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Abstract

Malaria remains a leading cause of morbidity and mortality in sub-Saharan Africa; however, the clinical profiles of older adults with malaria are poorly
characterized. Here, we investigated age-related differences in inflammatory burden and acute kidney injury (AKI) among hospitalized patients with
malaria in Luanda, Angola. We conducted a cross-sectional study of 518 patients with malaria at two tertiary hospitals in Luanda, Angola, from
January 2023 to December 2024. Logistic regression assessed associations between age group and inflammatory burden scores and AKI. Older adults
(> 50 years) represented 9.8% of patients with malaria. After multivariable analysis, gender, ABO blood group, hemoglobin S (HbS), parasitemia, and
AKI were not associated with age group (p > 0.05). In contrast, moderate [AOR: 0.40 (95% CI: 0.18-0.90), p = 0.028] and high inflammatory burden
[AOR: 0.19 (95% CI: 0.04—0.91), p = 0.038] were associated with lower odds of being in the older age group. AKI was more frequent in older adults
(35.3% vs 34.7%) and was associated with slightly increased odds (AOR: 1.09; p = 0.842), although this was not statistically significant. Patients over
50 years of age constituted a clinically distinct group among hospitalized malaria cases, characterized by a markedly reduced inflammatory response
and a slight increase in acute kidney injury compared to younger patients, despite similar parasitemia. These findings highlight important age-related
differences in the pathophysiology of malaria and reinforce the importance of including the elderly in targeted clinical and public health strategies in
malaria-endemic areas.
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Background facility-based studies have documented high rates of
severe complications among hospitalized malaria
patients. A prospective cohort in Luanda reported acute
kidney injury (AKI) in 42% of hospitalized patients, with
high parasitemia clustering among those with renal
dysfunction and being associated with increased mortality

Malaria remains a leading cause of morbidity and
mortality worldwide, particularly in sub-Saharan Africa,
where it continues to place a substantial burden on health
systems. According to the World Health Organization
(WHO), the African Region accounts for approximately

95% of global malaria cases and deaths [1]. Despite
substantial progress in malaria control over recent
decades, severe malaria still results in considerable
morbidity and mortality among hospitalized patients.
Clinical outcomes are shaped by complex interactions
among host immunity, parasite characteristics,
underlying comorbidities, and timely access to diagnosis
and treatment, underscoring the need to identify factors
associated with poor clinical outcomes [2].

Clinical manifestations of malaria are influenced by
multiple host factors, including age, prior exposure,
genetic traits, and immune status. While malaria in
children has been extensively studied, the clinical and
immunological profiles of older adults with malaria
remain comparatively poorly characterized, particularly in
high-transmission settings where cumulative exposure
may influence host immune responses [2, 3, 4]. In Angola,

SO Infinity

[2]. Biomarker studies have linked parasite biomass and
immune activation markers to AKI severity, implicating
both parasite sequestration and host inflammatory
responses in pathogenesis [5, 6]. Despite these advances,
critical knowledge gaps remain regarding how age
influences inflammatory burden and clinical outcomes in
malaria patients in endemic African settings [7].
Understanding age-specific inflammatory profiles is
essential for optimizing clinical management and resource
allocation, particularly as populations age and
comorbidities accumulate. In this study, we investigated
age-related differences in inflammatory burden and AKI
among hospitalized patients with malaria in Luanda, the
capital city of Angola, to explore the impact of cumulative
immune exposure and age-associated immunological
changes in malaria-endemic regions.
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Materials and methods

Study design and setting

We conducted a hospital-based cross-sectional
observational study at two tertiary referral hospitals in
Luanda, Angola (Hospital Josina Machel and Hospital
Geral de Luanda), between January 2023 and December
2024. Both institutions are major referral centers for
patients with complicated malaria in the capital city.
Consecutive patients admitted during the study period
were screened for eligibility. The study was conducted in
accordance with the Declaration of Helsinki and approved
by the Scientific Council of the Institute of Health Sciences
of Agostinho Neto University (Approval No.
118/GD/ICISA/UAN/2021), as well as by the Ethics
Committees of Hospital Josina Machel (No.
36/DPC/HJM/2023) and Hospital Geral de Luanda (No.
272/DPC/HGL/2023). Written informed consent was
obtained from all participants or their legal
representatives before enrolment. Because this was an
exploratory hospital-based observational study, no formal
sample size calculation was performed. Instead, all eligible
patients admitted consecutively during the study period
were included to maximize statistical precision and
improve the representativeness of the study population.

