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Abstract
Asymptomatic carriers of Plasmodium falciparum represent important parasite reservoirs maintaining malaria transmission in 
the community. This study aimed on the one hand to screen the other household members living with children under seasonal 
malaria chemoprevention (SMC) coverage in order to determine the level of malaria infection in this population and on the 
other hand to determine the appropriate type of rapid diagnostic test (RDT) for this screening to detect these asymptomatic 
carriers in the community. During the 2022 SMC campaign (July to October), a cross-sectional survey was carried out in 
745 participants who were screened by ultrasensitive rapid diagnostic test (usRDT), standard rapid diagnostic test (rRDT) 
and microscopy. Out of them, 395 had microscopy results available and were included in the data analysis. The prevalence 
of asymptomatic carriers of asexual forms of Plasmodium falciparum was 26.58% (105/395) while sexual forms were found 
in 5.32% (21/395) of the study population. Children from 5 to 15 years had the highest prevalence of P. falciparum asexual 
forms 35.76% (59/165) compared with older participants. Malaria positivity rate for rRDT and usRDT was 29.40% (219/745) 
and 40.49% (305/745) respectively. The usRDT had a higher sensitivity than the rRDT (72.38% (95% CI 62.8–80.66) vs. 
60.95% (95% CI 50.94–70.33)). In terms of specificity, rRDT had a higher specificity 82.41% (95% CI 77.53–86.62) versus 
69.66% (95% CI 64.01–74.89) for usRDT. This study reports a high prevalence of parasite carriers in household members of 
children under SMC coverage in Nanoro, Burkina Faso. In conclusion, usRDT seems more appropriate for strategies based 
on detection and treatment of parasite carriers within the community.

Keywords  Malaria · Ultrasensitive RDT · Standard RDT · Asymptomatic carriers · Nanoro

Handling Editor: Julia Walochnik

 *	 Sié A. Elisée Kambou 
	 eliseekambou96@gmail.com

1	 Institut de Recherche en Sciences de La Santé (IRSS), 
Clinical Research Unit of Nanoro (CRUN), Nanoro, 
Burkina Faso

2	 Ministry of Health of Burkina Faso: Permanent Secretary 
for Malaria Elimination (SP/Palu), Ouagadougou, 
Burkina Faso

3	 Infectious Diseases Data Observatory (IDDO), Oxford, UK

4	 Worldwide Antimalarial Resistance Network (WWARN), 
Oxford, UK

5	 College of STEM, Johnson C. Smith University, Charlotte, 
NC, USA

6	 Centre for Tropical Medicine and Global Health, Nuffield 
Department of Medicine, University of Oxford, Oxford, UK

7	 Institut Supérieur Des Sciences de La Santé (INSSA), 
Université Nazi Boni, Bobo Dioulasso, Burkina Faso

http://crossmark.crossref.org/dialog/?doi=10.1007/s00436-024-08380-1&domain=pdf
http://orcid.org/0000-0002-6008-2963


