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Abstract: Severe malaria is a major public health concern in Angola, particularly among adults, with 

limited data on clinical outcomes and manifestations. The study therefore assessed the clinical 

manifestations and outcome of severe Plasmodium falciparum malaria in adult patients admitted to 

Hospital Central Dr. António Agostinho Neto of Lubango, Angola. The study retrospectively 

reviewed the individual records of patients over 14 years old, admitted for severe malaria during 

the first trimester of 2021 and 2022. World Health Organization (WHO) criteria were used to define 

severity. A total of 640 patients were recorded into the study, 167 in 2021 and 473 in 2022, distributed 

across the departments; Intensive Care Unit (ICU; n=81), Medicine (MED; n=458) and Infectiology 

(INF; n=101). The median age was 26 years and 59.4% were males. The most common manifestation 

of severe malaria was renal impairment (37.4%). The overall mortality rate was 7% and decreased 

considerably from 10.2% in 2021 to 5.9% in 2022. The increase in malaria cases during 2022 with 

increased in prevalence of life-threatening signs like renal impairment, jaundice and impaired 

conscience, underscores the urgent need for enhanced malaria control and surveillance strategies to 

mitigate morbidity and mortality, highlighting the potential for antimalarial drug resistance.  
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1. Introduction 

In 2022, nearly half of the world’s population was still at risk of malaria. An estimated 249 

million cases occurred and 608000 people died of malaria, 95% of the disease cases and 96% of deaths 

occur in WHO African Region [1]. Angola ranked fifth and seventh among African countries in 

malaria cases and deaths, respectively [1]. There are significant differences in the disease incidence 

across Angola provinces [2]. In the country malaria burden is divided into three distinct zones: high 

transmission year-round in the north, mesoendemic in the center, and seasonal malaria (unstable) in 

the south [3]. Malaria symptoms are non-specific, and clinical diagnostic relies mostly on the basis of 

fever or a history of fever. Severe malaria is defined as malaria with a significantly increased risk of 

death compared to others in the community with the illness (uncomplicated malaria) [4,5]. More than 

90% of severe malaria cases are caused by Plasmodium falciparum [4]. The definition of severe malaria 

is based on clinical and laboratory findings, with some criteria including: impaired consciousness, 
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prostration, acidosis, hypoglycaemia, severe anemia, renal impairment, jaundice, pulmonary 

oedema, significant bleeding, shock, and hyperparasitaemia [4,5]. 

In low endemic regions, such as Huíla province (capital city Lubango) [2,3], severe malaria is 

common in young adults. Lower exposure to the disease leads to a lower immunity, possibly making 

them more susceptible to sever malaria [6,7]. Despite the severity and impact of the disease, there are 

few published case studies of severe malaria in adults, particularly in lower endemic areas [8,9]. 

The purpose of this study was to describe the clinical aspects on admission and clinical outcome, 

of severe malaria patients admitted to Hospital Central Dr. António Agostinho Neto of Lubango 

(hereafter designated HCL), Angola at the departments of Intensive Care Unit (ICU), Infectiology 

(INF) and Internal Medicine (MED). 

2. Materials and Methods 

2.1. Study Site 

In order to capture the peak of malaria transmission in the Province of Huíla, Angola, a 

retrospective descriptive hospital-based study was carried out at HCL, located in Lubango, the 

capital of the Huíla province (Figure 1). HCL is a level 3 health care unit and one of the largest 

hospitals in southern Angola. It serves the population of entire Huíla province, as well as the 

population of the neighboring provinces of Namibe and Cunene. The hospital provides over 70000 

medical consultations/year (including external consultations).  

 

Figure 1. Map of Angola provinces highlighting the study site. Dark blue, Angola; light blue Huíla 

province; star Lubango city; HCL, Hospital Central do Lubango Hospital Central Dr. António 

Agostinho Neto. Figure was created using Inkscape version 1.2. 