Study population and eligibility criteria

Eligible participants were adults hospitalized with
microscopically confirmed Plasmodium falciparum
malaria during the study period. Patients were included if
they had laboratory-confirmed malaria, were admitted to
one of the participating hospitals, and had complete
demographic, clinical, and laboratory information
required for the study analyses. To reduce the influence of
major clinical conditions that could independently affect
systemic inflammation or kidney function, individuals
with documented chronic kidney disease, hypertension
requiring treatment, diabetes mellitus, HIV infection,
chronic inflammatory or autoimmune diseases, active
concomitant bacterial or viral infections, severe
malnutrition, pregnancy, previous renal replacement
therapy, or current wuse of corticosteroids,
immunosuppressive agents, or other anti-inflammatory
medications before hospital admission were excluded.
Patients with incomplete clinical records or missing key
laboratory measurements were also excluded from the
analyses.

Participants were categorized into two age groups (< 50
years and > 50 years). The 50-year threshold was selected
based on epidemiological studies conducted in sub-
Saharan Africa that have used this cutoff to define older
adults in populations with lower life expectancy than in
high-income countries. This threshold was also selected to
ensure an adequate number of participants in each
analytical group and to facilitate comparison with

previous studies conducted in malaria-endemic African
settings [8, 9].

Data collection and laboratory procedures

Data were collected using a standardized case report form
developed specifically for this study. The questionnaire
was designed by the research team based on WHO
recommendations for severe malaria and on previously
published epidemiological studies. = Demographic
information (age and sex), clinical findings, laboratory
results, parasitemia, ABO blood group, hemoglobin
genotype, inflammatory biomarkers, and serum
creatinine measurements were obtained from direct
patient assessment and hospital medical records by
trained healthcare professionals following standardized
operating procedures. Inflammatory status was evaluated
using a composite score based on three routinely assessed
parameters: C-reactive protein (CRP), leukocyte count,
and body temperature. Positive inflammatory criteria
were defined as elevated CRP, abnormal leukocyte count,
and body temperature > 37.5°C. Patients were categorized
as having mild inflammation when one criterion was
present (abnormal leukocyte count only), moderate
inflammation when two criteria were present (abnormal
leukocyte count and elevated CRP), and severe
inflammation when all three criteria were present
(abnormal leukocyte count, elevated CRP, and body
temperature > 37.5°C).

Malaria diagnosis was established using rapid
diagnostic testing and microscopic examination of
Giemsa-stained thick and thin blood smears following
WHO recommendations. Parasite density was estimated
by counting asexual parasites against 200 leukocytes and
converted to parasites per microliter, assuming a standard
leukocyte count of 8,000 cells/uL. All microscopy
examinations were performed by experienced laboratory
personnel, and internal quality-control procedures were
routinely implemented. Parasitemia levels were
dichotomized based on parasite density per microliter of
blood into low (< 1,000 parasites/uL) and moderate-to-
high (= 1,000 parasites/uL), following WHO guidelines
[1]. Hemoglobin electrophoresis was performed using the
Sebia Minicap system with the Hb(E) Sebia brand Minicap
kit (fle-de-France), allowing separation of normal
hemoglobins (A, F, A2) and identification or
quantification of variant hemoglobins, including HbS.
ABO blood group phenotyping was carried out using a
microplate agglutination assay with commercial anti-A,
anti-B, and anti-D sera (Immucor, Lisbon, Portugal),
according to the manufacturer’s instructions.