	 Parasitology Research (2024) 123:383383  Page 2 of 10

Background

In Burkina Faso as in most countries in sub-Saharan Africa, 
malaria is rampant despite the various preventive and cura-
tive interventions implemented in recent years. In 2021, 
in Burkina Faso, an estimated 12,231,036 malaria cases 
resulting in 4355 deaths were reported (Ministry of Health 
BF 2021). Children under 5 years represented the most 
vulnerable population in the country. To reduce malaria-
related mortality and morbidity in children, the World 
Health Organization (WHO) recommended in 2012 the 
seasonal malaria chemoprevention (SMC) as an innovative 
preventive strategy in areas with seasonal malaria transmis-
sion (World Health Organization 2012). SMC consists of 
monthly and intermittent administration of treatment with 
amodiaquine and sulfadoxine-pyrimethamine (AQSP) to 
children (aged 3–59 months) during the period of high 
malaria transmission. SMC has shown high level of pro-
tection against clinical malaria (Wilson and on behalf of 
the IPTc Taskforce 2011; Meremikwu et al. 2012; Cairns 
et al. 2021). Since 2018, SMC was implemented at national 
level in Burkina Faso. However, a high number of malaria 
cases continue to occur in children aged less than 5 years 
suggesting that the expected impact from SMC intervention 
is not achieved yet (Ministry of Health BF 2021). This may 
be attributable to various reasons including operational 
challenges resulting in suboptimal intervention coverage 
(Cairns et al. 2020), lack of observance of the second and/
or third doses of AQ by parents or caregivers (Somé et al. 
2022), inadequate for certain groups such as malnourished 
children who are at risk of subprotective drug concentra-
tions (Oshikoya et al. 2010; De Kock et al. 2018), and 
increased selection of parasites highly resistant to SP or 
AQ (Roh et al. 2023). In addition, the parasite reservoirs 
present around children under SMC coverage may continu-
ally maintain the infection cycle. Indeed, the transmission 
of Plasmodium to healthy individuals requires the pres-
ence of a parasite reservoir (symptomatic and asympto-
matic carriers). In sub-Saharan Africa, it was reported that 
the majority of malaria infections are asymptomatic due 
to transient immunity acquired during different exposures 
(Lindblade et al. 2013). In this context, targeting the para-
site reservoirs, especially asymptomatic carriers surround-
ing children under SMC coverage, would be necessary for 
optimizing the impact of SMC intervention. However, the 
precise identification of these reservoirs in the community 
for adequate management remains a major challenge given 
the low sensitivity of standard RDT (rRDT) for the detec-
tion of asymptomatic infections, which consists mostly 
of low parasite density infections. The limit of detection 
(LOD) of rRDT is between 100 and 200 parasites/micro-
liter of blood in field studies (Bousema et al. 2014; Adams 

et al. 2015; Laban et al. 2015). Interestingly, ultrasensitive 
RDTs (usRDT) detecting the hrp2 antigen were developed 
recently with the aim to improving the rapid detection of 
asymptomatic carriers of Plasmodium falciparum (Cun-
ningham et  al. 2019). usRDT are known to be able to 
detect hrp2 antigen at concentrations as low as 10–40 pg/
ml hrp2 as opposed to 800–1000 pg/ml hrp2 for rRDT 
(Kanwugu et al. 2019). Therefore, usRDT offer the possi-
bility of detecting subpatent infections that will be missed 
by rRDT (Girma et al. 2019; Owalla et al. 2020). Neverthe-
less, there is limited data available on the effectiveness of 
usRDT in accurately identifying parasite reservoirs at the 
community level in endemic settings such as Burkina Faso. 
Therefore, this study aimed on the one hand to screen the 
other household members living with children under SMC 
coverage in order to determine the level of malaria infec-
tion in this population and on the other hand to determine 
the appropriate type of RDT for this screening to detect 
these asymptomatic carriers in the community.

Materials and methods

Study site

The present study was carried out in ten (10) villages of 
the rural commune of Soaw (Soaw, Kalwaka, Zoetgomde, 
Poesse, Rakalo, Kokolo, Kolokom, Mogdin, Bokin, Seg-
uedin-Soaw) within the health district of Nanoro, Bur-
kina Faso. The rural commune of Soaw is located in the 
center west of Burkina Faso, approximately 75 km from the 
capital Ouagadougou. According to data from the Nanoro 
health and demographic surveillance system (HDSS), the 
total population of the study area was estimated to be about 
20,000 in 2018 (Derra et al. 2012). The climate there is of 
the Sudano-Sahelian type, with a rainy season from July to 
October followed by a dry season from November to June. 
Malaria is hyper-endemic with strong transmission during 
the rainy season, P. falciparum representing the dominant 
species (90%), followed by Plasmodium malariae (3–8%) 
and Plasmodium ovale (0.5–2%) (Sondo et al. 2015).

Study design

This is an ancillary study nested to a large SMC-RST pro-
ject (Sondo et al. 2022). In the SMC-RST study, 526 iso-
late households with a least one child under SMC coverage 
were included and assigned to one of the two study arms 
(control arm receiving SMC alone, n = 263) or intervention 
arm (SMC + screening of household members and treat-
ment if positive, n = 263). The unit of randomization was 
the household, and the eligibility of a household was defined 
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by the presence of at least one child under SMC coverage. 
All roommates of children included in the intervention arm 
of the SMC-RST study were screened and treated. The inclu-
sion and exclusion criteria for the SMC-RST study have 
been described elsewhere (Sondo et al. 2022).