2.2. Patients 

This study was based on individual patient records (including socio-demographic information, 

presenting signs and symptoms, laboratory examinations, and outcome), admitted to HCL from 

January to March 2021 and 2022 at the departments of Internal Medicine (MED), Infectiology (INF) 

and Intensive Care Unit (ICU). The following criteria were used for inclusion in the study: patients 
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of all genders, with at least 14 years of age; laboratory confirmed diagnosis of P. falciparum infection 

through a rapid diagnostic test (RDT) or a positive blood smear. For epidemiological purposes, severe 

malaria was defined according to World Health Organization [4], by the following criteria: impaired 

consciousness, prostration, multiple convulsions, hypoglycaemia, anemia, renal impairment, 

jaundice, pulmonary oedema, significant bleeding, shock, hyperparasitaemia, metabolic acidosis 

(criteria detailed in Supplementary material) [4].  

2.3. Statistical Analysis 

Data collection and construction of the study database were conducted by a medical doctor and 

a nurse (both with professional clarence to consult individual patient records), registered in a 

Microsoft Excel Database and analyzed using GraphPad Prism Software version 8 for Windows 

(GraphPad Software). The comparison of categorical variables was carried out through the 

application of the Chi-square test and linear relationship between two variables measured using 

Pearson correlation. 

2.4. Research Ethics 

The study was approved by the Hospital Central Dr. António Agostinho Neto (HCL) 

institutional ethics review committee (Proc. nº 02/2023). 

3. Results 

3.1. Characteristics of patients 

This is retrospective study performed in adult patients with severe malaria hospitalized at HCL 

between January and March 2021 and the same period in 2022. Nevertheless, regardless of whether 

they meet the severe malaria criteria (Supplementary material), the attending clinician should 

provide the best care possible to patients identified as having an elevated risk to progress to severe 

malaria. 

Of the 640 patients admitted to this study, 93.3% were confirmed infected with P. falciparum on 

thick blood film and 6.7% positive rapid diagnostic test (RDT) alone. Eighty-one 81/640 (12.7%) were 

admitted to the ICU, 101/640 (15.8%) to INF and 458/640 (71.5%) admitted to MED. January was the 

month with the highest number of hospitalizations both in 2021 and 2022 (Table S1 of Supplementary 

Material). 

The ratio of female:male for ICU for both years was 1:4 and infectiology (INF) in 2022 where the 

ratio was 3:7 (Table 1). Recognizing the potential impact of age on malaria-related mortality [10], the 

patients were divided into three different groups 14-18 (young), 18-60 (adults) and 60 years 

(seniors) [8,10]. This section may be divided by subheadings. It should provide a concise and precise 

description of the experimental results, their interpretation, as well as the experimental conclusions 

that can be drawn. 

Table 1. Demographics of the patients admitted to HCL in 2021 and 2022, during the peak months of 

malaria transmission. MED, Internal Medicine; INF, Infectiology; ICU, Intensive Care Unit. 

  2021 2022 

  
ICU 

% 

MED 

% 

INF 

% 

ICU 

% 

MED 

% 

INF 

% 

Sex 

Female 19.2 (5/26) 
47.6 

(59/124) 
52.9 (9/17) 

21.8 

(12/55) 

44.9 

(150/334) 
29.8 (25/84) 

Male 
80.8 

(21/26) 

52.4 

(65/124) 
47.1 (8/17) 

78.2 

(43/55) 

55.1 

(184/334) 
70.2 (59/84) 

Age 

group 
14 - 18 7.7 (2/26) 

15.3 

(19/124) 
5.9 (1/17) 12.7 (7/55) 11.4 (38/334) 19.0 (16/84) 
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18 - 60 
84.6 

(22/26) 

78.2 

(97/124) 

88.2 

(15/17) 

83.7 

(46/55) 

82.0 

(274/334) 
75.0 (63/84) 

≥ 60 7.7 (2/26) 6.5 (8/124) 5.9 (1/17) 3.6 (2/55) 6.6 (22/334) 6.0 (5/84) 

The median age of the patients was 26 years (mean 30.3± 14.7), and the population ranged from 

14 to 88 years. The majority of the patients, 81%, were between the ages of 18 and 59, patients <18 

years accounting for 13% of the study population and seniors ( 60 years) accounting for 6% (Table 

1). On average, patients were admitted to HCL, 4.4 days (± 2.1 days) after the onset of symptoms (as 

reported by the patient). Following HCL established guidelines (in accordance WHO), the 

predominant therapeutic approach chosen for the majority of patients was intravenously 

administration of artesunate [4]. 

