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ABSTRACT

Background: Malaria is still an important public health problem in The Gambia, particularly in the adolescent
and young adults (AYA). This study therefore assesses the clinical characteristics and outcome of malaria related
AKI in AYA in The Gambia.

Method: This is a cross sectional retrospective descriptive study that reviewed records of admitted malaria
patients in the Department of Internal Medicine, EFSTH, from October 18"2020 to February 2"¢, 2022. A
specific designed form was used to extract patients’ biodata, clinical features, referral facility, laboratory
investigations, treatment, and outcome. STATA/SE 14.2 software was used for data analysis.

Results: The study included 163 malaria patients. Fifty patients (30.7%) had AKI. The mean age of patients
with AKI was 26.5 years and majority were AYA 35 (70%). Most of the malaria patients with AKI were also
male 31 (62%). The most common symptom in these patients was fever 47 (94%) and the most common sign
was jaundice 26 (52%). Malaria patients with AKI had a lower haemoglobin level 9.7 (4.8-14) vs 11 (4.1-18.3),
p value=0.001 compared to those without AKI. 14 (28%) AKI patients had haemodialysis. Male patients with
AKI were more likely to have haemodialysis as compared to female patients 13 (92.9%):1 (7.2%) vs 18 (50%):18
(50%), p value=0.004. The total mortality amongst the patients with malaria-related AKI were 10 (20%). Patients
with malaria related AKI were more likely to die as compared to malaria patients without AKI 10 (20%) vs
5(4.4%), p value=0.002.

Conclusion: This study has showed that malaria-related AKI is a significant problem in AYA in The Gambia
and mortality is high. There is therefore a need for targeted interventions in this age group to help reduce
morbidity and mortality related to malaria in The Gambia.
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INTRODUCTION

Malaria is still an important cause of morbidity and mortality, globally (1) and in particular sub- Saharan
Africa(2).However, recent findings has also shown a significant reduction of the burden of malaria
worldwide(3). The World Health Organization’s (WHO) African region, in 2022 had an estimated 233 million
malaria cases(1).

There are four common species of plasmodium and plasmodium falciparum has the greatest morbidity and
mortality(4). Complications related to p.falciparum in The Gambia include cerebral malaria, hypoglycaemia,
anaemia and acute kidney injury (AKI)(5)(6).
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Acute kidney injury is an important complication of malaria which can also result in chronic kidney disease and
poor outcome (7). KDIGO (Kidney Disease Improving Kidney Outcome) has defined AKI as changes in kidney
function, including serum creatinine (SCr) changes and urine output within 48 hours or 7 days(8). In a study
done in a Rwandan district hospital, 16.3% of the adult malaria patients had AKI with 15% mortality and 30%
referred for haemodialysis(9). Studies have also shown a high mortality rate of AKI patients in sub-Saharan
Africa, 34% in children and 32% in adults with AKI. These mortality rates rose to 73% in children and 86% in
adults when no dialysis was done(10).

Malaria related acute kidney disease has been a significant problem in children in The Gambia. In studies done
in The Gambia 17 (0.6%) of the malaria patients had AKI and mortality was 9 (52.9%)(11).In a multi-centre
study, severe malaria children with uraemia on admission were more likely to present with coma, jaundice and
hypoglycaemia(12).There is limited study on malaria related acute kidney injury in AYA In The Gambia. The
study therefore assesses the clinical characteristics and outcome of malaria-related AKI in AYA in The Gambia.
This study will thus help to identify AY A with malaria who are at high risk of developing AKI and thus initiate
prompt intervention to prevent mortality.

METHODS

Study place and design

This is a cross sectional retrospective descriptive study that reviewed patient’s records from October 18, 2020,
to February 2, 2022, at the Edward Francis Small teaching hospital (EFSTH) in Banjul, The Gambia. EFSTH is
a tertiary hospital and has a 627-bed capacity. It receives patients from across the country and provides
specialized clinical services. It also has a critical care unit and an accident and emergency unit. It also provides
training for nurses, resident physicians, house and medical officers, and medical students.

