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Statement of the problem
• Malaria is one of the world’s deadliest diseases affecting people particularly in tropical and sub-

tropical regions of the world.  

• Malaria remains the most complex and overwhelming health problem facing humanity [1], with 

300 to 500 million cases and 2 to 3 million deaths per year [2]. 

• The disease imposes serious effect on the blood, destroying red blood cells and interfering with 

the haemoglobin, disrupting the red blood cells pigment and converting haemoglobin to 

methaemoglobin leading to methaemoglobinaemia

• The safety of blood and blood product is of global concern especially as it concern the TTM 

infection.

• Haemoglobin taken up by the parasites into their acid food vacuole leads to the spontaneous 

oxidation of ferrous(Fe2+) to ferric(Fe3+) iron .

• In healthy subjects  blood methaemoglobin levels are low , typically <2% of the total haemoglobin 

in blood.

• Increased concentration of methaemoglobin leads to a methaemoglobinemia which leads to 

varying complication (skin discoloration cyanosis, weakness, confusion and death).



Objectives

• To screen blood donor for malaria parasite and establish 

its prevalence among donors in UDUTH.

• To screen blood donor for malaria parasite and  establish 

its prevalence among donors in UDUTH.

• To determine methaemoglobin levels among the malaria 

infected blood donors.

• To establish the relationship between malaria infection 

and methaemoglobin levels. 

• To relate methaemoglobin concentration with the degree 

of parasitaemia.



Subjects

• The subjects for this study included 228 consecutively-recruited 

apparently healthy male blood donors aged 18 – 45 years visiting 

the Haematology and Blood Transfusion unit for blood donation 

purposes. 

• Only donors who met the inclusion criteria of age and blood 

donation requirement of haemoglobin (≥12.5g/dl) and those who 

gave informed consent after counseling were enrolled into the 

study. 



Methodology
• Two hundred and twenty eight (228) consecutively-recruited apparently healthy male blood donors aged

18-45 years were tested for methaemoglobin levels.

• Modified Evelyn and Malloy method was used for methaemoglobin estimation.

• Malaria testing was done using thin films prepared from the EDTA-anticoagulated blood and stained with 

Giemsa stain. 

• The thin film was made by the push wedge technique. Parasite counts were reported per 500 white blood 

cells (WBC). 

• The total parasite count was determined and result expressed as the number of parasites per microlitre 

of blood. 

• The smears were examined using 100x oil immersion. A well-stained area, free of precipitates and well-

populated with white blood cells (10-20 WBCs/ field) was selected. 

• No Parasite Found (NPF) was reported after 100 fields, each containing approximately 20 WBCs. 

• These smears were examined to determine the presence of malaria parasites, calculation of the parasite 

load and speciation of the malaria parasites. Examination was done using 100 x oil immersion objective.



Statistical Analysis

• Statistical analyses were conducted using SPSS (version 

11) software. 

• Comparisons between populations were made using the 

Student's t-test for parametric data and the Mann-

Whitney test for non-parametric data. 

• An alpha value of < 0.05 denoted a statistically significant 

difference. 

• Correlation was compared using a version of linear 

regression analysis.



Result
• Out of a total of 228 blood donors screened for malaria 74 of the subjects representing 32.5% 

were positive for Malaria and 154 representing 67.5% of screened donors tested negative.

• Plasmodium falciparum was responsible for all cases of parasitaemia. 

• The mean parasite load among the plasmodium-parasitized donors was 228 ± 99 parasite per 

microliter of blood. 

• Among the malaria-infected donors, 60 (67.5%) had a parasite density of ≤500 µ/L, while 14 

(6.2%) had a parasite density of 501 µ /L– 10000 µ/L.

• The mean methaemoglobin concentration was significantly higher among malaria parasitized 

donors (2.75% and 3.55%) respectively with parasite density of ≤500 µ/L and 501 µ /L– 10000 µ/L 

compared to non-infected blood donors (2.0%). 

• The mean methaemoglobin levels was significantly higher (p=0.002) among malaria infected  

donors with parasite density of ≤500 µ/L and 501 µ /L– 10000 µ/L (2.75% and 3.55%) compared 

to non-infected blood donors (2.0%). 

• We observed a significant positive correlation between parasite density and methaemoglobin 

level (r= 0.72, p=0.001). 



Table 1: Prevalence of malaria among blood donors

Malaria status Frequency % prevalence

Positive 74 32.5

Negative 154 67.5

Total 228 100



Table 2: Methaemoglobin levels in relation to the degree of 

Parasitaemia among Blood Donors 

Level of parasitaemia Number of subjects Methaemoglobin

level (%)

P-value

Negative 154 2.0 0.002

≤500µ/L 60 2.75

501 µ /l – 10000 µ /L 14 3.55



Table 3.Methaemoglobin levels in relation to  degree 

of parasitaemia among blood donors

Malaria Result Frequency Methaemoglobin

level (%)

P-value

Negative 78 2.0 <0.05

Positive + 60 2.75

Positive ++ 14 3.55



Figure 1:Malaria positive Blood film



Discussion

• In this present study, we observed a malaria prevalence of 32.5% among the donors 

tested. 