This ancillary study was a cross-sectional study con-
ducted from July to October 2022, i.e., during the 2022 SMC 
campaign, and focused on only households included in the 
intervention arm of the main SMC-RST study (n = 263). The 
population of the present study was other household mem-
bers referred to as roommates living with children under 
SMC coverage, in the intervention arm of the SMC-RST 
study. Other household members (roommates) were defined 
as any individual (not in SMC target population) sharing 
a household with at least one child under SMC coverage 
(aged 3–59 months). At each monthly visit, while all the 
roommates were screened with standard RDT and treated 
if positive as per the main SMC-RST intervention process, 
only one (01) roommate among them (other than those 
included in the previous months) was selected and benefited 
with additional testing with ultrasensitive RDT as per this 
ancillary study. The choice of roommate to be included at 
each visit was chosen from among the asymptomatic carri-
ers presents at the time of the visit in the household. If more 
than one roommate was available and eligible, we drew lots 
to select the roommate to be included. In addition, in order 
to cover all eligible housemates in the study households by 
the end of the SMC campaign, it was necessary, during some 
visits, to select two roommates from certain households. All 
villages were systematically targeted at each SMC round. 
In the present study, asymptomatic carrier was defined as a 
person with no symptoms, with a body temperature < 37.5 
°C, and who reported no fever during the 2 days before blood 
collection. Participants were visited at home, and data on the 
sociodemographic characteristics were collected through a 
standardized numerical questionnaire. Capillary blood sam-
ples were taken from each participant for the detection of 
P. falciparum infection by rRDT, usRDT, and microscopy.

Malaria diagnosis by RDT

The AdvDx™ Malaria Pf test kit (004ADFEF025KI-1, Advy 
Chemical Pvt. Ltd, India) served as the standard RDT, and 
the NxTek™ Eliminate Malaria Pf test kit (05FK140, Abbot, 
Korea) was used as the ultrasensitive RDT. Both tests are 
based on in vitro diagnostic immuno-chromatographic assay 
for the qualitative detection of the hrp2 antigen specific of 
Plasmodium falciparum malaria in human whole blood. The 
tests were performed by trained field workers following the 
instructions of each manufacturer. Briefly, approximately 5 
µl (μl) of capillary blood was collected using a sample drop-
per and then transferred to the sample port, followed by the 
addition of four drops of the buffer solution to the buffer 

port. The interpretation of the results was carried out after 
an incubation of 20 min. A sample was considered positive 
for P. falciparum malaria if the “Pf” test band and the “C” 
control band appeared in the result window. The presence 
of only the control band was considered a negative result. 
Results were declared invalid if the control band did not 
appear in the result window, thus warranting a new test.

Malaria diagnosis by microscopy

Thick and thin blood smear slides were taken in the field 
and sent to the parasitology laboratory/Soaw station of the 
Clinical Research Unit of Nanoro (CRUN) for microscopic 
diagnosis. This diagnosis consisted of the detection of asex-
ual and sexual forms of the parasites and their enumeration 
in the thick smear, followed by an identification of Plas-
modium species on the thin smear. To do this, the slides 
were dried and then stained with Giemsa (diluted at 3%) for 
45 min according to the standard operating procedures of 
the CRUN. They were then examined on a light microscope 
Olympus CX23 (Olympus corporation, Japan) at × 100 oil 
immersion objective. Thick smears were declared negative 
when no asexual parasites were encountered after running 
at least 100 microscopic fields. When the slide was posi-
tive, the parasite density (DP) was determined by count-
ing the number of asexual parasites per 200 white blood 
cells and calculated per microliter of blood by assuming 
the number of white blood cells to be at 8000/μl. Game-
tocytes were counted against 500 white blood cells, and 
densities were estimated using a factor of 8000 leukocytes/
microliter. Each blood slide was independently blinded and 
read by two expert microscopists of CRUN qualified by the 
National Institute for Communicable Diseases (NICD, South 
Africa) (Tinto et al. 2014). In case of significant discord-
ance (negative vs. positive; difference in Plasmodium spe-
cies; difference between the two readers greater than twice 
the DP value), a third reading was performed by another 
expert microscopist who had no knowledge of the previ-
ous results. The two closest readings were selected as the 
matching result.