Study population

In this study, all patients with malaria admitted into the Internal Medicine department, EFSTH were evaluated
and included into the study. The World Health Organization (WHO) defined AKI as patients having creatinine
level of 265 pmol/l with Plasmodium falciparum present in thick blood film (BF) and/ or positive rapid
diagnostic test (RDT)(1). AYA was defined as age group 10-24 years.

A questionnaire was used to extract patient’s biodata, clinical features, referral facility, laboratory investigations,
treatment, and outcome.

Investigations

Using capillary blood, RDT test (paraHIT® -f Verl.0, Arkray, Gujarat, India) and/or Thick Blood Film stained
with Giemsa and viewed under x100 oil immersion microscopy was used to diagnose malaria. Haemoglobin was
estimated using HemoCue hemoglobinometer (HemoCue 301, Angelhom, Sweden). Renal function test analysis
was done using the automated clinical chemistry analyzer. HS600, Human Diagnostic. Germany

Management

Patients with malaria were treated with parenteral artesunate 2.4 mg/kg at O h, 12 h, and 24 h, and then once
every 24hrs until the patient could take oral antimalarial therapy (artemether-lumefantrine) as recommended by
the WHO (1). A three-day oral artemether-lumefantrine combination treatment was started once the patients
were able to take oral medication(1). Additional supportive care in the form of diazepam for those presenting
with convulsion, 50% glucose for patients with hypoglycemia, blood transfusions for those with severe anemia
(hemoglobin < 7 g/dl) and hemodialysis for acute kidney injury patients with indication(1).

Data analysis

Data was entered into Microsoft excel spread sheet, imported and analyzed using STATA/SE software 14.2.
Simple proportion was calculated for discrete variables and chi square test or Fisher’s exact test to compare
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groups. ANOVA and Mann-Whitney U-test were used for continuous data with skew distribution. Statistical
significance was determined by p value <0.05).

RESULTS

Three hundred and nineteen patients were admitted during the study period but only 163 patients had kidney
function test requested and done and were included in this study.

Table 1: Characteristics of malaria patients who had kidney function requested and done

Variable Malaria  patients  with | Malaria patients without kidney | P value
kidney function results: | function results: n=156 (49%)
n=163 (51%)
Age (mean, yrs) 27.2 28.9 0.303
Age groups (yrs)
10-24 (AYA) 104 (55.9%) 82 (44.1%) 0.042
>24 (OA) 59 (44.4%) 74 (55.6%)
Sex (M:F) 107(53.8):56(46.7) 92(46.2):64(53.3) 0.219
Type of referral
Self vs Health | 44 (26.9):119 (73) 68 (43.6):88(56.4) 0.002
Facility
Symptoms at
presentation
Fever 153(93.9) 144 (92.3) 0.583
Headache 146 (89.6) 138 (88.5) 0.751
\Vomiting 137 (84.1) 113 (72.4) 0.012
Malaise 43 (26.4) 39(25) 0.778
Convulsion 28 (17.2) 15 (9.6) 0.048
Signs
Pallor 75 (46.0) 67 (42.9) 0.582
Jaundice 75 (46.0) 53 (33.9) 0.028
Glasgow coma | 14(3-15) 15 (4-15) 0.015
score at
presentation
Duration of | 120 (24-864) 72(4-360) <0.001
admission (hrs)
Outcome 15 (9.2) 16(10.3) 0.751
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Clinical characteristics of malaria patients with acute kidney injury

The study included 163 malaria patients that had kidney function test requested and done. Number of patients
who had AKI were 50 (30.7%). The mean age of patients with AKI was 26.5 years and majority were adolescent
and young adults 35 (70%). Only 3 (6%) of the patients were 60 years and above. Most of the malaria patients
with AKI were also male 31 (62%). The most common symptom in these patients was fever 47 (94%) and the
most common sign was jaundice 26 (52%). Malaria patients with AKI had a lower haemoglobin level 9.7 (4.8-
14) vs 11 (4.1-18.3), p value=0.001 compared to those without AKI. The mean duration of admission was 168
+/- 114 hrs. The median duration of admission was also longer in patients with AKI when compared to patients
without AKI 144 (24-553hrs) vs 120 (24-864hrs), p=0.014 (Table 2).