To provide an integrated assessment of systemic
inflammation, an exploratory inflammatory burden score
was developed using three routinely available clinical and
laboratory indicators: C-reactive protein, white blood cell
count, and body temperature. Each abnormal parameter
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contributed one point, yielding a total score ranging from
0 to 3. Scores of 1, 2, and 3 were classified as low,
moderate, and high inflammatory burden, respectively.
Although this composite score has not been externally
validated, it was designed to provide a pragmatic
assessment of systemic inflammation using routinely
available variables in resource-limited settings. Therefore,
the findings derived from this score should be interpreted
as exploratory and should be validated externally. Acute
kidney injury was assessed using serum creatinine
measured at hospital admission. Because baseline renal
function, serial serum creatinine measurements, and
urine output were unavailable, the complete Kidney
Disease Improving Global Outcomes (KDIGO) diagnostic
criteria could not be applied. Therefore, elevated serum
creatinine at admission (> 1.4 mg/dL) was used as a
surrogate indicator of renal dysfunction, consistent with
previous observational studies conducted in resource-
limited settings.

Statistical analysis

Statistical analyses were conducted using RStudio
(version 2026.04) and IBM SPSS Statistics (version 31.0).
Continuous variables were summarized as means with
standard deviations or as medians with interquartile
ranges, depending on the data distribution, whereas
categorical variables were presented as frequencies and
percentages. Because the objective was to compare how
the clinical manifestations of malaria vary by age, age
group (> 50 vs. < 50 years) was intentionally modeled as
the dependent variable. Thus, multivariable logistic
regression was used as a comparative approach to identify
the clinical phenotype independently associated with
older age, rather than to infer causal effects of age on
inflammatory burden or acute kidney injury. Comparisons
between age groups were performed using Pearson's chi-
square test or Fisher's exact test, as appropriate. Variables
considered clinically  relevant  were entered
simultaneously into multivariable logistic regression
models to evaluate independent associations with the
older age group.

To minimize confounding, patients with major chronic
diseases known to influence inflammatory responses or
kidney function were excluded during participant
selection. However, information regarding disease
duration before admission, hydration status, nutritional
status, and pre-hospital medication use was not
consistently available and therefore could not be
incorporated into the multivariable models. Odds ratios
(ORs) and adjusted odds ratios (AORs) with 95%
confidence intervals were calculated, and statistical
significance was defined as a two-sided p-value <0.05.
Sixteen participants had missing inflammatory burden
data and were excluded from analyses involving this
outcome using a complete-case approach. No imputation

procedures were performed because the proportion of
missing data was low.

Results

A total of 518 patients were included in the current study.
Table 1 summarizes the demographic and clinical
characteristics of patients with malaria in Luanda, Angola,
stratified by age group (> 50 vs < 50 years). Age ranged
from 12 to 91 years, with a mean of 27.9 + 14.5 years. Of
these, 51 (9.8%) were classified as older adults (> 50
years) and 467 (90.2%) were aged < 50 years. Gender
distribution was similar between groups, with no
significant association observed (p = 0.429). Male gender
was not associated with age > 50 years in either univariate
analysis [OR: 0.79, (95% CI: 0.44-1.41), p = 0.429] or
multivariate analysis [AOR: 0.80, (95% CI: 0.37-1.76), p
=0.584].

Although blood group O was more frequent among
patients aged > 50 years (54.9% vs 46.5%), this difference
did not reach statistical significance in univariate analysis
[OR: 1.40, (95% CI: 0.78-2.51), p = 0.254] and remained
non-significant after adjustment [AOR: 2.02, (95% CI:
0.94-4.37), p = 0.073]. Similarly, HbS status showed no
association with age category (p = 0.700). Compared with
HbAA individuals (normal adult hemoglobin genotype; no
sickle-cell trait), neither HbAS (sickle-cell trait/carrier)
[OR: 0.85, (95% CI: 0.31-2.35), p = 0.750; AOR: 0.83,
(95% CI: 0.26-2.73), p = 0.765] nor HbSS (sickle cell
disease) [OR: 1.48, (95% CI: 0.46—4.73), p = 0.513; AOR:
1.29, (95% CI: 0.38—4.41), p = 0.681] was associated with
being aged > 50 years.