Sample size estimation

Details about the sample size calculation for the larger 
SMC-RST project were described previously (Sondo et al. 
2022). Briefly, 526 isolate households with a least one 
child under SMC coverage were included, i.e., 263 house-
holds each of the two arms (control and intervention) in 
order to have 80% power to detect a 20% decrease in inci-
dence of malaria after 1 year in comparison to a baseline 
incidence rate in the control arm (SMC) between 1.5 and 
2.0 malaria cases per year, assuming a one-sided test with 
a significance level of 0.025 and large-sample z-test of 
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the Poisson event rate difference (PASS software) (Sondo 
et al. 2022). The sample size of this study was calculated 
considering that the prevalence of asymptomatic malaria 
parasite carriage is estimated at 30% in the study area. 
As the study is ancillary to the SMC-RST study, the sam-
ple size was calculated assuming a finite population of 
2630 participants and also so as to be 95% certain that the 
sample size estimate will be within 10% of the actual pro-
portion of asymptomatic carriers of Plasmodium. Taking 
these assumptions into account, the required sample size 
was estimated at 745 participants.

Data management and statistical analysis

Sociodemographic data and RDT results were entered in 
a REDCap database. Sociodemographic characterization 
and age stratification of asymptomatic malaria were per-
formed by analyzing data from the subpopulation of par-
ticipants with available microscopy results. Descriptive 
statistics was conducted for the sociodemographic char-
acteristics and presented as frequencies and percentages. 
The performance of each RDT (standard RDT and ultra-
sensitive RDT) was assessed regarding expert microscopy 
results (gold standard) by calculating parameters such as 
sensitivity (Se), specificity (Sp), and the positive and nega-
tive predictive values (PPV and NPV). The concordance 
between rRDT and expert microscopy and between usRDT 
and expert microscopy was calculated using Cohen’s 
kappa coefficient of concordance (k). The k values < 0, 
0.01–0.20, 0.21–0.40, 0.41–0.60, 0.61–0.80, and 0.81–1 
represent mediocre, slight, fair, moderate, substantial, and 
near-perfect degrees of agreement, respectively (Landis 
and Koch 1977; McHugh 2012).

Results

Baseline characteristics of study population

A total of 745 household members of children under SMC 
coverage from the SMC-RST study were included in this 
study. RDT data from 745 included participants were used 
to assess the prevalence of asymptomatic malaria by rRDT 
and usRDT. Of the 745 participants included, 395 had 
microscopy data available. The age of the participants in 
the study subpopulation ranged from 5 to 83 years with a 
median age of 18 years, with a majority above 22 years of 
age (180/395). The female household members represented 
55.70% (220/395) of the study population and males repre-
sented 44.30% (175/395). The sociodemographic character-
istics of study subpopulation are shown in Table 1.

Prevalence of asymptomatic carriers of malaria 
parasite

RDT positivity rate among household members of children 
under SMC coverage was 40.94% (305/745) determined by 
usRDT and 29.40% (219/745) using rRDT. The prevalence 
of asymptomatic carriers of asexual forms of P. falciparum 
detected by microscopy was 26.58% (105/395). Of the 105 
asymptomatic carriers of asexual form of P falciparum, 103 
(98.09%) were P. falciparum mono-infection and 2 (1.09%) 
P. falciparum mixed infections (1 P. falciparum + P. malar-
iae and 1 P. falciparum + P. ovale). Also, 3 P. malariae 
mono-infection and 1 P. ovale mono-infection were detected 
by microscopy.

The parasite density of P. falciparum infections ranged 
from 24 to 42,645 parasites/microliter with a geometric 
mean of 551.42 parasites/microliter. The prevalence of 
sexual form of P. falciparum among household members 
was 5.32% (21/395), and the geometric mean of gametocyte 
estimated at 43.98 parasites/microliter (Table 2).