3.2. Clinical manifestations of severe malaria patients 

Table 640. patients admitted to this study tested positive for P. falciparum and meet one or more 

of the severe malaria criteria [4]. Pulmonary oedema was not observed in any of the enrolled patients. 

The absence of patients presenting multiple convulsions, active bleeding, impaired 

conscientiousness, or shock admitted to INF during 2021, is probably due to the fact that fewer 

patients were admitted to this department as compared to 2022. Acidosis was observed in 28.6% of 

patients admitted to MED in 2021 on the other hand in 2022 none of the patients observed at MED 

presented with acidosis. At INF none of the observed patients presented acidosis. Overall, 

manifestations of severe malaria were, as expected, less frequent in patients admitted to MED and 

INF than in ICU. Nevertheless, some of the patients admitted to MED and INF, presented critical 

signs such as impaired conscience or active bleeding (Figure 2). The most prevalent sign of severe 

malaria was renal impairment, registered in 37.4% of patients. During 2021, more than 56% of the 

patients at ICU suffered from renal impairment. In 2022, despite the rise in the total number of 

patients, the incidence of renal impairment further increased to 78.2%. Renal impairment was also 

notably high (>20%) among those admitted to MED and INF during both years (Figure 2). Jaundice 

was the second most prevalent (28.9%) manifestation overall. 

. 

Figure 2. Severe malaria profile of patients admitted to HCL during 2021 and 2022. Numbers inside 

boxes represent the % of patients that presented the correspondent severe malaria criteria, admitted 

to each department; ICU, Intensive Care Unit; INF, Infectiology; MED, Internal Medicine; Pulmonary 

oedema was not recorded in any of the patients. 

Amongst ICU patients, the most common clinical features at presentation were acidosis and 

impaired consciousness (median GCS = 10, min. 4 and 25% of the patients had GCS  8; Figure 3). We 

used the Sequential Organ Failure Assessment (SOFA) as a measure of severity of disease amongst 

patients admitted to the ICU, the median SOFA was 11 (min. 4; max. 21). The median SOFA score 

was higher in 2022 (11.0, min. 6; max. 21) than 2021 (10.5, min. 4 max. 18), though the difference did 

not reach statistical significance (t test p=0.8325; Figure 3). SOFA scores were not significantly 

different between patients that had a positive (survival) or negative outcome (died due to severe 

malaria), however the median SOFA of those with negative outcome was higher (median = 12, min. 
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7 max. 21; p=0.3175) than those with positive outcome (median = 10.5, min. 4 max. 15; Figure 3). 

Severity of the disease, as measured by SOFA, does not seem to impact the length of hospital stay 

(LOS), SOFA values do not correlate with LOS (LOS; Pearson correlation p=0.7681). 

. 

Figure 3. Sequential Organ Failure Assessment (SOFA) score according to date of admission and 

outcome. – negative outcome (death due to severe malaria); + positive outcome (survive). 

3.3. Clinical manifestations of severe malaria and outcome 

During the period of this study 45 patients died from complications of severe malaria, 10.2% 

(17/167) in 2021 and 5.9% (28/473) in 2022. Of these, 44.4% of patients were female and 55.6% male 

and the average age was 28.9 ± 14.1 years (range from 14 to 85 years). We did not observed association 

between age and mortality rate in any of the age group. Detailed description of the clinical features 

of patients that died during the study period, is presented in Table S2 (Supplementary material). The 

median LOS was 7 days in 2021 (min. 1, max. 52) and 8 days in 2022 (min. 1, max. 55). ICU had the 

highest mortality rate in both 2021 (38.5%) and 2022 (27.3%; Figure 4). None of the patients admitted 

to INF had a negative outcome during 2021 (2021 numbers are probably biased due to fewer patients 

had been admitted to INF during 2021 as compared to 2022; Figure 4). The ICU was the department 

with the majority of the fatalities in both years. There was an overall decrease in the mortality rate 

from 2021 (10.2%) to 2022 (5.9%) (Figure 4), though this difference did not reach significance (ICU p 

= 0.1308 and MED p > 0.9999). 

. 

