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ABSTRACT 

INTRODUCTION: In sub-Saharan Africa, Malaria could lead to about 770, 000 death alone this year 

if COVID-19 disrupts the key strategies, according to a newly available report on WHO modeling 

analysis. Transfusion medicine infections are mostly prevalent studies on bacteria and viruses with 

very little or no effort at investigating malaria parasite infection that can cause severe post-transfusion 

illness, especially in transfusion-dependent patients. OBJECTIVES: This study designed to bridge the 

gap by screening for Plasmodium falciparum infection and determine the effect of storage duration at 

4°C on P. falciparum infection. METHODOLOGY: A Cross-sectional study on blood donors in 

Ibadan Oyo state, National blood transfusion service centre. Demographic data and clinical history 

were obtained using a pro-formal questionnaire. Donor's blood samples were P. falciparum positive 

using Giemsa stained microscopy. RESULTS: A total of 248 blood samples collected from donors 

from southwest Nigeria were tested for P. falciparum parasites. The overall prevalence of P. falciparum 

infection using Giemsa microscopy was 8.5%. The prevalence in blood samples stored for 3days, 7 

days, and 21 days were 8.1%, 7.3%, and 5.7% respectively. There was a significant decline in the 

prevalence of P. falciparum, by microscopy, with an increased period of blood storage from day 0 to 

day 21 (Kendall’s Tau; p< 0.001). CONCLUSION: The present study revealed that P. falciparum is 

prevalent among blood donors in the Ibadan, Nigeria. Blood storage for about 21 days can significantly 

reduce the risk of transfusion-transmitted P. falciparum malaria. This can be attributed to the lack of 

adequate accommodation and poor sanitary conditions in the area under study. National surveillance 

and public health education should stop the spread of parasitic infections in transfusion medicine. 
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Introduction 

World Health Organization estimates high mortality if all key malaria control strategies are disrupted, 

and access to some of those interventions such as diagnostic testing are reduced by 75% as a result 

unprecedented level of collaboration in the fight against COVID-19 (WHO modeling analysis, 2020). 

Current transfusion blood screening services in the sub-Saharan Africa have focused mainly on 

viruses, such as HIV, Hepatitis B and C, and bacteria such as Treponema pallidum (Momoh et al. 

2007). However, there is the need to consider other important pathogens such as Plasmodium spp, 

which have been implicated in transfusion medicine (Murphy, Evan & Vermeulen 2013). Most of the 

developing tropical countries such as Nigeria have epidemiologic characteristics different from those 

in developed countries in addition. 

They are characterized by the occurrence of endemic parasitic infections and diseases that are absent or 

rare in developed countries in addition to being plagued by the inadequate capacity to diagnose and 

manage the diseases (World Health Organization, 2008). The WHO recommends quality-assured 

screening of all donated blood for transfusion-transmissible pathogenssuch as HIV, hepatitis B, 

hepatitis C, Treponema pallidum (syphilis) and Trypanosoma cruzi, and Plasmodium spp (malaria) in 

some countries (Pondei, Lawani, & Ndiok, 2012). In spite of this, blood screening for parasites is not 

routinely carried out in many parasite-endemic areas such as Nigeria (Oladeinde et al. 2014). The 

concern about HIV, hepatitis infection and transfusion transmission of COVID -19 has overshadowed 

the fact that other diseases, particularly parasites like Plasmodium spp. can be spread by transfusion 

and cause severe infection especially in immunocompromised patients (Attah E. B, 2000). 

Blood donation is a highly regulated, safe process but screening for malarial parasites is not stipulated 

in the current National Blood Transfusion Guidelines. This is because transmission of parasitic 

microorganisms through blood transfusion is generally not regarded as a serious problem in an adult 

whose level of immunity is thought to be sufficiently effective in combating transfusion-transmitted 

parasitic infection in an endemic region (Federal Ministry of Health, 1991). Even during the stay at 

home COVID -19 pandemic, people still need critical health services. There would be continue road-

traffic injuries, pregnancy-related haemorrhage, cytotoxic chemotherapy, sickle cell anaemia, aplastic 

anaemia and thalassemia. Hence, the need for blood is constant, and regular blood transfusion which 

may be from different donors increase the possibility of transmission of blood-borne parasitic diseases 

(Attah E. B, 2000). 

