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Background

Blood transfusions are vital for treating anemia, yet in malaria-endemic regions such as Malawi, the risk of infection transmission remains significant. Owing to constrained resources and infrastructure, many blood centers have inadequate capacity for malaria detection, leading to the absence of routine screening protocols. This study aimed to explore the prevalence of asymptomatic malaria parasitemia, identify Plasmodium species, and investigate associated factors among blood donors at the Lilongwe Centre of the Malawi Blood Transfusion Service (MBTS).





Methods

This study employed a cross-sectional research design conducted at the Lilongwe Branch of the Malawi Blood Transfusion Service, a pivotal center for blood collection and distribution in Malawi’s central region. The research focused on a population of voluntary asymptomatic blood donors who presented themselves at designated donation centers. The prevalence of asymptomatic malaria parasitemia was determined using two methods: Plasmodium falciparum histidine-rich protein 2 (PfHRP2) rapid diagnostic tests (RDTs) for detecting Plasmodium falciparum parasites and microscopic analysis for confirmation and identification of other Plasmodium species, along with density quantification. Identification of factors associated with malaria transmission among blood donors was done using structured questionnaire. The study was conducted over a two-week period at the MBTS, with data analysis performed using R version 4.3.1, with statistical significance set at p-value < 0.05.





Results

The study identified an overall malaria prevalence of 13.5% (51/377) among the participants, with 13.4% (9/67) of females and 13.5% (42/310) of males testing positive. Of the positive cases, 85.4% (41/48) were due to Plasmodium falciparum, 8.3% (4/48) were mixed infections of Plasmodium falciparum and Plasmodium malariae, and 6.3% (3/48) were solely Plasmodium malariae. Significant demographic factors influencing species distribution included age, occupation and residence. Other significant factors were blood group, repellent use, and travel history. A multivariate logistic regression model was used, but no significant associations were identified at the 0.05 significance level.





Conclusion

The detection of a substantial burden of asymptomatic malaria parasitemia among blood donors highlights a potential risk for transfusion-transmitted malaria in Malawi. This finding underscores the urgent need to strengthen malaria screening protocols and diagnostic capacity within blood transfusion services.
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Background

Blood transfusion therapy is a common and essential medical intervention for treating anemia and other life-threatening conditions, involving the transfer of blood or its components from a donor to a recipient (Goodnough and Panigrahi, 2017). Despite its clinical importance, blood transfusion carries inherent risks of transmitting infections, including viral, bacterial, and parasitic pathogens such as Plasmodium species (Buerger and Jain, 2025).

Transfusion-transmitted malaria (TTM) remains a significant yet often underrecognized public health concern in malaria-endemic regions (Ahmadpour et al., 2019). It occurs when malaria parasites are introduced into a recipient through infected donor blood. The condition can have severe clinical consequences, particularly for immunocompromised individuals, pregnant women, and children (Owusu-Ofori et al., 2016; Sumbele et al., 2015). Although the true burden of TTM in sub-Saharan Africa is not well established due to limited post-transfusion surveillance, reports indicate that the risk may be substantial in areas where asymptomatic malaria parasitemia is common among blood donors (De Moraes et al., 2018; Loua et al., 2024). Currently, routine post-transfusion malaria monitoring is not systematically implemented in Malawi, which may result in underreporting of transfusion-related malaria cases.

Malaria-induced anemia further compounds the risk associated with transfusion needs, particularly in vulnerable populations such as pregnant women and children under five (Abdullah and Karunamoorthi, 2016; Iheonu et al., 2018). According to the World Health Organization (WHO), there were an estimated 249 million malaria cases globally in 2022 (WHO, 2023), highlighting the ongoing burden of the disease and the urgent need for improved preventive and diagnostic measures in endemic areas. In Malawi, malaria incidence is estimated at 393 cases per 1,000 population annually, disproportionately affecting young children who account for most of the infections (Gumbo et al., 2022).