Parasitemia levels were also not associated with age
group (p = 0.621), with comparable odds observed in both
univariate analysis [OR: 0.86, (95% CI: 0.46—1.58), p =
0.621] and multivariate analysis [AOR: 1.12, (95% CI:
0.51-2.47), p = 0.772]. In contrast, inflammatory burden
showed a strong and consistent association with age
category (p < 0.001). Both moderate inflammatory scores
[OR: 0.33, (95% CI: 0.17-0.64), p = 0.001; AOR: 0.40,
(95% CI: 0.18-0.90), p = 0.028] and high inflammatory
scores [OR: 0.15, (95% CI: 0.04-0.54), p = 0.004; AOR:
0.19, (95% CI: 0.04—-0.91), p = 0.038] were significantly
associated with lower odds of being in the older age group.
Finally, acute kidney injury showed no association with
age category (p = 0.931). The prevalence of AKI was
similar between patients aged > 50 years (35.3%) and
those aged < 50 years (34.7%), with no significant
association observed in univariate analysis [OR: 1.03,
(95% CI: 0.56-1.88), p = 0.931] or after adjustment
[AOR: 1.09, (95% CI: 0.48-2.47), p = 0.842].


https://doi.org/10.66585/ohmi.2026.2.0026

155 | One Health Microbiol. Infect. Vol. 2, No. 1. https://doi.org/10.66585/0hmi.2026.2.0026

Table 1: Demographic and clinical characteristics related to age among hospitalized patients with malaria in Luanda, Angola.

Independent N (%) Age group, years Univariate analysis Multivariate analysis
variables <50y(%) >50y (%) p-value OR (95% CI) p-value AOR (95% CI) p-value
Overall 518 (100) 467 (90.2) 51(9.80)
Gender

Female 247 (47.7) 220 (47.1) 27(52.9) 0.429 Ref Ref

Male 271 (52.3) 247 (52.9) 24(47.1) 0.79 (0.44-1.41) 0.429 0.80 (0.37-1.76) 0.584
ABO blood group

Non-O 273 (52.7) 250(53.5) 23(45.1) 0.252 Ref Ref

(0] 245 (47.3) 217 (46.5) 28(54.9) 1.40 (0.78-2.51) 0.254 2.02 (0.94-4.37) 0.073
HbS status

AA 189 (75.0) 163 (75.1) 26(74.3) 0.700 Ref Ref

AS 42 (16.7) 37(17.1) 5(14.3) 0.85(0.31-2.35)  0.750 0.83 (0.26-2.73) 0.765

SS 21 (8.30) 17(7.8) 4(11.4) 1.48 (0.46-4.73) 0.513 1.29 (0.38-4.41) 0.681
Parasitaemia level

Low 157 (30.3) 140 (30.0) 17(33.3) 0.621 Ref Ref

Moderate to 361 (69.7) 327(70.0) 34(66.7) 0.86 (0.46-1.58) 0.621 1.12(0.51-2.47) 0.772

high
Inflammatory score (Missing = 16)

Low 73 (14.5) 57 (12.6) 16 (32.7) <0.001 Ref Ref

Moderate 355 (70.7) 325(71.7) 30(61.2) 0.33 (0.17-0.64)  0.001 0.40 (0.18-0.9) 0.028

High 74 (14.7) 71 (15.7) 3(6.10) 0.15 (0.04-0.54) 0.004 0.19 (0.04-0.91) 0.038
Acute kidney injury

No 338 (65.3) 305 (65.3) 33(64.7) 0.931 Ref Ref

Yes 180 (34.7) 162 (34.7) 18(35.3) 1.03 (0.56-1.88) 0.931 1.09 (0.48-2.47) 0.842

Inflammatory burden score = C-reactive protein (CRP) + white blood cell count + body temperature. OR = odds ratio; AOR = adjusted odds ratio; CI
= confidence interval. Statistically significant associations are shown in bold (p < 0.05). AA = normal, AS = sickle cell trait carrier, SS = sickle cell

disease.

