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Abstract: Background: Respiratory symptoms and signs can develop in uncomplicated falciparum malaria in adults' patients, with a 

reported frequency of 4%–18%; however, in some early studies, the denominator was unclear, accuracy of speciation was not ensured, 

radiology was often lacking, and secondary bacterial infections were included. In addition, respiratory symptoms and signs are common 

in uncomplicated plasmodium falciparum malaria, particularly in African children. In these children, there is considerable clinical 

overlap with the features of pneumonia. Yet; most studies focusing on pulmonary involvement with malarial infection are case reports 

or included small number of patients. Method: A descriptive cross sectional hospital based study it was carried out in the main central 

hospitals in Khartoum state during the period from June 2008-April 2009; 50 adult patients with acute severe asthmatic attack has been 

chosen by simple randomization. Data collected through questionnaire by the researcher. The degree of severity of asthma assessed 

clinically and by measurement of PEFM .All patient investigated by thick & thin films for malaria to find out the degree of parasitemia 

& to identify the plasmodium species respectively. Data include the different variables age, gender, duration of hospital admission & the 

signs and the symptoms of severe asthma along with laboratory data support a diagnosis of falciparum malaria with degree of 

parasitemia analyzed using the suitable statics measurements. Results: The result demonstrate that most of the patients were females 

(68%), their mean age within 40 years; all the patients reside in Khartoum state without any history of travelling to any other endemics 

states. All patients admitted to Asthma care unit, Blood film for malaria is positive in (24%), who had the lower PEFR mean of 

166l/min of their best predicted with higher respiratory rate > 30 cycle/minute with lower oxygen saturations 85%-95% with long 

duration of (5- 10 days) hospital admission. Recommendations: Patients with acute severe asthmatic attack with febrile illness in 

endemic areas should have prompt investigation of malaria parasites & should receive antimalarial treatment along with standard 

measurement of bronchial asthma and more study in this topic is highly recommended. 
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1. Background 
 

Malaria remains a big public ill health problem globally, 

especially within the tropical and subtropical areas. More 

than two billion people (36% of the world population) are 

exposed to the risk of contracting malaria[1, 2]. Each year, 

malaria directly causes nearly one million deaths and about 

500 million clinical cases, of which 2 to 3 million constitute 

severe and complicated malaria[3, 4].Recent epidemiologic 

models, geographical and demographic data suggest that 

Plasmodium falciparum estimates outside Africa, especially 

in southeast Asia, are 200%higher than reported by the 

World Health Organization(WHO) — 118.94 million of 

global estimates of515 million cases[2, 5]. Malaria, like 

tuberculosis (TB)has a devastating socioeconomic impact on 

the affected countries. The term disability adjusted lifeyears 

(DALYs) has been introduced by the WHO, and one lost 

DALY means one lost year of ―healthy life‖ on account of 

disease (either through death or illness/disability) 6, 7[6, 7]. 

It has recently been estimated that in India, the total DALYs 

lost due to malaria were1.86 million years [5]. 

 

Lung involvement with malarial infection iswell recognized 

for many years; in adults' patients, noncardiogenic 

pulmonary edema and acute respiratory distress 

syndrome(ARDS) with normal pulmonary artery occlusion 

pressure are grave complications of falciparum malaria, with 

a high mortality rate. They are also a major cause of death in 

those adults who present with other manifestations of severe 

malaria [8, 9–11].Pulmonary symptoms such as cough with 

or without expectoration, dyspnea, among others have been 

described in patients with malaria,[12, 13]. Historically, 

three clinical types of pulmonary manifestations have been 

variously described in patients with falciparum malaria, 

namely bronchitis, pneumonic and bronchopneumonia 

forms. It has been suggested that malarial pneumonitis is 

uncommon and these manifestations are probably due to 

coincident pneumonia, pulmonary edema and perhaps, 

metabolic acidosis[12, 13].Altered lung function was 

common in both patients with uncomplicated falciparum 

malaria and those with vivax malaria and included 

obstruction of the small airways, reduced alveolar 

ventilation, reduced alveolar gas transfer, and increased 

pulmonary phagocytic cell activity[14]. 

 

Observations from other studies and other published reports 

[12, 13].suggest that about 5% patients with uncomplicated 

falciparum malaria and 20% –30% patients with severe and 

complicated malaria requiring ICU admission may develop 

ARDS. It should be remembered, however, that different 

denominators have been used in various publications and 

meaningful comparison of such data is not possible. 
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Furthermore, in many of the previously reported studies, the 

precise definition used for the diagnosis of ARDS is 

additionally not mentioned. 