Human malaria is caused by five Plasmodium species—P. falciparum, P. malariae, P. ovale, P. vivax, and P. knowlesi—with P. falciparum being the most prevalent and severe (Zekar and Sharman, 2025). However, non-falciparum species also contribute significantly to the disease burden and are increasingly recognized as important causes of both morbidity and mortality (Ranjbar and Tegegn Woldemariam, 2024).In Malawi, non-falciparum infections have been reported at a prevalence of approximately 11.7%, though regional variations exist (Gumbo et al., 2022).

Beyond symptomatic infections, subclinical or asymptomatic malaria parasitemia constitutes a hidden reservoir that perpetuates transmission and poses challenges to malaria elimination efforts (De Moraes et al., 2018). Asymptomatic infections in blood donors are particularly concerning because they may evade standard screening methods and lead to TTM.

Therefore, this study aimed to assess the prevalence of asymptomatic malaria parasitemia among blood donors in Malawi and identify associated factors to inform preventive strategies and strengthen malaria screening protocols within blood transfusion services.





Methods




Study design and setting

This study employed a cross-sectional research design conducted at the Lilongwe Branch of the Malawi Blood Transfusion Service, a central facility for blood collection and distribution in Malawi’s central region. The study population comprised voluntary asymptomatic blood donors who presented themselves at designated blood donation centers.

The map of Malawi in Figure 1, highlights the location of Lilongwe District in the Central Region.
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Figure 1 | Map of Malawi showing location of Lilongwe district in the Central Region.





Eligibility criteria

Eligible participants included healthy blood donors of all genders aged 18 to 65 years. Individuals were excluded if they had a documented history of symptomatic malaria infection or had used antimalarial medication within six weeks prior to the study.





Sample selection

A systematic sampling approach was used to select 377 participants for the study. The sample size was calculated based on an expected malaria prevalence of 42.8% among Malawian blood donors, as reported in the most recent estimates by Kinge et al. (2019). This calculation assumed an estimated population size of 1,000 donors visiting the blood bank during the study period. Starting from a randomly selected donor, every third consecutive donor was recruited into the study.





Blood sample collection and processing

After obtaining informed consent, eligible blood donors were escorted to the donation room, where qualified nurses from the Malawi Blood Transfusion Service (MBTS) performed blood collection. Approximately one-hour post-donation, the collected blood units were transferred to the blood bank for processing. The research team then accessed these units to obtain samples for malaria screening and further analysis.

From each donor unit, a blood sample of 200–500 μL was collected for malaria testing. These samples were allocated for both rapid diagnostic testing (RDT) and microscopic examination.





Screening methodology

Screening for malaria involved both RDTs and microscopic analysis. For each donor sample, both methods were conducted to ensure comprehensive and accurate detection of malaria parasites.





Rapid diagnostic tests

RDT screening was performed using the ParaHIT f ver. 1.0 Malaria Ag Pf test kit, which detects histidine-rich protein 2 (HRP-2), a specific antigen for P. falciparum. The tests were carried out on-site at the MBTS laboratory, following the manufacturer’s instructions.





Microscopic analysis

For microscopic examination, both thick and thin blood smears were prepared from each donor sample. Thick smears were heat-fixed, while thin smears were fixed using 99% absolute alcohol. The prepared slides were transported to Kamuzu Central Hospital (KCH) laboratory for staining.

At KCH, the slides were stained with 3% Giemsa solution for 45 minutes. Microscopic examination was conducted independently by two experienced biomedical scientists. In cases of discordant results, a third biomedical scientist reviewed the slides to resolve discrepancies.





Parasite density calculation

Parasite density was determined by counting the number of parasites relative to a predetermined number of white blood cells. An average WBC count of 8,000/μL was used as the standard reference. The parasite density was calculated using the following formula:

Parasites/µL blood=(Number of parasites counted×8000 WBCs/µL
)

No.  of white blood cells counted









Identifying factors associated with malaria transmission among blood donors

Study participants were requested to complete a structured questionnaire developed specifically for this research. An English version has been provided as a Supplementary File (Supplementary File 1). This questionnaire was used to collect information about geographic location, socioeconomic factors, and travel history to malaria-endemic districts.





Data analysis

Data were analyzed using R software, version 4.3.1. A p-value of less than 0.05 was considered statistically significant. Both descriptive and inferential statistics were employed to address the study objectives.





