice in KATH was also confirmed by Owusu-Ofori 

(2012) [5] where anti-malarial treatment were given despite a 

negative laboratory test. This goes against WHO 

recommendations which suggest treatment after laboratory 

confirmation [33]. These results showed that the 

recommendations are not always met by the physicians. However 

studies are needed to understand why this practice continues. 

Comparison of humans Plasmodium antigens 

The HRP2 is water-soluble protein expressed only by P. 

falciparum trophozoites. It persists in the circulating blood 

after the parasitaemia has cleared or has been greatly 

reduced. It generally takes around two weeks or months after 

successful treatment for HRP2-based tests to turn negative 

[39]. Since HRP-2 is expressed only by P. falciparum, these 

tests will give negative results with samples containing only 

P. vivax, P. ovale, or P. malariae. Studies need to be done on 

how a positive HRP2 result must be interpreted. 

Plasmodium lactate dehydrogenase (pLDH) is an enzyme. 

PLDH does not persist in the blood but clears about the same 

time as the parasites following successful treatment [40]. The 

lack of antigen persistence after treatment makes the pLDH 

test useful in predicting treatment failure. It can be used to 

detect infection caused by P. vivax, P. malariae, and P. ovale 

and P. falciparum. PLDH detection seems to be the best in 

the diagnosis of malaria. Plasmodium aldolase is an enzyme 

produced by all four species (Joel et al., 2013) [15]. The 

presence of antibodies against the plasmodium aldolase in the 

sera of human adults partially immune to malaria suggest that 

plasmodium aldolase is implicated in protective immune 

response against the parasite. 

5. Conclusion 

Malaria rapid diagnostic test (RDT) is a good tool for the 

detection of post transfusion malaria. Malaria RDT had been 

shown to be more effective than microscopy in Plasmodium 

falciparum malaria detection. Furthermore, it does not need a 

skilled person to perform the test and the result is obtained 

within minutes. 
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