Literature review 

Human malaria is a mosquito-borne disease caused by intraerythrocytic protozoa of the genus 

Plasmodium namely; P. falciparum, P. vivax, P. ovale, P. malariae and P. knowlesi. Plasmodium spp. 

require two hosts to complete their life cycle. The sexual cycle occurs in the vector female Anopheles 

mosquito and the asexual cycle occurs in human in two phases involving red blood cells (erythrocytic 

phase) and the hepatocytes (pre-erythrocytic phase). The incubation period of 83 mosquito-transmitted 

malarial infection is about 1 - 2 weeks but that of transfusion-transmitted malarial 84 infection takes 

about 2 – 4 days. This is partly because transfusion-transmitted parasites by-pass the extra erythrocytic 

cycle (Karimi, Mardani & Zadsar 2016). 

The risk of acquiring transfusion-transmitted malaria is about 1 – 50 cases per million donor units) in 

endemic regions including Nigeria. The factors influencing the prevalence of transfusion-transmitted 

malaria are seasonal variations with higher rates observed during the rainy season, criteria for blood 90 

donor selection and the blood donor screening methods (Pondei et al. 2012). The majority of 

transfusion-transmitted malaria infections in Nigeria are caused by P. falciparum. According to Pondei 

et al. (2012) many blood donors in the endemic areas are asymptomatic carriers with parasite densities 

below the detection threshold of the currently available methods of diagnosis. These individuals have 

partially protective immune status and are generally the source of TTM (Pondei et al. 2012). A parasite 

identified in a thick blood film is equivalent to about 10,000 parasites in a 450-mL unit of blood 



(Owusu-Ofori et al. 2013). This size of inoculum from transfused blood may pose a greater threat 

when compared to a bite from an infected mosquito, which has as few as 15 parasites (Owusu-Ofori et 

al. 2013). Malarial parasites can survive in blood cell for about 21 days outside the host (Owusu-Ofori 

et al. 2010). In Nigeria, screening for malarial parasite is not stipulated in the current National Blood 

Transfusion Guidelines (Faruk, Ogunrinde & Mamman 2017).  

This is because transmission of malaria through blood transfusion is generally not regarded as a serious 

problem in an adult whose levels of immunity is thought to be effective in combating transfusion 

transmitted malaria in an endemic region (National Blood Service 2006). However, the high number of 

blood transfusion-demanding health conditions such as in road traffic accidents, pregnancy-related 

haemorrhage, and severe immunosuppression enhance the possibility of the transmission of blood-

borne diseases (Ewunife et al. 2011). Microscopic examination using Giemsa stained thick and thin 

blood films for malaria parasite sensitivity decrease with low parasite densities found in the blood of 

infected asymptomatic carriers. It is therefore, not sufficiently sensitive for blood bank service 

screening (Karimi, Mardani & Zadsar 2016). Other methods of diagnosis include immunoassays such 

as indirect hemagglutination, Immunofluorescent assay, Radioimmunoassay, Enzyme latex 

immunosorbent assay, and antigen-based rapid diagnostic test, as well as molecular amplification 

methods such as using agar-gel diffusion and immunoassay to detect P. falciparum antigen and DNA. 

(Abdel-wahab et al. 2012). 

Methodology 

Nature of the study  

This study was a cross-sectional study among 247 non-remunerated voluntary blood donors in National 

blood transfusion service centre Ibadan, Oyo State Nigeria, The study was carried out between the 

period June 2019 to February 2020. Nigeria. A random sampling technique was used to select all 

eligible and fit participants for the study, in the blood bank, 247 consenting donors aged between 18 

and 59 years were randomly recruited following their written informed consent. Those that have been 

treated for malaria parasite last one month were excluded from the study.  