Prevalence estimation

The prevalence of asymptomatic malaria parasitemia was calculated as the proportion of donors testing positive (by RDT or microscopy) relative to the total number tested, expressed as a percentage. Descriptive statistics, including frequencies and percentages, were used to summarize prevalence across demographic characteristics such as age, sex, occupation, and residence.

Comparisons of prevalence between categorical variables were assessed using the Chi-square (χ²) test; where expected cell counts were <5, the Fisher’s Exact test was applied.





Distribution of Plasmodium species

The distribution of Plasmodium species identified by microscopy was summarized using frequency tables. Parasite densities were described using medians and interquartile ranges (IQRs), given their non-normal distribution.

Associations between Plasmodium species and demographic variables were analyzed using Chi-square or Fisher’s Exact tests, as appropriate. Differences in parasite density across species were examined using the Kruskal–Wallis test.





Factors associated with asymptomatic malaria parasitemia

Bivariate analyses were first performed to identify potential predictors of asymptomatic malaria parasitemia, including sex, age group, occupation, residence, blood group, repellent use, and travel history.

Variables with a p-value <0.20 in bivariate analysis were subsequently entered into a multivariate binary logistic regression model to determine independent predictors of infection. Results were expressed as adjusted odds ratios (AORs) with 95% confidence intervals (CIs). Model adequacy was assessed using the Hosmer–Lemeshow goodness-of-fit test.






Results




General characteristic

The study population consisted of 377 blood donors, with a majority being male (82.2%). Students made up the largest occupational group (69.8%), while only 6.6% were farmers and 5.3% were health workers. Most participants (80.4%) resided in rural areas. Regarding malaria prevention, repellent use was low, with only 0.3% reporting consistent use, while 69.8% used it occasionally. Travel history outside malaria-endemic areas was uncommon, with only 5.1% reporting recent travel.

The distribution of blood groups among the participants in this study showed a predominance of the O+ group, representing 37.7% of the participants, followed closely by B+ at 36.1%. The least common blood group was B-, with a frequency of 0.3%. Table 1 summarizes the overall proportions of selected socio-demographic factors and blood group diversity of the study population.


Table 1 | Distribution of selected socio-demographic factors and blood group diversity in the study population.
	Total number of blood donors tested =377


	Characteristics
	N
	%



	Gender


	Male
	310
	82.2


	Female
	67
	17.8


	Age


	18-25
	285
	75.6


	26-40
	70
	18.6


	41-60
	22
	5.8


	Occupation


	Farmer
	25
	6.6


	Health Worker
	20
	5.3


	Office Worker
	19
	5


	Other
	50
	13.3


	Student
	263
	69.8


	Residence


	Rural
	303
	80.4


	Urban
	74
	19.6


	Repellent Use


	Always
	1
	0.3


	Rarely
	113
	29.9


	Sometimes
	263
	69.8


	Travel History


	No
	358
	94.9


	Yes
	19
	5.1


	Blood Group


	A-
	0
	0.0


	A+
	10
	2.7


	AB+
	1
	0.3


	B-
	0
	0.0


	B+
	15
	4.0


	O-
	2
	0.5


	O+
	349
	92.5











Summary of positive results by laboratory test method

The summary in Table 2 presents the total malaria-positive cases identified by Rapid Diagnostic Test (RDT) and microscopy among 377 blood donors. Overall, 51 (13.53%) samples tested positive by RDT, while 48 (12.73%) were confirmed by microscopy. Of these, three cases were RDT-positive but microscopy-negative, whereas an additional three P. malariae infections were detected exclusively by microscopy. For the overall prevalence estimate, 48 microscopy-confirmed P. falciparum infections were considered, with inclusion of the P. malariae cases bringing the total to 51 confirmed infections across all malaria species.