Table 2: Clinical characteristics of malaria patients with acute kidney injury

Variable Acute  kidney injury: | Non-acute  kidney injury: | P value
n=50(31%) n=113(69%)

Age (mean, | 26.5 27.5 0.352

yrs)

Sex (M:F) 31(62):19(38) 76(67):37(32.7) 0.515

Type of

referral

Self vs Health | 12 (24):38 (76) 30 (28.3):81(71.7) 0.567

Facility

Symptoms  at
presentation

Fever 47(94) 106 (93.8) 0.962
Headache 44 (88) 102 (90.3) 0.663
\Vomiting 41 (82) 96 (84.9) 0.635
Malaise 12 (24) 31(27.4) 0.646
Convulsion 6 (12) 22 (19.5) 0.244
Signs

Pallor 22 (44) 53 (46.9) 0.732
Jaundice 26 (52) 49 (43.4) 0.308
Glasgow coma | 13 (3-15) 14 (3-15) 0.082
score at

presentation

Haemoglobin | 9.7 *(4.8-14) 11%(4.1-18.3) 0.001
(g/dl)
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Duration of | 3.5 (1-21) 3(1-14) 0.198
symptoms
(days)

Duration of | 144 (24-552) 120(24-864) 0.014
admission (hrs)

Outcome 10 (20) 5(4.4) 0.002
(Dead)

*Ranges of patient’s haemoglobin, Duration of symptoms, duration of admission, and composite end point for
those AKI

# Ranges of patient’s haemoglobin, Duration of symptoms, duration of admission, and composite end point for
those without AKI

Malaria related AKI patients who underwent haemodialysis

Out of the 50 patients that had AKI, 14 (28%) had haemodialysis. Male patients with AKI were more likely to
have haemodialysis as compared to female patients 13 (92.9%):1 (7.2%) vs 18 (50%):18 (50%), p
value=0.004.The duration of admission was also longer in AKI patients who had haemodialysis as compared to
AKI patients who did not have haemodialysis 264 (120-552hrs) vs 120(24-264hrs), p value=0.001. The average
number of dialysis sessions for the AKI patients on haemodialysis was 5.7(Table 3).

Table 3: Characteristics of malaria related AKI patients who had haemodialysis

Variable AKI with haemodialysis: | AKI with no haemodialysis: | P value
n=14(%) n=36(%)

Age (mean, | 24.1 27.4 0.255

yrs)

Sex (M:F) 13(92.9):1(7.1) 18(50):18(50) 0.004

Type of

referral

Self vs Health | 4 (28.6):10 (71.4) 8 (22.2):28(77.8) 0.448

Facility

Symptoms  at
presentation

Fever 14(100) 33(91.7) 0.364
Headache 41 (78.6) 33(91.7) 0.208
Vomiting 10 (71.4) 31 (86.1) 0.207
Malaise 5(35.7) 7(19.4) 0.198
Convulsion 2 (14.3) 4 (11.1) 0.545
Signs
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Pallor 7 (50) 15 (41.7) 0.413
Jaundice 9 (64.3) 47 (47.2) 0.222
Haemoglobin 7.4 (4.8-12.8) 10.1 (4.9-14) 0.066
(g/dl)

Creatinine 768.7 (388.4-2967) 582.3(208.8-2062.6) 0.076
(umol/l)

Duration of | 3.5 (1-21) 3.5(1-7) 0.850
symptoms

(days)

Duration of | 264 (120-552) 120(24-264) <0.001
admission (hrs)

Outcome 1(7.1) 9 (25) 0.153
(Dead)

Outcome of malaria patients with AKI

The total mortality amongst the patients with malaria related AKI was 10 (20%). Patients with malaria related
AKI were more likely to die when compared to malaria patients without AKI 10 (20%) vs 5(4.4%), p
value=0.002 (Table 2). Only one patient (7.1%) died amongst the patients with malaria related AKI who had
haemodialysis. All patient with AKI that met the criteria for haemodialysis had the dialysis. However, there was
no difference in mortality between malaria related AKI patients who underwent haemodialysis as compared to
AKI patients who didn’t have haemodialysis 1 (7.1%) vs 9 (25%), p value=0.153 (Table 3).