• Our findings is higher than prevalence of 28%, 10.2% & 23.4% respectively observed by 

Agboola and co-workers [4] in LUTH and by Erhabor et al in Port Harcourt Nigeria [12] 

and Abdullahi et al [16] in Sokoto .

• Other similar studies carried out around the country including a study carried out in 

the South East of Nigeria showed a prevalence rate of 40.9% [13]. In Abakaliki

metropolis, Epidi et al [14] in their work obtained malaria prevalence of (51.5%) 

among their blood donors. Similarly Ekwunife [1] reported an alarming high rate 

(74.1%) of malaria infection among blood donors in Onitsha urban area. 

• The very high prevalence rates recorded by various researchers in the South Eastern 

part of the country as compared to the 32.5% prevalence obtained in this present 

study in Sokoto may be largely be due to difference in geographical zone.



Discussion

• Consistent with previous reports [17-20], we found P. falciparum the 

predominant species among plasmodium-parasitized donors. 

• Plasmodium falciparum malaria may be associated with a potentially fatal 

outcome, particularly if there are delays in recognition and treatment [16]. 

• However, there is increasing advocacy for recipients of blood transfusion 

particularly neonates, children and pregnant women in malaria-endemic 

areas to be routinely treated with antimalarial drugs as a prophylactic 

measure. 

• Transfusion malaria was described as particularly common in countries where 

blood donation has become a commercial transaction and where the blood 

donors come from less affluent social classes [21].  



Discussion

• In this present study, the mean parasite load observed among asymptomatic plasmodium-parasitized donors was 228 ±

99 parasite per microliter of blood. 

• The parasite load is much lower than a mean parasite count of 2650 ± 234 parasites/µl observed in a previous study [22] 

among pregnant women with active/symptomatic case of malaria infection.

• A previous report [8] from Nigeria, which investigated the prevalence of malaria among blood donors, observed that 

there was no relationship between the presence of malaria parasitaemia and clinical malaria.

• Current measures in the study environment, to prevent transfusion-transmissible malaria depend mainly on donor 

selection using questionnaires.

• Potential donors are only deferred based on their specific answers during the donor-screening process. A number of 

recent cases of transfusion malaria have been attributed to failure of the questioning process itself or to an 

unexpectedly long incubation periods of Plasmodium falciparum. 

• There may be need to introduce universal screening of blood donors for malaria particularly in malaria endemic 

countries. 

• However, the argument against universal screening of blood donors for malaria, particularly, in non-endemic countries 

is that the risk of transfusion-transmitted malaria is minimal and the incidence of malaria in the general population is 

low. 

• Universal screening of donors for malaria, particularly, in high-endemicity regions in sub-Saharan Africa will further 

enhance blood transfusion safety.

•



Discussion

• In this present study, the concentration of methaemoglobin was significantly higher 

among plasmodium parasitized compared to non-parasitized donors. 

• We observed a significant and positive correlation between the level of parasitaemia 

and methaemoglobin level among parasitized donors. 

• Our finding is consistent with the result obtained by Uko and co-workers [23] among 

malaria infected children in Calabar which showed that patients with severe malaria 

parasitaemia had markedly raised methaemoglobin values compared to those with 

mild/moderate malaria infection. 

• Our result in this present study shows that there is relatively high prevalence of malaria 

infection among blood donors in Sokoto, Nigeria and that the level of methaemoglobin 

concentration is significantly higher among malaria parasitized compared to non-

parasitized donors.

•



Limitations

• Firstly, convenience sampling was used in the 

recruitment of subjects. Subjects were 

consecutively recruited blood donors who met the 

inclusion criteria of age and informed consent.  

• This sampling method may have introduced the 

possibility of selection bias. 

• Secondly, it is possible that seasonal variation may 

have affected the study findings. 

• Previous studies [16, 24-25] indicates that malaria 

infestation in any population could vary by seasons 

and is particularly higher during the raining season.



Recommendations

• This present study indicates a high prevalence of malaria among 

blood donors studied. 

• It may be justifiable for recipients of blood transfusion 

particularly neonates, children and pregnant women in our 

malaria-endemic environment to be routinely treated with 

antimalarial drugs as a prophylactic measure. 

• We advocate for a mandatory universal donor-screening policy 

for malaria, for exclusion of blood donors with plasmodia 

parasitaemia to further enhance blood safety in our 

environment.
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Questions

Many thanks for your attention