Table 2 | General characteristics of positive results among blood donors (n = 377).
	Laboratory test
	Result type
	Number of cases (n)
	Percentage (%)



	RDT
	Total positives
	51
	13.53


	Microscopy
	Total positives
	48
	12.73


	Discordant results
	RDT positive but microscopy negative
	3
	0.80


	Additional detections
	P. malariae detected by microscopy but not by RDT
	3
	0.80











Prevalence rate for asymptomatic malaria parasitemia among blood donors

Of the 377 samples, 51 (13.5%) tested positive for malaria. Among the females, 9 (13.4%) tested positive and 58 (86.6%) tested negative. Among the males, 42 (13.5%) tested positive and 268 (86.5%) tested negative for malaria. The highest prevalence was observed in the 41–60 age group (18.2%) and among individuals classified as “Other” in terms of occupation (20%). Rural residents had a prevalence of 12.5%, while urban residents had a prevalence of 17.6%. These demographic characteristics are presented in Table 3.


Table 3 | Prevalence rate for asymptomatic malaria among blood donors (%).
	Variable
	Yes (n = 51)
	No (n = 326)
	P-Value



	Gender
	 
	 
	1.0


	Female
	9 (13.4%)
	58 (86.6%)
	 


	Male
	42 (13.5%)
	268 (86.5%)
	 


	Age
	 
	 
	0.713


	18-25
	39 (13.7%)
	246 (86.3%)
	 


	26-40
	8 (11.4%)
	62 (88.6%)
	 


	41-60
	4 (18.2%)
	18 (81.8%)
	 


	Occupation
	 
	 
	0.438


	Farmer
	2 (8%)
	23 (92%)
	 


	Health Worker
	2 (10%)
	18 (90%)
	 


	Office Worker
	1 (5.3%)
	18 (94.7%)
	 


	Other
	10 (20%)
	40 (80%)
	 


	Student
	36 (13.7%)
	227 (86.3%)
	 


	Residence
	 
	 
	0.345


	Rural
	38 (12.5%)
	265 (87.5%)
	 


	Urban
	13 (17.6%)
	61 (82.4%)
	 


	Blood Group
	 
	 
	0.101


	A+
	11 (14.3%)
	66 (85.7%)
	 


	B+
	16 (11.8%)
	120 (88.2%)
	 


	O+
	20 (14.1%)
	122 (85.9%)
	 


	Repellent Use
	 
	 
	0.902


	Rarely
	16 (14.2%)
	97 (85.8%)
	 


	Sometimes
	35 (13.3%)
	228 (86.7%)
	 


	Travel History
	 
	 
	0.961


	No
	49 (13.7%)
	309 (86.3%)
	 


	Yes
	2 (10.5%)
	17 (89.5%)
	 







Determining malaria species associated with asymptomatic malaria parasitemia

Among the 48 asymptomatic blood donors, P.falciparum dominated with 85.4% of cases, while mixed infections of P. falciparum and P. malariae accounted for 8.3%, and P.malariae alone was found in 6.3% of cases. Mixed infections were more frequent in females (22.2%) than males (5.1%). The age group 41–60 showed a notable presence of P.malariae, with 50% testing positive. Rural areas had a higher prevalence of P.falciparam (88.6%), while urban areas showed a notable 23.1% for P.malariae cases. The demographic breakdowns and corresponding p-values are outlined in Table 4.


Table 4 | Malaria species among asymptomatic blood donors (n = 48).
	Variable
	PF n = 41
	PF–PM n = 4
	PM n = 3
	p-value



	Gender
	 
	 
	 
	0.189


	Female
	7 (77.8%)
	2 (22.2%)
	0 (0%)
	 


	Male
	34 (87.2%)
	2 (5.1%)
	3 (7.7%)
	 


	Age group
	 
	 
	 
	0.002


	18–25
	32 (88.9%)
	4 (11.1%)
	0 (0%)
	 


	26–40
	7 (87.5%)
	0 (0%)
	1 (12.5%)
	 


	41–60
	2 (50%)
	0 (0%)
	2 (50%)
	 


	Occupation
	 
	 
	 
	0.024


	Farmer
	2 (100%)
	0 (0%)
	0 (0%)
	 


	Health worker
	0 (0%)
	0 (0%)
	1 (100%)
	 


	Office worker
	1 (100%)
	0 (0%)
	0 (0%)
	 


	Other
	8 (88.9%)
	0 (0%)
	1 (11.1%)
	 


	Student
	30 (85.7%)
	4 (11.4%)
	1 (2.9%)
	 