Discussion

To our knowledge, this study is among the first to
investigate age-related differences in inflammatory
burden and acute kidney injury among hospitalized
malaria patients in an endemic African setting. We
observed that patients older than 50 years were less likely
than younger adults to present with moderate or high
inflammatory burden, even after adjusting for relevant
demographic and clinical variables. In contrast, no
independent association was found between age group
and acute kidney injury. These findings suggest that age
may be associated with differences in the inflammatory
response to malaria; however, the mechanisms underlying
these observations require further investigation.
Moderate and high inflammatory burdens were associated
with 60% and 81% lower odds, respectively, of being in the
older age group, highlighting a distinct age-dependent
immunological profile in malaria. Although the composite
inflammatory burden score provides an integrated
assessment of systemic inflammation using routinely
available biomarkers, it was developed specifically for this
study and has not undergone external validation.
Consequently, its performance and generalizability should
be confirmed in independent cohorts.

The lower inflammatory burden observed among older
adults may have several possible explanations. One
hypothesis is that repeated exposure to Plasmodium
falciparum throughout life contributes to the
development of naturally acquired immunity that
modulates inflammatory responses during subsequent

malaria episodes. Previous studies have shown that
repeated malaria exposure may reduce excessive
inflammatory activation while preserving parasite control
[8, 9]. Nevertheless, because cumulative malaria
exposure, immunological markers, and previous malaria
episodes were not directly measured in the present study,
this explanation remains speculative and should be
interpreted with caution. Alternative explanations,
including survivor bias and unmeasured host
characteristics, cannot be excluded and require
confirmation in prospective immunological studies. This
interpretation is supported by prior studies showing
strong inflammatory activation in non-immune malaria
patients, including elevated CRP and pro-inflammatory
chemokines [3], as well as associations between CRP and
malaria severity [4]. However, these findings derive
mainly from low-exposure populations, whereas our
cohort reflects lifelong exposure in an endemic context.
Therefore, we propose that repeated infections might
induce regulatory immune pathways, including anti-
inflammatory cytokine production and expansion of
regulatory T-cell populations, thereby limiting excessive
inflammation while preserving parasite control.
Alternatively, survivor bias might contribute, whereby
older individuals represent a selected group with more
regulated immune responses that enable survival in high-
transmission environments [10].

Parasitemia levels were similar between the two age
groups, suggesting that differences in inflammatory
burden were not explained by parasite density at hospital
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admission. However, because parasite density was
measured only at admission, cumulative parasite exposure
over the life cycle could not be assessed. Consequently, the
present findings should not be interpreted as evidence that
parasite burden has no influence on inflammatory
responses [4, 11].

Acute kidney injury was a common complication among
hospitalized  patients  with  malaria, affecting
approximately one-third of the study population.
Although the frequency of AKI was numerically slightly
higher among participants older than 50 years (35.3%
versus 34.7%), no statistically significant association was
observed after adjustment for potential confounders (AOR
= 1.09, 95% CI: 0.48-2.47; p = 0.842). Therefore, the
present findings do not support age as an independent
predictor of AKI among hospitalized malaria patients.
Instead, our results suggest that renal dysfunction is more
likely related to the acute pathophysiological processes of
malaria, including intravascular hemolysis, endothelial
activation,  microvascular  dysfunction, systemic
inflammation, and parasite sequestration, rather than
chronological age alone. These findings are consistent
with previous studies reporting that malaria-associated
AKI is primarily determined by disease severity and
parasite-related mechanisms rather than by age itself [2,
8]. This finding aligns with previous reports from Angola
and other African settings, where AKI is a common
complication of malaria and is linked to high parasitemia
and adverse outcomes [2, 5]. Biomarker studies have
further linked AKI to parasite burden and systemic
inflammation [6], suggesting that both parasite
sequestration and host immune activation contribute to
renal injury [12]. Therefore, our results indicate that AKI
in malaria is primarily driven by acute infection-related
mechanisms rather than age-dependent susceptibility
[13]. Clinically, acute AKI is associated with prolonged
hospitalization, increased need for renal replacement
therapy, and higher mortality. Emerging evidence also
indicates that survivors are at risk of incomplete renal
recovery and progression to chronic kidney disease (CKD)
[2, 14, 15].