Figure 4. Clinical outcome of severe malaria patients. *Three (3) patients admitted to MED during 

2021, abandoned the hospital before receiving medical discharge. 
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Overall, 52.6% of the patients that died, had acidosis at admission and 76.7% presented renal 

impairment (Supplementary Table S2) and impaired consciousness came as the third most common 

(42%) sign. Renal impairment, impaired consciousness and jaundice emerged as the most commonly 

observed clinical features amongst patients that died, and prevalence increased from one year to the 

next (Figure 5A). Overall, the median parasite density was below 500,000 parasites/µL (Figure 5B).  

Patients with negative outcome, presented higher values of creatinine and bilirubin in 2022 

(median 2.62, min. 0.86 max. 20.00 and median 3.04 min. 0.40 max. 31.46 respectively) than in 2021 

(median 1.63 min.0.66 max. 20.00 and median 2.14 min. 0.56 max. 11.79 respectively) (Figure 5C/6D). 

Impaired conscience (cerebral malaria, unarousable coma with GCS <11) [11] was registered in 29.4% 

of patients admitted during 2021 (median GCS = 11, min. 4) and in 50% during 2022 (median GCS = 

10, min.4; Figure 5E). All patients admitted to the MED with a negative outcome, presented a GSC 

>11 (ranging from 12-15) at admission. At INF the two patients that died (during 2022) presented GCS 

of 6 and 15 on admission. There was no significant relationship between death and cerebral malaria 

(impaired consciousness with GSC<11) at admission. Nevertheless 42.2% of the patients who died 

presented GCS<11 on admission. 

 

Figure 5. Severe malaria features on admittance amongst patients with fatal outcome. A Numbers 

represent the % of patients admitted to each department; ICU, Intensive Care Unit; INF, Infectiology; 

MED, Internal Medicine. Pulmonary oedema was not recorded in any of the patients. There were no 

fatalities in INF during 2021; B Parasitaemia at admission distributed by department and outcome. 

Black bars, negative outcome (death due to severe malaria), white bars, positive outcome (survive); 

C, D creatinine and bilirubin levels and E Glasgow coma score (GCS). Dotted line indicates cut-off 

values for each parameter. 

4. Discussion 

This study provides an overview of the clinical characteristics observed in severe malaria 

patients at HCL (Lubango, Huíla province, Angola) during the peak months of January, February, 

and March in 2021 and 2022.  

For the purpose of context, at that the Emergency Room (ER) of HCL mortality rate due to 

malaria rose 12.3% in 2022 as compared to the same period in the year 2021 (data relative to the first 

semester, according to HCL internal Official Report). These patients arrived at HCL ER in critical 
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condition, exhibiting multiorgan failure and some of them requiring live saving hemodialysis. This 

surge in mortality has positioned malaria as the leading cause of death at the ER of HCL during the 

first half of 2022, surpassed only by stroke and pneumonia. Our study was conducted in order to 

shine some light to the profile of the patients arriving at the hospital and represents the first study of 

severe malaria systematic characterization in Angola (apart from one study with 101 patients; 

Antunes et al, 2020) [12]. 

From 2020 to 2021, amidst the coronavirus 19 (COVID-19) pandemic, malaria emerged as the 

sixth leading cause of mortality among the hospitalized patients admitted to HCL. Furthermore, in 

2021, it remains the primary cause for medical consultations, indicating a notable rise in the fatality 

rate compared to 2020 (increasing from 2% to 4%). According to HCL internal Official Report, the 

number of cases of malaria had a notable surge, rising from 1640 in 2021 to 2273 in 2022. This might 

be due to the constrained availability of healthcare services and the heightened level of fear within 

the population regarding seeking medical help [13]. Also decreased income of the families, due to 

COVID-19 pandemic restrictions most probably led to increased challenges in covering health related 

costs [14]. 

At HCL, the total number of severe malaria patients in 2022 almost tripled in comparison to 

2021, a trend also registered in other studies from Africa [15]. However at HCL, the mortality rate 

decreased substantially from 10.2% to 5.9% in 2022. Severe malaria usually has a mortality well over 

5%, and therefore represents a > 50-fold increase in the risk of death [5]. Many factors affecting the 

prognosis of P. falciparum malaria have been identified [16]. The SOFA a score that describes 

quantitively the degree of organ dysfunction/failure over time in patients, has become a common 

feature for the assessment of morbidity in critical illness [17] including severe malaria [12]. Increasing 

SOFA reflects severity of illness [12,18]. At ICU, as expected, most patients had multiorgan 

dysfunction, with a median SOFA of 11 (min. 4, max. 21) though in our study SOFA was not a 

predictor of mortality, corroborating what was previously reported from Luanda, Angola [12]. We 

could not corroborate that SOFA is a good predictor of mortality at ICU [19]. This cloud be due to 

low number of patients with negative outcome at the ICU and also the fact that 68% died within the 

first 48h after admission. Hence, we could not detect the predictive value of SOFA for 28-day 

mortality [18,19].  