	Residence
	 
	 
	 
	0.008


	Rural
	31 (88.6%)
	4 (11.4%)
	0 (0%)
	 


	Urban
	10 (76.9%)
	0 (0%)
	3 (23.1%)
	 


	Blood group
	 
	 
	 
	0.028


	A−
	0 (0%)
	0 (0%)
	0 (0%)
	 


	A+
	10 (100%)
	0 (0%)
	0 (0%)
	 


	AB+
	0 (0%)
	1 (100%)
	0 (0%)
	 


	B−
	0 (0%)
	0 (0%)
	0 (0%)
	 


	B+
	13 (86.7%)
	2 (13.3%)
	0 (0%)
	 


	O−
	2 (100%)
	0 (0%)
	0 (0%)
	 


	O+
	16 (80%)
	1 (5%)
	3 (15%)
	 


	Repellent use
	 
	 
	 
	0.011


	Rarely
	11 (78.6%)
	0 (0%)
	3 (21.4%)
	 


	Sometimes
	30 (88.2%)
	4 (11.8%)
	0 (0%)
	 


	Past travel
	 
	 
	 
	0.032


	No
	40 (87%)
	4 (8.7%)
	2 (4.3%)
	 


	Yes
	1 (50%)
	0 (0%)
	1 (50%)
	 











Parasite density by species

Figure 2 presents a box plot illustrating the distribution of parasite density among different malaria species. P. falciparum infections exhibited the highest median parasite density at approximately 3,000 parasites/μL (IQR: 1,500–4,800; range: 200–8,000). Mixed P. falciparum–P. malariae infections showed moderate densities, with a median of about 1,800 parasites/μL (IQR: 1,200–2,600; range: 500–3,000). P. malariae infections recorded the lowest median density at around 1,000 parasites/μL (IQR: 400–2,600; range: 0–4,000).
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Figure 2 | Malaria Parasite Density Distribution Among Asymptomatic Cases. KEY: P. falciparum (Pf), P. malariae (Pm), Mixed infections of P. malariae and P. falciparum (Pf-Pm).

Exploring the factors associated with asymptomatic malaria parasitemia

A multivariate logistic regression model is presented in Table 5, predicting asymptomatic malaria parasitemia based on the outcome variable of a positive RDT result. The significance level was set at 0.05, and no significant associations were observed. The analysis revealed no statistically significant associations across all variables. Gender did not significantly affect the likelihood of asymptomatic malaria parasitemia, with males having an adjusted odds ratio (OR) of 0.95 (95% CI: 0.43 - 2.11, p=0.894) compared to females.


Table 5 | Multivariable logistic regression analysis of factors associated with malaria infection.
	Variable
	Adjusted OR
	95% CI (Lower–Upper)
	Std. Error
	z statistic
	p-value



	(Intercept)
	6.427
	0.956 – 43.207
	0.972
	1.914
	0.056


	Gender: Male
	0.947
	0.425 – 2.111
	0.409
	-0.133
	0.894


	Age: 26–40
	1.538
	0.564 – 4.191
	0.511
	0.841
	0.400


	Age: 41–60
	0.766
	0.189 – 3.102
	0.714
	-0.374
	0.708


	Occupation: Health worker
	0.676
	0.084 – 5.453
	1.065
	-0.367
	0.714


	Occupation: Office worker
	1.951
	0.156 – 24.340
	1.288
	0.519
	0.604


	Occupation: Other
	0.287
	0.054 – 1.530
	0.853
	-1.462
	0.144


	Occupation: Student
	0.540
	0.116 – 2.517
	0.785
	-0.784
	0.433


	Repellent Usage: Most times
	1.102
	0.554 – 2.192
	0.351
	0.276
	0.783


	Blood Group: AB
	1.844
	0.209 – 16.307
	1.112
	0.550
	0.582


	Blood Group: B+ & B−
	1.158
	0.492 – 2.725
	0.437
	0.335
	0.737


	Blood Group: O+ & O−
	0.901
	0.391 – 2.074
	0.425
	-0.246
	0.806


	Past Travel: Yes
	1.426
	0.299 – 6.804
	0.797
	0.446
	0.656


	Breeding-site Proximity: Moderately close
	1.178
	0.469 – 2.960
	0.470
	0.349
	0.727


	Breeding-site Proximity: Very close
	2.281
	0.948 – 5.489
	0.448
	1.840
	0.066





KEY: Adjusted OR: Adjusted Odds Ratio, CI Lower: Lower Confidence Interval. CI Upper: Upper Confidence Interval, p-value: Probability value.