As expected, neither ABO blood group nor hemoglobin
S genotype differed significantly across age groups. These
genetic characteristics are determined at birth and are not
expected to vary with chronological age [16, 17, 18, 19].
Although both factors have been associated with
susceptibility to malaria and disease severity in previous
studies, they did not account for the age-related
differences in inflammatory burden observed in the
present investigation.

This study has several limitations. First, the cross-
sectional design does not permit causal inference. Second,
only 51 participants were older than 50 years, which may
have reduced statistical power to detect modest

associations, particularly for AKI. Third, although several
important chronic conditions were considered during
participant selection, information on hypertension,
diabetes mellitus, HIV infection, disease duration before
admission, hydration status, nutritional status, and pre-
hospital medication use was not consistently available,
and residual confounding cannot be excluded. Fourth, the
inflammatory burden score was developed specifically for
this study and has not yet undergone external validation.
Finally, AKI was identified using serum creatinine
measured at hospital admission because the complete
KDIGO criteria could not be applied. Future prospective
studies incorporating validated inflammatory scores,
comprehensive assessment of confounding variables, and
longitudinal follow-up are warranted.

Conclusion

In conclusion, hospitalized malaria patients older than 50
years were less likely to present with a moderate or high
inflammatory burden than younger adults, even after
adjustment for demographic and clinical characteristics.
In contrast, no independent association was observed
between age and AKI. Although these findings suggest
age-related differences in the inflammatory response to
malaria, the underlying biological mechanisms remain
uncertain because cumulative malaria exposure and
immunological markers were not directly evaluated.
Prospective studies incorporating detailed immunological
profiling, longitudinal follow-up, and comprehensive
assessment of potential confounding factors are needed to
clarify the relationship between aging, inflammation, and
renal complications in malaria-endemic populations.

Declarations and supplementary information

Acknowledgments: We gratefully acknowledge all participants for
their contribution to this study. We also thank Hospital Josina Machel
and Hospital Geral for their logistical support, and CKS Speed Science
for their scientific support.

Author contributions: Conceptualization: CSS and ES. Data curation:
CSS and ES. Formal analysis: CSS. Funding acquisition: ES and MC.
Methodology: CSS, MC and ES. Investigation: CSS, EC, JM, EE-V, MC,
and ES. Project administration: ES and MC. Supervision: ES and MC.
Validation: ES. Writing — original draft: CSS and ES. Writing — review &
editing: CSS and ES. All authors have seen and approved the submitted
version of this manuscript.

Funding source: This project was funded by the European Union and
the African Union through the 2022 ARISE-PP-13 Project, which is
coordinated by the African Academy of Sciences. Co-financing was
provided by the Science and Technology Development Project (PDCT) of
the Ministry of Higher Education, Science, Technology and Innovation
of Angola. Additionally, CSS was supported by the PDCT within the scope
of the MUTHIVAO project (Number 36 MESCTI/PDCT/2022) and by
the Africa Research Excellence Fund (AREF) under the GenoGuard
project (AREF-312-SEBA-S-C1029).

Conflict of interest statement: The authors declare that they have no
competing interests.

Ethics statement: The study was approved by the Scientific Council of
the Institute of Health Sciences, Agostinho Neto University (Approval
No. 118/GD/ICISA/UAN/2021, February 25, 2021), Josina (No.


https://doi.org/10.66585/ohmi.2026.2.0026

157 | One Health Microbiol. Infect. Vol. 2, No. 1. https://doi.org/10.66585/0hmi.2026.2.0026

36/DPC/HJM/2023, March 3, 2023) and Hospital Geral (No.
272/DPC/HGL/2023, March 31, 2023). All participants provided
consent, with confidentiality ensured.