Prevalence of asymptomatic carriage of asexual 
forms and gametocyte of P. falciparum by age group

The prevalence of asymptomatic carriage of asexual form of 
P. falciparum was higher in children from 5 to 15 years old 
35.76 (59/165). This was 32.43% (24/74) in the age group 
of 16 to 26 years old and 24.14% (14/58) and 8.16% (8/98) 
in the age groups 27 to 37 and ≥ 38 years old respectively 

Table 1   Sociodemographic characteristics of household members 
with microcopy results

Characteristics Frequency n (%)

Age (in years) 5–15 165 (41.77)
16–26 74 (18.73)
27–37 58 (14.68)
 ≥ 38 98 (24.81)

Sex Female 220 (55.70)
Male 175 (44.30)

Table 2   Prevalence of asymptomatic carriers of P. falciparum by 
microscopy, rRDT, and usRDT

Method of diagnosis Positive n (%) Negative n (%) Total

usRDT 305 (40.94) 440 (59.06) 745
164 (41.52) 231 (58.48) 395

rRDT 219 (29.40) 526 (70.60) 745
115 (29.11) 280 (70.89) 395

Microscopy
Asexual form 105 (26.58) 290 (73.42) 395
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(Fig. 1A). The prevalence of P. falciparum gametocytes 
in children between 5 and 15 years was 7.88% (13/165) 
(Fig. 1B).

Comparison of diagnostic performance of rRDT 
and usRDT versus microscopy

Of the 105 participants with a positive P. falciparum 
microscopy result considered true positives, the usRDT 
detected 76 (72.38%) while the rRDT was detected only 
64 (60.95%). The false-positive rate was 53.66% (88/164) 
and 44.35% (51/115) with usRDT and rRDT respectively. 
A total of 56 participants that tested negative by rRDT 
tested positive by usRDT. Out of these, 26.79% (15/56) 

were confirmed to be P. falciparum positive by micros-
copy. In total, 25% (41/164) of the participants were diag-
nosed positive by usRDT and negative by microscopy and 
rRDT (Fig. 2).

The usRDT had a higher sensitivity than the rRDT 
(Se = 72.38% (95% confidence interval (CI) = 62.8 to 80.66) 
vs. 60.95% (95% CI = 50.94 to 70.33). In terms of specific-
ity, rRDT had a higher specificity (82.41% 95% CI = 77.53 
to 86.62) compared to 69.66% (95% CI = 64.01 to 74.89) for 
usRDT). Both RDTs had a comparable negative predictive 
value (87.45% (95% IC = 82.47 to 91.43) for usRDT and 
85.36 (95% IC = 80.66 to 89.28) for rRDT. usRDT and rRDT 
showed substantial agreement (k = 0.70 for the usRDT and 
k = 0.76 for the rRDT) with the microscopy results (Table 3).

A B

Fig. 1   Prevalence of asymptomatic carriers of P. falciparum by age 
groups. The figure represents the prevalence of the carriers of parasite 
(detected by microscopy) in household members of children under 

SMC coverage. A The carriers of the asexual form of P. falciparum. 
B The carriers of gametocyte

Fig. 2   Venn diagram show-
ing the distribution of positive 
results according to the diagnos-
tic test used with microscopy as 
reference test
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Diagnostic performance of rRDT and usRDT 
according parasite density

The sensitivity of the different RDT decreased with the para-
site density; however, the usRDT was more sensitive than 
rRDT in both high (PD ≥ 200) and low ((PD < 200) parasite 
densities (Table 4).

Discussion

This study reported on the prevalence of asymptomatic 
parasitaemia and on the performance of ultrasensitive hrp2 
RDT and standard hrp2 RDT for detection of asympto-
matic parasitaemia in household members of children under 
SMC coverage in Nanoro, Burkina Faso. High prevalence 
of asymptomatic carriers of asexual form of P. falciparum 
was observed in household members of children under SMC 
coverage. These asymptomatic carriers could compromise 
the effect of SMC intervention as these infections often go 
unnoticed, therefore untreated, and constitute major reser-
voirs of gametocytes for mosquito vectors, thus maintaining 
malaria transmission in the community (Alves et al. 2005; 
Lindblade et al. 2013). However, this finding is not surpris-
ing, especially in malaria-endemic areas where, despite the 
elimination of a large proportion of infected erythrocytes 
by immune-protective mechanisms, some may persist in the 
bloodstream and lead to asymptomatic parasitaemia (Dal-
Bianco et al. 2007). Various studies reported higher preva-
lence of asymptomatic carriers in malaria endemic areas 
due to the transient immunity acquired over time (Laishram 
et al. 2012; Lindblade et al. 2013; Starzengruber et al. 2014). 
Malaria control strategies in endemic areas should therefore 

consider asymptomatic parasitaemia as a major obstacle to 
control efforts. Therefore, simultaneous screening and treat-
ment of other asymptomatic household members with an 
antimalarial drug to eliminate the parasite reservoir could 
maximize the expected impact of the SMC intervention and 
global malaria control efforts.