DISCUSSION

This study presents the clinical characteristics and outcome of malaria related AKI in AYA in The Gambia.
These findings suggest that AYA with malaria were disproportionately affected with AKI and its related
mortality is high in The Gambia. However, providing affordable and accessible dialysis machines can help
improve outcome of malaria related AKI in AYA in The Gambia.

In this study, 30.7% of malaria patients had AKI. The prevalence of AKI amongst children with malaria ranges
from 24-59%(14)(15)(16)(17). Prevalence of AKI in imported plasmodium falciparum patients was 38%(7). In
Senegal, the prevalence of AKI in adults with malaria was 49.2%(18). This variation in prevalence could be due
to different factors such as the presence of co-morbidities in the different studies, the age group studied, the use
of different definition of AKI and difference in lifestyle and socioeconomic status of the different study groups.

The mean age in this study was 26.5 years, and the majority were adolescent and young adults representing 70%
of the patients. In Senegal, the mean age of their patients was 36.3 years. There were much older adults in the
Senegalese study as compared to this study (15). This shows that malaria related AKI is a significant problem
in AYA in The Gambia. Most of the malaria patients with AKI in this study were males with no significant
difference in sex between patients with malaria related AKI and those without AKI. In a study done in Ethiopia,
there was significant association of AKI with male malaria patients(17). The most common symptom in these
patients was fever, and the most common sign was jaundice. This is different from other studies that has found
vomiting as a common symptom in these patients(9)(19).

Malaria patients with AKI had a lower haemoglobin level compared to those without AKI. Due to increased
oxidative stress, inflammation, endothelial dysfunction and reduced nitric oxide results in haemolysis which
mediates AKI in severe malaria patients(20)(19)(21). Anaemia may also contribute to hypoxia and circulatory
failure which can also worsen AKI in malaria patients(17).

Page 8063
www.rsisinternational.org


http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume X Issue 111 March 2026

In this study, 28% of the AKI patients who met the criteria for haemodialysis were dialyzed. In Sub Saharan
Africa, about 66% of children and 70% of adults with AKI needed dialysis(10). Other studies from Africa show
the incidence of malarial related AKI requiring dialysis to be 30%, 12% and 1.9% in Rwanda, Senegal and
Ethiopia (9)(18)(17) respectively. Haemodialysis is a lifesaving intervention which can help improve survival
in patients with AKI. However, its availability in resource limited countries is limited(22). The average number
of dialysis session for the AKI patients on haemodialysis was 5.7 sessions and in Senegal 1.89 session(18). Male
patients with AKI were more likely to have haemodialysis as compared to female patients in this study. In
Ethiopia, male sex is associated with AKI(17).This suggest a significant burden of malaria associated AKI in
the male sex.

The mean duration of admission of malaria patients with AKI was 168 hrs which was shorter than a study done
in India(23).There was also a significant longer duration of admission in patients with AKI as compared to
patients without AKI. The duration of admission was also longer in AKI patients who underwent haemodialysis
as compared to AKI patients who didn’t have haemodialysis. This is understood as malaria patients with AKI
may need further specialised interventions, such as haemodialysis which will make them stay longer in hospital
before discharge.

The total mortality amongst the patient with malaria related AKI were 10 (20%).Malaria related AKI deaths in
adults were 20%, 15% and 0% in Senegal, Rwanda and Ethiopia(9)(17)(18). Patients with malaria related AKI
were more likely to die as compared to malaria patients without AKI. This is confirmed by other studies in adult
and children(14) (18)(19). Only one patient died amongst the patients with malaria related AKI who had
haemodialysis and there was no significant difference between AKI patients with or without dialysis. This
therefore confirms the fact that providing affordable and accessible dialysis to malaria patients can help improve
the outcome of malaria related AKI in AYA.