Data availability: The datasets used and/or analyzed during the
current study are available from the corresponding author on reasonable
request.

Supplementary materials: Not applicable.

Declaration regarding the use of generative AI and Al-assisted
technologies in the writing process: Not applicable.

Publisher’s note: The claims, opinions, and data presented in this
manuscript are solely those of the authors and do not necessarily reflect
the views of Infinity IPC, its editors, or reviewers. Infinity IPC and the
editors disclaim any responsibility for damages, injuries, or other
consequences that may arise from the use of the information contained
in this article.

References

1. World Health Organization. World malaria report 2023. Geneva:
World Health Organization; 2023. Available from: https://www.who
.int/teams/global-malaria-programme/reports/world-malaria-repo
rt-2023. Accessed 2026 Jul 03.

2. Sacomboio ENM, Santos Sebastiao C, Tchivango AT, Pecoits-Filho
R, Calice-Silva V. Does parasitemia level increase the risk of acute
kidney injury in patients with malaria? Results from an observational
study in Angola. Sci Afr. 2020;7:00232. https://doi.org/10.1016/j.sc
iaf.2019.e00232

3. Loughland JR, Dooley NL, Pava Z, SheelaNair A, Andrew DW,
Tipping P, et al. Age is an intrinsic driver of inflammatory responses
to malaria. Nat Commun. 2025;16:8665. https://doi.org/10.1038/s
41467-025-63638-1

4. Hashmi F, Aqeel S, Zuberi UF, Khan W. A systematic review and
meta-analysis of inflammatory biomarkers associated with malaria
infection and disease severity. Cytokine. 2023;169:156305.
https://doi.org/10.1016/j.cyto.2023.156305

5. Mbengue M, Gaye AC, Tshabayembi J, Fall S, Sall I, Diouf M, et al.
Prevalence, associated factors, and prognosis of acute kidney injury

in severe malaria among Sub-Saharan Africans. G Ital Nefrol.
2025;42(4):35-43. https://doi.org/10.69097/42-04-2025-03

6. Plewes K, Royakkers AA, Hanson J, Hasan MMU, Alam S, Ghose A,
et al. Correlation of biomarkers for parasite burden and immune
activation with acute kidney injury in severe falciparum malaria.
Malar J. 2014;13:91. https://doi.org/10.1186/1475-2875-13-91

7. Kone AK, Sagara I, Thera MA, Dicko A, Guindo A, Diakite S, et al.
Plasmodium  falciparum clearance with artemisinin-based
combination therapy (ACT) in patients with glucose-6-phosphate
dehydrogenase deficiency in Mali. Malar J. 2010;9:332. https://doi.
org/10.1186/1475-2875-9-332

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Sacomboio ENM, Campo LH, Daniel FN, Ekundi-Valentin E. Can
vital signs indicate acute kidney injury in patients with malaria?
Results of an observational study in Angola. Sci Afr. 2021;
14.e01021. https://doi.org/10.1016/j.sciaf.2021.e01021.

Sebastido CS, Cassinela E, Costa-Manuel V, Matary W, Nkuku M,
Paciéncia I, et al. Dynamics of liver function among patients with
malaria in Luanda, Angola: A cross-sectional study. Arch Clin
Biomed Res. 2025;9(4):322-327. https://doi.org/10.26502/acbr.50
170469

Gupta BK, Gupta A, Nehra HR, Balotia HR, Meena SL, Kumar S.
Clinical profile and prognostic indicators in adults hospitalized with
severe malaria caused by different Plasmodium species. Infect Dis
(Auckl). 2015;8:45-50. https://doi.org/10.4137/IDRT.S34039