Mortality due to severe malaria varies substantially, as it depends on (among others) the host 

immunity, [5]. P. falciparum malaria positivity rate tends to be higher during productive age [10,20] 

although the severity of the disease tends to be lower, due to higher antimalarial immunity [6]. In our 

study the majority of the individuals afflicted by severe malaria were young adults (mean of 29.5 ± 

13.6 years) closely mirroring that of the patients who died during the study period (28.9 ± 14.1 years). 

Recent literature suggests that severe and complicated malaria can occur in this population more 

frequently than previously thought [8,21]. These findings highlight the importance of a focused 

approach to studying the underlying causes behind this pattern. Although hyperparasitaemia 

(parasites/µL) is poor predictor of outcome [5], it is established that high parasitaemia has a negative 

impact on the overall severity of illness particularly because of increased risk of severe anemia, as the 

disease progresses [22]. After renal impairment, impaired consciousness, and jaundice, emerged in 

our study, as the most commonly observed clinical features overall. These findings align with other 

studies from sub-Saharan Africa [8,9,21], demonstrating similarities in clinical presentations, with the 

exception of jaundice, which was notably common in our study.  

Our overall findings indicate that in spit the number of fatalities decreased from 2021 to 2022, 

life threatening signs like renal impairment, jaundice and impaired conscience increased 

considerably (particularly among patients with a negative outcome). Several other studies have also 

identified these as prevailing clinical feature among patients with severe malaria [23].  

Among patients with renal impairment, jaundice was the second most common other 

complication seen in both years (27.3% in 2021 and 47.6% in 2022). Although jaundice has been 

associated with renal impartment in other studies [8], the increased occurrence at HCL is nevertheless 

worrisome. The most common other complication among patients with renal impairment, was 

impaired conscience. Long-term effects, attributed to cerebral malaria (impaired conscience), are 
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extensively studied in pediatric patients [11,24] and thought to be more frequent in children than in 

adults [25,26]. In fact in African children, severe malaria is the leading cause of acquired 

neurodisability [27]. In adults studies of neurological sequelae with serial follow-up assessments are 

currently lacking. Our study was not designed to identify the cause of the increased number of 

patients presenting renal impairment and impaired conscience from 2021 to 2022, but it highlighted 

the need to understand the reason behind this increase in order to enable mitigation measures to be 

implemented at HCL. More so because an emerging link between acute renal impairment and the 

brain (neurologic deficits and neurocognitive sequelae) in severe malaria patients is gaining 

momentum [28–33]. Rapid diagnosis with timely blood transfusion, renal replacement therapy, and 

restrictive fluid therapy can improve survival in severe malaria [34]. 

Thrombocytopenia is a common finding in adults with severe P. falciparum malaria and has been 

presented as a potential predictor of poor outcome in P. falciparum malaria [35,36]. In our study 82.2% 

of patients that survive and 75.6% of the ones that died, presented thrombocytopenia at addition. In 

both, the survival group and the diseased, platelets counts decreased as parasitaemia increased 

(p<0,0001 and p=0,0417 respectively), corroborating other findings [35–38]. Hence we agree that 

thrombocytopenia is a marker of disease severity in adults with P. falciparum malaria, but has limited 

utility in prognostication, triage and management [37].  

The time-lapse from symptoms-onset to hospital admission (this data was self-reported and may 

not entirely reliable), showed an insignificant difference between 2021 (4.6±2.2 days) and 2022 (4.5±2.1 

days). By itself, it seems insufficient to account for, or substantiate the increased severity of patients 

severity of illness, registered in 2022 when compared to 2021. For the same admission severity, 

outcomes in well-equipped intensive care units (ICUs) with well-trained staff, are better than in 

peripheral health centers [39,40]. Hence, we are inclined to attribute the reduction in mortality by 

half, during 2022, to a general improvement of the ICU conditions due to the recent hospital (HCL) 

infrastructure intervention.  