There are limitations in this study: 1. It is a hospital-based study and may not reflect what happens at the
community or primary health care facilities 2. It is a retrospective study and may not be able to capture all the
relevant and important information regarding the Patients with AKI. 3. There were also limited laboratory
investigations in this study and kidney function test results were available in only 163 patients out of 319 patients.

Notwithstanding, this is the first study that is looking at malaria related AKI in AYA in The Gambia. This study
will therefore form the basis of any future study on malaria related AKI in AYA in The Gambia.

Conclusion: This study has shown that one third of our patients with malaria had malaria-related AKI which
constitute a significant public health problem among AYA in The Gambia. Mortality rate of 20% was recorded,
which was high. Hence, the need for aggressive public health campaign and health education on malaria
prevention and its complications general population with AYA target population. This form of interventions in
this age group will help reduce morbidity and mortality related to malaria in The Gambia.
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Page 8064
www.rsisinternational.org


http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume X Issue 111 March 2026

Declarations
Ethics approval and consent to participate

Ethics approval for this study was granted by the EFSTH Institutional Review Board. Informed consent was not
needed in this study.

Consent for publication: Not applicable

Availability of data and materials

The dataset for this publication is available on reasonable request from the corresponding author.
Competing interest: The authors declare no conflicting interests.

Funding: There was no funding for this study.

Author’s contributions: SOB was involved in all stages of the study. OSM, KB, RB participated in the design
of the study and data collection. SOB performed the data analysis and interpretation. All authors contributed to
the writing of the manuscript. All authors read and approved the final manuscript.

Acknowledgements

The team appreciates the support of the Internal Medicine Department staff, Fanta Sisawo and records office
staff.

REFERENCES

1. World Health Organizatio. WHO Guidelines for malaria. Who. 2022;(June):210.

2. Tairou F, Diallo A, Sy O, Kone A, Manga IA, Sylla K, et al. Malaria-associated risk factors among
adolescents living in areas with persistent transmission in Senegal: a case—control study. Malar J
[Internet]. 2022;21(1):1-12. Available from: https://doi.org/10.1186/512936-022-04212-8

3. Zhou Y, Zhang WX, Tembo E, Xie MZ, Zhang SS, Wang XR, et al. Effectiveness of indoor residual
spraying on malaria control: a systematic review and meta-analysis. Infect Dis Poverty [Internet].
2022;11(1). Available from: https://doi.org/10.1186/s40249-022-01005-8

4. Basire B, Kibret B, Kifle K, Assefa F. Evaluation of serum electrolytes and kidney function among
untreated malaria (Plasmodium falciparum) patients in health centers, Konso zone, South Ethiopia. Trop
Dis Travel Med Vaccines. 2025;11(1).

5. Bittaye SO, Jagne A, Jaiteh LE, Nadjm B, Amambua-Ngwa A, Sesay AK, et al. Clinical manifestations
and outcomes of severe malaria in adult patients admitted to a tertiary hospital in the Gambia. Malar J
[Internet]. 2022;21(1):1-8. Available from: https://doi.org/10.1186/s12936-022-04294-4

6. Bittaye SO, Jagne A, Jaiteh LES, Amambua-Ngwa A, Sesay AK, Ekeh B, et al. Malaria in adults after
the start of Covid-19 pandemic: an analysis of admission trends, demographics, and outcomes in a tertiary
hospital in the Gambia. Malar J [Internet]. 2023;22(1):1-9. Available from:
https://doi.org/10.1186/512936-023-04691-3

7. Koopmans LC, Van Wolfswinkel ME, Hesselink DA, Hoorn EJ, Koelewijn R, Van Hellemond JJ, et al.
Acute Kidney injury in imported Plasmodium falciparum malaria. Malar J. 2015;14(1):1-7. Grilli BA,
Webb TG. KDIGO Clinical Practice Guideline for Acute Kidney Injury (AKI) and Acute Kidney Disease
(AKD) Update 2023. Strateg Sourc Public Sect. 2023;75-88.