The participants whole blood samples were taken from the cord of the blood bags and a giemsa stained 

of each participants slide was examined for P. falciparum under light microscope. The examination for 

P. falciparum was done on day 0, 3, 7- and 21 post sample collection.  

Laboratory investigation for P. falciparum by Microscopy 

Thick blood smears were prepared from each fresh donor blood sample and air dried, then stained with 

freshly prepared 10% Giemsa’s stain solution for ten minutes. The stain was washed off gently and 

slides air-dried before they were examined under X 100 oil immersion microscope magnification. For 

positive slides, the number of parasites was counted against 200 leucocytes and quantification of 

parasite density estimated by assuming 8,000 leucocytes/µl of blood, this was repeated on day 3 (f0), 

day 7 (f7) and day 21 (f21). Slides were reported negative when no P. falciparum detected in 100 fields 

of each thick smear. A sample with known high number of P. falciparum trophozoite was used as 

positive control. 

Data collection 

Data was collected using a self-administered semi-structured questionnaire. Data on socio-

demographic characteristics were collected and Profile information about Plasmodium falciparum 

positivity such use of mosquito net, living riverine area, Blood group, and use of malaria prophylaxis. 

 

    



Data management and statistical analysis 

Collected data were coded, cleaned and computed into Microsoft Excel spreadsheet and double-

checked for accuracy. Data on prevalence of P. falciparum were analyzed using STATA version 12 

(Stata Corporation, College Station, Texas, USA). The categorical variables were summarized as 

proportions and frequencies. Test of association between/among qualitative variables was done using 

bivariate and multivariate analyses. The effect of storage duration on p. falciparum density was 

compared using Kendall’s Tau test, with the level of statistical significance set at a p-value <0.05. 

Ethical considerations 

Ethical approval to conduct this study was obtained from Oyo State ethical review committee in Oyo 

state, Ibadan, Nigeria and UI/UCH Ethics Review Committee. This study was conducted under strict 

compliance with the guidelines of the Helsinki Declaration of 1964. Written and verbal informed 

consent was also obtained from all participant before they are enrolled into the study. The identity of 

all participants was treated with the utmost confidentiality.  

Results 

A total of 248 questionnaires were administered to healthy blood donors and the blood film 

microscopy of the respondents were analyzed for Plasmodium falciparum trophozoite positivity on 

initial day 0, Nineteen of respondents were male, 13 were between age 29 and 39 year, 16 were Blood 

group O carriers. While about eight were sleeping under mosquito bed nets, and 21 were not on 

malaria prophylaxis during the sample collection. As shown in Table 1 

 

 

TABLE 1: BASIC PROFILE INFORMATION 
 

VARIABLE  MICROSCOPY RESULT 

   POSITIVE 
NEGATIV
E TOTAL 

Gender Male 19(7.7%) 181(72.9%) 

200(80.6%

) 

      

  Female 2(0.8%) 46(18.5%) 48(19.4%) 

      

Educatio

n                     Graduate 11(52.4%) 133(58.4%) 

144(58.1%

) 

  

Undergraduat

e 8(38.1%) 74(32.1%) 82(33%) 

      

  No education 2(9.5%) 20(8.8%) 22(8.9%) 

     

Age <19 0 (0%) 4(1.8%) 4(1.6%) 

  19-29 3(14.3%) 69(30.4%) 72(29%) 

      

  29-39 13(62%) 93(41.0%) 

106(42.7%

) 

  39-49 4(19%) 53(23.4%) 57(23%) 



 
 

49-59 1(4.8%) 8(3.5%) 9(3.6%)  

Mosquito bed 

nets     

 Nets Use 8(38.1%) 114(50.1%) 122(49.2%) 

 No net 13(62%) 113(49.8%) 126(50.8%) 

     

Malaria 

Prophylaxis Drug 0(0%) 4(1.8%) 4(1.61%) 

     

 No drug 21(100%) 223(98.2%) 244(98.4%) 

     

Blood groups A 4(19.1%) 26(2.4%) 2(11.45%) 