Age groups similarly demonstrated no significant differences. The 26–40 years group had an OR of 1.54 (95% CI: 0.56 - 4.19, p=0.400), and the 41–60 years group had an OR of 0.77 (95% CI: 0.19 - 3.10, p=0.708), both compared to the 18–25 years group.

Other variables, including occupation, repellent use, blood group, and past travel history, also showed no significant associations with asymptomatic malaria parasitemia.






Discussion

This study revealed a 13.53% prevalence of asymptomatic malaria parasitemia among blood donors at the Lilongwe Blood Transfusion Center, underscoring a significant but often underestimated public health concern. This prevalence closely mirrors findings from Nigeria, where Olopade et al. (2024) reported an 11.9% infection rate among voluntary donors, indicating that asymptomatic carriage among blood donors is a persistent challenge across sub-Saharan Africa. The consistency between these studies highlights the ongoing risk that asymptomatic infections pose to blood safety and transfusion services in endemic settings.

Comparable research from other regions has reported variable prevalence estimates, reflecting differences in malaria transmission intensity, diagnostic methods, and donor screening policies. For instance, a study in Ghana documented a 2.5% prevalence of asymptomatic malaria parasitemia among blood donors (Tetteh et al., 2023), whereas a systematic review by Ahmadpour et al. (2019) found median prevalence rates of 10.54%, 5.36%, and 0.38% when assessed by microscopy, PCR, and rapid diagnostic tests (RDTs), respectively. Collectively, these findings reaffirm that asymptomatic malaria parasitemia remains a widespread issue, highlighting the need for enhanced surveillance and targeted interventions to mitigate transfusion-transmitted malaria (TTM) and interrupt silent parasite reservoirs within donor populations.

The species distribution observed in this study was dominated by P. falciparum (85.4%), followed by P. malariae (6.3%) and mixed infections (8.3%). The predominance of P. falciparum aligns with national and regional malaria epidemiology but also draws attention to the contribution of non-falciparum species, which are frequently underreported and underprioritized in elimination programs. Previous studies have shown that non-falciparum infections range from 1.4% among children in Zambia (Sitali et al., 2015) to 11.7% among adults in Malawi (Gumbo et al., 2022), emphasizing the need to include these species in diagnostic, treatment, and surveillance frameworks.

The detection of mixed Plasmodium infections in 8.3% of cases further highlights the complex epidemiological landscape of malaria transmission. Similar patterns have been reported in Tanzania, where co-infections with P. falciparum and P. malariae were detected in 23.6% of clinical cases (Popkin-Hall et al., 2023), and in Kenya’s Lake Victoria basin, where PCR analysis identified 23.5% co-infections among children aged 3–15 years (Omondi et al., 2024). These observations are consistent with the systematic review and meta-analysis by Kotepui et al. (2020), which underscored the frequent yet overlooked occurrence of mixed-species malaria infections.

Mixed Plasmodium infections can influence clinical outcomes, immune responses, and treatment efficacy (Kotepui et al., 2020; Tang et al., 2020). The coexistence of multiple species may modify disease progression and complicate therapeutic responses due to differences in drug sensitivities (Van Der Pluijm et al., 2021). A systematic review by Mahittikorn et al. (2021) reported that mixed infections were associated with higher recurrence rates within 28 days following artemisinin-based combination therapy, underscoring the importance of accurate species identification to ensure effective case management.

Analysis of parasite density revealed considerable variation among species, with P. falciparum exhibiting the highest median density. This observation is consistent with findings from Uganda, where Agaba et al. (2022) reported densities exceeding 1,500 parasites/μL among asymptomatic donors, and from Burkina Faso, where Kambou et al. (2024) documented densities ranging from 24 to 42,645 parasites/μL. Such wide variability reflects the heterogeneity of parasite-host interactions in asymptomatic infections.