This retrospective study is subject to limitations as it is a single-center study and as a result, the 

generalizability of our findings to other settings may be limited. Nevertheless, this study provides 

both a baseline and valuable (up to date) data on severe malaria in adult patients in a low 

transmission region. A well-designed cohort study with adult patients with serial follow-up 

assessments is needed.  

5. Conclusions 

Although the total number of severe malaria patients in 2022 almost tripled in comparison to 

2021, the mortality rate was reduced by half. The increase in malaria cases during 2022, requires 

greater monitoring of the disease in subsequent years, in order to evaluate the impact of the reduction 

of preventive actions against malaria, in the context of the Covid19 pandemic as well as the possible 

presence of antimalarial drug resistance. A significant increase in the prevalence of renal impairment 

occurred from 2011 to 2022. This study establishes a valuable foundation for future research in this 

field, serving as a reference point for subsequent studies in low transmission regions and other areas 

within Angola. 

Supplementary Materials: The following supporting information can be downloaded at the website of this 

paper posted on Preprints.org., Table S1 – Severe malaria profile of patients (regarding severe malaria 

manifestations) admitted to HCL during 2021 and 2022. The first line displays the number of patients for each 

department and year. If data was missing for some patients, the percentage of patients meeting the specific 

severe malaria criteria was calculated based on the available patient count mentioned in the corresponding table 

cell.; Table S2 – Profile of patients (regarding severe malaria manifestations) who died during the study period 

at the Hospital Central Dr. António Agostinho Neto of Lubango. The first line displays the number of patients 

for each department and year. If data was missing for some patients, the percentage of patients meeting the 

specific severe malaria criteria was calculated based on the available patient count mentioned in the 

corresponding table cell. 

Author Contributions: I.M. analyzed data and prepared the original draft of the text; S.R., A.M., S.E. and A.B. 

data collection; F.N. designed the research study, curated the data, edited the final text; M.A. designed the 

research study, reviewing and edited the final text. 
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Appendix A 

A retrospective study was performed in adult patients with severe malaria hospitalized in the 

departments of Internal Medicine (MED), Infectiology (INF) and Intensive Care Unit (ICU). This 

study was based on individual patient records, admitted to HCL from January to March 2021 and 

2022. The following criteria were used for inclusion in the study: patients of all genders, with at least 

14 years of age and without an upper age limit; laboratory confirmed diagnosis of P. falciparum 

infection through a rapid diagnostic test (RDT) or a positive blood smear. For epidemiological 

purposes, severe malaria was defined according to WHO following criteria for Severe Malaria [1].  

For epidemiological purposes, severe malaria was defined according to World Health 

Organization [1], indicating the presence of P. falciparum infection and one or more of the following 

criteria:  
• impaired consciousness (Glasgow score, GCS < 11), prostration (generalized weakness so that the person 

is unable to sit, stand or walk without assistance); 

• multiple convulsions (more than two episodes within 24h); 

• hypoglycaemia (blood or plasma glucose < 40 mg/dL); 

• anemia (hemoglobin concentration < 7 g/dL or a haematocrit of < 20% in adults, with a parasites count > 

10000/µl of blood); 

• renal impairment (plasma or serum creatinine > 3 mg/dL or blood urea > 20 mmol/L); 

• jaundice (plasma or serum bilirubin > 3 mg/dL, with a parasites count > 10000/µl); 

• pulmonary oedema (radiologically confirmed or oxygen saturation < 92% on room air with a respiratory 

rate > 30/min, often with chest indrawing and crepitations on auscultation); 

• significant bleeding (recurrent or prolonged bleeding from the nose, gums or venipuncture sites, 

hematemesis or melaena); 

• shock (compensated shock: capillary refill ≥ 3 seconds or temperature gradient on leg (mid to proximal 

limb), no hypotension; 

• decompensated shock (systolic blood pressure < 80 mmHg in adults, with evidence of impaired perfusion); 

• hyperparasitaemia (10% or > 500,000 parasites/μl). Metabolic acidosis (a base deficit of > 8 mEq/L or, if not 

available, a plasma bicarbonate level of < 15 mmol/L or venous plasma lactate ≥ 5 mmol/l). 
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