Regarding age, adults and older children are more likely 
to be asymptomatic carriers because of the development of 
partial immunity due to repeated exposure to malaria para-
sites. The high prevalence of asymptomatic carriage of P. 
falciparum in children from 5 to 15 years old compared to 
other ages suggests a vulnerability of this age group, which 
represents an important reservoir for maintaining malaria 
transmission in the community. This was pointed out in vari-
ous previous studies, highlighting school-aged children as 
greater contribution to the infectious reservoir and thereby 
undermining malaria elimination efforts (Ouédraogo et al. 
2016; Coalson et al. 2016; Gonçalves et al. 2017). Therefore, 
the implementation of intermittent preventive treatment of 
malaria in school-aged (IPTsc) children as recommended by 
the WHO in 2022 (World Health Organization 2022) could 
reduce the parasite reservoir and prevent significant morbid-
ity in this age group. There is some evidence that administra-
tion of IPTsc can confer a community-level benefit to those 
not receiving intermittent preventive treatment. Indeed, the 
administration of IPTc has been associated with a significant 
reduction in gametocyte carriage, which has a positive effect 
on malaria indicators at the community level (Clarke et al. 
2017; Staedke et al. 2018; Rehman et al. 2019).

Cissé et al. in a stepped-wedge trial in Senegal reported 
that the expansion of SMC to children under 10 was associ-
ated with a 27% reduction in malaria in persons who had not 
received SMC, an effect that was not seen when SMC was 
limited to children 3–59 months (Cissé et al. 2016).

In this study, the prevalence of sexual forms of P. fal-
ciparum in household members was low compared with 
findings from a previous study that showed a high preva-
lence of gametocyte carriage in settings with a high load 
of asymptomatic infections (Vantaux et al. 2018). Differ-
ence between the two studies results may be attributable to 
many factors. The higher sensitivity of the RT-PCR used in 
the previous study compared with the microscopy used in 
this study could be the most important factor, as gameto-
cytes tend to occur at low densities (Churcher et al. 2013; 
Sturrock et  al. 2013). Moreover, polyclonality, asexual 

Table 3   Diagnostic performance of rRDT and usRDT using micros-
copy as a reference

Parameter usRDT % [95% 
confidence interval]

rRDT (%) [95% 
confidence interval]

Sensitivity 72.38 [62.8–80.66] 60.95 [50.94–70.33]
Specificity 69.66[64.01–74.89] 82.41 [77.53–86.62]
Positive predictive value 46.34 [38.53–54.28] 55.65 [46.09–64.91]
Negative predictive value 87.45 [82.47–91.43] 85.36 [80.66–89.28]
Kappa coefficient (k) 0.70 0.76

Table 4   Diagnostic 
performance of rRDT and 
usRDT according parasite 
density

Diagnosis test Parasite density Sensitivity % [CI95%] Specificity % [CI95%]

usRDT  < 200 51.52 [33.54–69.20] 59.39 [54.14–64.49]
 ≥ 200 40.61 [35.51–45.86] 48.48 [30.80–66.46]

rRDT  < 200 33.33 [17.96–51.83] 71.27 [66.31–75.88]
 ≥ 200 28.73 [24.12–33.69] 66.67 [48.17–82.04]
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parasite density, multiplicity of infections, asexual genotype, 
acquired host immunity, immune responses, and seasonality 
of parasite transmission may also influence gametocytogen-
esis and therefore the prevalence of gametocyte (Nassir et al. 
2005; Ouédraogo et al. 2008; Bousema and Drakeley 2011; 
Lamptey et al. 2018; Touray et al. 2021). Since gameto-
cytemia is one of the indicators of intensity of transmission 
within an area, distinguishing gametocyte carriers in popu-
lation would enable better characterization of the parasite 
reservoir (Lindblade et al. 2013). The use of more sensitive 
diagnostic tools for the detection of submicroscopic game-
tocytes and search for factors linked to gametocytogenesis 
would therefore be necessary to provide appropriate guid-
ance for the future implementation of strategies aimed at 
reducing and interrupting transmission.