Differences in parasite density can be influenced by host immunity, parasite biology, and local transmission intensity (Oyibo et al., 2023). In high-transmission settings, repeated exposure induces partial immunity (Bediako et al., 2019), enabling individuals to tolerate substantial parasitemia without clinical symptoms. This immunological adaptation complicates detection and underscores the need for sensitive diagnostic tools capable of identifying low-density infections—especially critical for ensuring transfusion safety and strengthening surveillance systems aimed at malaria elimination. Undetected low-density parasitemia poses a persistent risk of TTM (Buerger and Jain, 2025) and may sustain residual transmission despite apparent clinical control.

No statistically significant associations were identified between malaria infection and the assessed demographic or clinical variables (all p > 0.05). Nonetheless, emerging trends suggested that age and blood group may modulate infection risk. Donors aged 18–24 years exhibited relatively higher odds of infection, consistent with literature suggesting increased exposure among younger adults due to mobility, social behaviors, and incomplete immunity (Gui et al., 2012; Zhou et al., 2021). Although these trends were not statistically significant, they highlight the need to incorporate age-specific risk considerations into donor screening and malaria control strategies.

The exploration of ABO blood group distribution among infected donors revealed that P. falciparum was more frequent among individuals with blood group A+. This observation is consistent with prior hypotheses linking ABO antigens to malaria susceptibility (Nain and Sharma, 2022). Earlier studies have suggested that blood group O confers partial protection against severe malaria (Ai et al., 2022; Panda et al., 2011), though underlying mechanisms remain unclear. Given the limited number of A+ participants in this dataset, these findings should be interpreted with caution, and larger, multi-center studies are warranted to elucidate the role of blood group phenotypes in malaria risk and disease expression.

This study demonstrated a considerable prevalence of asymptomatic malaria parasitemia among blood donors at the Lilongwe Centre of the Malawi Blood Transfusion Service, with P. falciparum accounting for the majority of infections. The presence of asymptomatic parasitemia within a healthy donor population poses a potential risk of transfusion-transmitted malaria, especially in the absence of routine screening protocols. These findings provide critical evidence that malaria transmission through blood transfusion may be an under-recognized contributor to the overall malaria burden in endemic areas such as Malawi.

The implications of these results are far-reaching. First, they underscore the urgent need to strengthen malaria screening protocols within national blood transfusion services to ensure the safety of blood supplies. Integrating malaria testing—particularly using sensitive diagnostic methods—into standard donor screening could substantially reduce the risk of transmission to vulnerable recipients, such as children and pregnant women. Second, the persistence of asymptomatic malaria parasitemia despite ongoing control efforts highlights the importance of including blood safety considerations in broader malaria elimination strategies. Strengthening diagnostic capacity, implementing targeted surveillance among donors, and aligning blood safety programs with national malaria control initiatives will be essential to mitigate transfusion-related risks and support Malawi’s progress toward malaria elimination.




Limitations of the study

This study has several limitations that warrant consideration. First, the use of microscopy and HRP2-based rapid diagnostic tests (RDTs) may have limited the detection of low-density or mixed asymptomatic infections. Although microscopy remains valuable for species identification, its sensitivity declines at low parasitemia levels and is highly dependent on the skill of the examiner. Consequently, the true prevalence of asymptomatic malaria parasitemia among blood donors may have been underestimated. Future studies should incorporate more sensitive molecular tools, such as PCR, to improve the detection of submicroscopic and mixed infections and provide a more accurate estimation of malaria burden.

Additionally, the reliance on HRP2-based RDTs presents another limitation, as Plasmodium falciparum parasites with hrp2 gene deletions are increasingly reported across sub-Saharan Africa. The use of multi-antigen RDTs, such as those combining HRP2 and pLDH targets, would enhance diagnostic reliability and yield more representative prevalence estimates.

Finally, the study population consisted solely of voluntary blood donors, which may have introduced selection bias, as this group may not fully represent the general population. The observed lack of statistical association between gender and malaria infection could also be attributed to the marked imbalance between male and female participants.
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