 B 0(0%) 25(11%) 25(10.1%) 

 AB 1(4.8%) 5(2.2%) 6(2.4%) 

 O 16(76.1%) 171(75.3%) 187(75.3%) 

Zonal regions Southwest 16(76.2%) 178(78.4%) 194(78.2%) 

 Northwest 1(4.8%) 12(5.3%) 13(5.2%) 

 North Central 4(19.1%) 28(12.3%) 32(12.9%) 

 South south 0(0%) 9(3.9%) 9(3.6%) 

     

 

 

 

Figure 1: Prevalence of P. falciparum infection in follow-up stored blood samples by 

Microscopy 

 

 

 



  

There was a significant difference in the prevalence of Plasmodium falciparum infection among 

the study participants microscopy (8.5%) results on day 0 (p < 0.001). There was a significant 

difference in prevalence of P. falciparum infection on day 3 (8.1%) (p <0.001). The prevalence 

of P. falciparum infection on day 7 was 7.3% (p<0.001). The prevalence of P. falciparum 

infection on day 21, was 5.7% (p<0.001) (Figure 1)  

 

The effect of storage duration on P. falciparum density 

During the baseline survey on day 0 and the three subsequent follow-ups at day 3, 7, and 21, the 

parasite density for the initially positive samples by microscopy ranged between 75 and 8679 

parasite/µl of blood. In the first follow-up, parasite density was between 37 and 7885 parasite/µl 

of blood, the 3 days period of storage was associated with significantly lower parasite densities 

(Kendall’s τb = 0.9738, p< 0.001). 

 In the second follow-up, after 7 days parasite density was between 36 and 3680 parasite/µl of 

blood, the period of storage was associated with significantly lower densities of P. falciparum 

(Kendall’sτb = 0.9196, p< 0.001). the third follow-up (14/248) was between 15 and 

379parasite/µl of blood. The 21 days period of storage was associated with significantly lower 

densities of P. falciparum parasite (Kendall’s τb = 0.8042, p< 0.001). Longer period of storage 

was associated with significantly lower P. falciparum densities. 

 

Discussion 

Blood samples were collected from blood donors and examined for P. falciparum trophozoites 

microscopy before storage at 4°C. Part of the blood samples were stored at 4°C and examined for 

P. falciparum trophozoites after 3, 7, and 21 days using microscopy. The results showed a lower 

prevalence of P. falciparum (8.5%) on day 0 when compared to findings in similar study in 

Ibadan, Nigeria, amongst blood donors by (Okonkwo et, al. 2012). In Ghana, Owusu-Ofori et al 

(2013) reported a 13.7% among patient’s blood donors. As observed by microscopy, the 
prevalence of P. falciparum in the study population is low. This could be because the study was 

carried out, before the rainy season from January to April when malaria transmission is low 

(Chaponda et al., 2015).  

There was a slight reduction in prevalence of P. falciparum in the third day of storage at 4°C 

compared to day 0 and steady decrease in P. falciparum prevalence to 7.2% and 5.4%, on day 7 

and 21, respectively. There was also decrease in parasite density with increase period of storage 

indicating that storage in low temperatures has significant effect on P. falciparum 

(Chattopadhyay et al. 2015). Majority of blood donors were graduate, and there was a reduction 

in Plasmodium falciparum risk, this shows the level of awareness advocate among the elite blood 

donors. 

 

 

 



Conclusion 

The overall prevalence of P. falciparum during the study by microscopy on day 0, first follow-up 

after 3 days, second follow-up after 7 days and third follow-up after 21 days of storage were 

8.4%, 8.1%, 7.5% and 5.4% respectively. This implies that longer period of storage was 

associated with significant lower densities and prevalence. Malaria parasite reduce with duration 

of storage, therefore, the risk transmission through blood transfusion can be reduced, if the blood 

can be stored for a longer duration before transfusion. 
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Figures

Figure 1

Prevalence of P. falciparum infection in follow-up stored blood samples by Microscopy