8. Umuhire L, Dushimiyimana V, Nkuranyabahizi M, Ngendahayo F, Shyaka JC, Ngerageze I, et al. Factors
associated with acute kidney injury and outcomes in patients with malaria in a district hospital in Rwanda.
Afr Health Sci. 2024;24(3):81-9.

9. Olowu WA, Niang A, Osafo C, Ashuntantang G, Arogundade FA, Porter J, et al. Outcomes of acute
kidney injury in children and adults in sub-Saharan Africa: A systematic review. Lancet Glob Heal
[Internet]. 2016;4(4):e242-50. Available from: http://dx.doi.org/10.1016/S2214-109X(15)00322-8

10. Jallow M, Casals-pascual C, Ackerman H, Walther B, Walther M, Pinder M, et al. Clinical Features of

Page 8065

www.rsisinternational.org


http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume X Issue 111 March 2026

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Severe Malaria Associated with Death : A 13-Year Observational Study in The Gambia. 2012;7(9):1-8.

. Mzumara G, Leopold S, Marsh K, Dondorp A, Ohuma EO, Mukaka M. Identifying prognostic factors of

severe metabolic acidosis and uraemia in African children with severe falciparum malaria: a secondary
analysis of a randomized trial. Malar J [Internet]. 2021;20(1):1-10. Awvailable from:
https://doi.org/10.1186/s12936-021-03785-0

Youth DOF. Definition of youth. 2014;(2009):1-7.

Namazzi R, Batte A, Opoka RO, Bangirana P, Schwaderer AL, Berrens Z, et al. Acute kidney injury,
persistent kidney disease, and post-discharge morbidity and mortality in severe malaria in children: A
prospective cohort study. eClinicalMedicine [Internet]. 2022;44:101292. Available from:
https://doi.org/10.1016/j.eclinm.2022.101292

Hickson MR, Conroy AL, Bangirana P, Opoka RO, Idro R, Ssenkusu JM, et al. Acute kidney injury in
Ugandan children with severe malaria is associated with long-term behavioral problems. PLoS One.
2019;14(12):1-14.

Batte A, Berrens Z, Murphy K, Mufumba I, Sarangam ML, Hawkes MT, et al. Malaria-associated acute
kidney injury in African children: Prevalence, pathophysiology, impact, and management challenges. Int
J Nephrol Renovasc Dis. 2021;14(May):235-53.

Muhamedhussein MS, Ghosh S, Khanbhai K, Maganga E, Nagri Z, Manji M. Prevalence and Factors
Associated with Acute Kidney Injury among Malaria Patients in Dar es Salaam: A Cross-Sectional Study.
Malar Res Treat. 2019;2019.

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 di Nefrol.
2025;42(4):35-43.

Hawkes MT, Leligdowicz A, Batte A, Situma G, Zhong K, Namasopo S, et al. Pathophysiology of Acute
Kidney Injury in Malaria and Non-Malarial Febrile Iliness: A Prospective Cohort Study. Pathogens.
2022;11(4):13-6.

Batte A, Berrens Z, Murphy K, Mufumba I, Sarangam ML, Hawkes MT, et al. Malaria-associated acute
kidney injury in African children: Prevalence, pathophysiology, impact, and management challenges. Int
J Nephrol Renovasc Dis. 2021;14:235-53.

Plewes K, Turner GDH, Dondorp AM. Pathophysiology , clinical presentation , and treatment of coma
and acute kidney injury complicating falciparum malaria. 2018;0.

Perico N, Remuzzi G. Acute kidney injury in low-income and middle-income countries: No longer a
death sentence. Lancet Glob Heal [Internet]. 2016;4(4):e216-7. Available  from:
http://dx.doi.org/10.1016/S2214-109X(16)00065-6

Shukla VS, Singh RG, Rathore SS, Usha. Outcome of malaria-associated acute kidney injury: A
prospective study from a single center. Ren Fail. 2013;35(6):801-5.

Page 8066

www.rsisinternational.org


http://www.rsisinternational.org/