Igbeneghu C, Odaibo AB, Olaleye DO. Impact of asymptomatic
malaria on some hematological parameters in the Iwo community in
Southwestern Nigeria. Med Princ Pract. 2011;20(5):459-463.
https://doi.org/10.1159/000327673

Arogundade FA, Hassan MO, Omotoso BA, Oguntola SO, Okunola
00, Sanusi AA, et al. Spectrum of kidney diseases in Africa: Malaria,
schistosomiasis, sickle cell disease, and toxins. Clin Nephrol.
2016;86(1):53-60. https://doi.org/10.5414/CNP86S120

Sriboonvorakul N, Ghose A, Hassan MMU, Hossain MA, Faiz MA,
Pukrittayakamee S, et al. Acidosis and acute kidney injury in severe
malaria. Malar J. 2018;17(1):128. https://doi.org/10.1186/s12936-
018-2274-9

Olwit G, Gutanamuka TB, Chris-Uchendu HC, Mugisha AI. Malaria-
associated acute kidney injury: A key driver of mortality in endemic
regions. Int J Nephrol Renovasc Dis. 2026;19:600266. https://doi.o
rg/10.2147/IJNRD.S600266

Wu Q, Sacomboio E, Valente de Souza L, Martins R, Kitoko J,
Cardoso S, et al. Renal control of life-threatening malarial anemia.
Cell Rep. 2023;42(2):112057. https://doi.org/10.1016/j.celrep.202
3.112057

Piel FB, Steinberg MH, Rees DC. Sickle cell disease. N Engl J Med.
2017;376(16):1561-1573. https://doi.org/10.1056/NEJMral5108
65

Booth C, Inusa B, Obaro SK. Infection in sickle cell disease: A review.
Int J Infect Dis. 2010;14(1):2-12. https://doi.org/10.1016/j.ijid.200
9.03.010

Williams TN, Obaro SK. Sickle cell disease and malaria morbidity: A
tale with two tails. Trends Parasitol. 2011;27(7):315-320.
https://doi.org/10.1016/j.pt.2011.02.004

Grosse SD, Odame I, Atrash HK, Amendah DD, Piel FB, Williams
TN. Sickle cell disease in Africa: A neglected cause of early childhood
mortality. Am J Prev Med. 2011;41(6):S398-S405. https://doi.org/1
0.1016/j.amepre.2011.09.013


https://doi.org/10.66585/ohmi.2026.2.0026
https://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2023
https://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2023
https://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2023
https://doi.org/10.1016/j.sciaf.2019.e00232
https://doi.org/10.1016/j.sciaf.2019.e00232
https://doi.org/10.1038/s41467-025-63638-1
https://doi.org/10.1038/s41467-025-63638-1
https://doi.org/10.1016/j.cyto.2023.156305
https://doi.org/10.69097/42-04-2025-03
https://doi.org/10.1186/1475-2875-13-91
https://doi.org/10.1186/1475-2875-9-332
https://doi.org/10.1186/1475-2875-9-332
https://doi.org/10.1016/j.sciaf.2021.e01021.
https://doi.org/10.26502/acbr.50170469
https://doi.org/10.26502/acbr.50170469
https://doi.org/10.4137/IDRT.S34039
https://doi.org/10.1159/000327673
https://doi.org/10.5414/CNP86S120
https://doi.org/10.1186/s12936-018-2274-9
https://doi.org/10.1186/s12936-018-2274-9
https://doi.org/10.2147/IJNRD.S600266
https://doi.org/10.2147/IJNRD.S600266
https://doi.org/10.1016/j.celrep.2023.112057
https://doi.org/10.1016/j.celrep.2023.112057
https://doi.org/10.1056/NEJMra1510865
https://doi.org/10.1056/NEJMra1510865
https://doi.org/10.1016/j.ijid.2009.03.010
https://doi.org/10.1016/j.ijid.2009.03.010
https://doi.org/10.1016/j.pt.2011.02.004
https://doi.org/10.1016/j.amepre.2011.09.013
https://doi.org/10.1016/j.amepre.2011.09.013