The findings showed that usRDT detected more asympto-
matic P. falciparum carriers than the rRDT and microscopy 
confirming its superiority in detecting asymptomatic P. falci-
parum infections over the rRDT and microscopy. Similarly, 
Landier et al. are observed in a large field survey of asympto-
matic carriers in Myanmar that usRDT were more sensitive 
the rRDT and microscopy for the detection of asymptomatic 
parasitaemia (Landier et al. 2018). The superiority of the 
usRDT results indeed from its LOD which is relatively low 
compared to the LOD of the rRDT and the expert micros-
copy, thus offering it the capacity to detect very low para-
site densities (Jimenez et al. 2017; Das et al. 2018; Mpina 
et al. 2022). Parasite density being controlled by acquired 
immunity in infected hosts (Bousema et al. 2014), popu-
lations in high-transmission areas are more likely to have 
submicroscopic infections (Okell et al. 2012; Mosha et al. 
2013) which are not detectable by microscopy and rRDT. 
Low parasite density could therefore have affected the pro-
portion of asymptomatic infections detected by microscopy 
and rRDT (Okell et al. 2009). Other studies have also docu-
mented similar findings (Das et al. 2017, 2018).

The high sensitivity of the usRDT compared to the 
rRDT in the detection of asymptomatic carriers as observed 
in this study corroborates with its ability to identify para-
sites below the detection threshold of the rRDT (Das et al. 
2018). Similar results had been reported in different studies 
on different asymptomatic populations (Girma et al. 2019; 
Briand et al. 2020; Acquah et al. 2021; Manjurano et al. 
2021; Yimam et al. 2022). However, the usRDT did not 
show increased sensitivity compared to rRDT as was the 
case in studies conducted in Indonesia (62% for rRDT vs. 
84% for usRDT) (Unwin et al. 2020), Colombia (64.3% for 
rRDT vs. 71.4% usRDT) (Vásquez et al. 2018), and Myan-
mar (44% for usRDT vs. 0% for rRDT) (Das et al. 2017). In 
terms of usRDT, it had lower specificity than rRDT. This 
could be due to the influence of several parameters such as 
the persistence of the hrp2 antigen in the blood (Mouatcho 
and Goldring 2013), the genetic variability of hrp2 and its 

homology with hrp3 (Baker et al. 2005), and mutations or 
deletions in the Pfhrp2 gene (Houzé et al. 2011; Koita et al. 
2012; Maltha et al. 2012) to high malaria transmission in the 
study site (Hopkins et al. 2008; Baiden et al. 2012). Another 
source of variation in sensitivity could be the reference test 
used and its associated LOD (Ding et al. 2023). Factors 
such as transport and storage conditions and the inability 
of the parasite to express the hrp2 target antigen can affect 
TDR performance. All this merits further studies. However, 
the high sensitivity of the usRDT compared to the rRDT 
makes it potentially more useful for community diagnosis of 
asymptomatic carriers especially in a perspective of malaria 
elimination.

Limitations of the study

The lack of microscopy results in number of participants 
is the major limitation of this study. Indeed, at first, par-
ticipants were including without slides (the two types of 
RDT only). The inclusion of microscopy resulted from a 
recommendation by steering committee, and this was caught 
up from month 2 leaving the firstly included participants 
without microscopy results. Another limitation was the use 
of microscopy as gold standard rather than molecular tools 
such as PCR that could have detected more asymptomatic 
infections.

Conclusion

The present study reports higher prevalence of parasite carri-
ers in other household members of children under SMC cov-
erage in the health district of Nanoro, Burkina Faso. More 
specifically, school-aged children were mostly affected. 
This could lead to frequent reinfection of children under 
SMC coverage, compromising the effect of SMC interven-
tion. Also, the usRDT seems more appropriate for strategies 
based on detection and treatment of parasite carriers within 
the community. Finally, this study supports the implemen-
tation of intermittent preventive treatment of malaria in 
school-aged (ITPsc) children in Burkina Faso.
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