 

Despite clinical recognition of pulmonary manifestations in 

both uncomplicated and severe malaria, there has no 

definition of disease-related changes in pulmonary function, 

and underlying mechanisms are not well understood. We, 

therefore, prospectively examined the clinical manifestation 

of patients with asthma who admitted to asthma care unit, 

with association of un-complicated falciparum malaria. 

 

In summary, altered pulmonary physiology in falciparum 

malaria includes obstructions of the airflow, impaired 

ventilation; reduce gas transfer and increased pulmonary 

phagocytic activity [14]. That can lead to respiratory 

compromise that can lead to exacerbation of severe acute 

asthma attack. 

 

Malaria remains the most important cause of imported fever 

and cases requiring ICU admission continue to be associated 

with a high mortality. While there have been significant 

advances in our understanding of the management of 

malaria in the last decade, high-quality data to guide 

management of imported malaria remain scarce, with most 

derived from endemic settings or retrospective series. The 

emergence of artemisinin-based therapy has translated into a 

significant improvement in outcomes. In endemic countries 

and is likely to improve outcomes in imported malaria in the 

future. Despite this advance, the mortality from imported 

malaria are mains significant; all cases should be discussed 

with a specialist unit and transfer of the patient 

considered[15].The objective of this study to study the 

association between acute severe asthma attack and simple 

uncomplicated infection of falciparum malaria. 

 

2. Methodology 
 

Study Design: 
This is a descriptive cross-sectional hospital based study was   

carried out inAsthma care unit of  the main Elshaab hospital, 

the central CTM hospital in Khartoum stateso as to 

identified the relationship between acute severe asthma 

attack and simple un-complicated infection of falciparum 

malaria. 

 

Study population and sample collection 

All cases presented by clinical manifestation simulate 

bronchial asthma  and admitted inAsthma care unitfrom  

June 2008  to April 2009 was study unit,and those were 

refused to participate in the study were excluded from the 

study. 

 

Clinical assessments and tests of pulmonary function 

included respiratory signs and symptoms by were daily 

reported. 

 

Thick and thin blood sample were collected and transfer to 

Malaria National program, samples were checked by 

Malariologist with >10 years' experience samples were 

examined for species and total malarial parasite count. 

 

 

Data Analysis: 
Data was analyzed by using the statistical package for social 

sciences programs (SPSS), and then results were presented 

in tables and figures.  

 

Ethical Consideration: 

Ethical approval was obtained from Research Ethics 

Committee of Sudan Medical Specialization board. Consent 

written was acquired from hospital and all participants. 

Confidentiality of all participants was maintained as no 

names were mentioned in the questionnaires. 

 

3. Results 
 

Table 1: Shows the Socio-demographic characteristic of the 

patients 
Variable Frequency Percentage 

Gender 

Male 16 32 

Female 34 68 

Age  group 

18-24 8 16 

25-35 15 30 

36-49 12 24 

50-60 10 20 

<60 5 10 

 Residence  

Khartoum 37 74 

Outside Khartoum 13 26 

Total 50 100 

 

 
Figure 1: Distribution of patient according to the duration of   

hospital admission 

 

 
Figure 2: Distribution of patient according to the body 

Temperature 
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Figure 3: Degree of Parasitemia 

 
Figure 4: Patients symptoms 

 

Table 3: Title: Level of oxygen saturation among study 

group 
Oxygen level NO % 

<85% 3 6% 

85%-95% 28 56% 

>95% 19 38% 

Total 50 100% 

 

 
Figure 5: Correlation between respiratory rate & 

O2saturation 

 

 
Figure 6: Blood film for falciparum malaria 

 

 

 

 

 

 

Table 4: Title BFFM result & Duration of hospital stay 

amongst study group 

Duration of 

hospital stay 

BFFM 
Total % 

Positive Negative 

< 5 days 3 4 7 14% 

5-10 days 7 30 37 74% 

>10 days 2 4 6 12% 

 12 38 50 100% 

 

Table 5: Title PEFM among positive film for plasmodium 

falciparum 
PEFR/L/m Patients 

100 1 

110 2 

115 3 

120 4 

125 5 

144 6 

146 7 

165 8 

180 9 

200 10 

210 11 

246 12 

 

4. Results 
 

A total of 50 of patient were interviewed, the result indicates 

that 68% of patient  were female, about 30% of them were in 

the age group 25–35 years, 74 % of them were  residence in 

Khartoum Sudan  capital  (Table 1). 

 

The result indicates that 74% were admitted in hospital 

between 5 to 10days, 34% of the patients have high 

temperature than the normal values among these patients 

24% were positive for Plasmodium Falciparum Malaria by 

thick blood film and 58% of the patient has low level of 

parasitemia (Fig 1, 6 & 3). 

 

Shortness of breath is the main clinical presentation; cough 

is present in 96% of the patients, 68% has fever, 54% 

presented by chest pain (Fig 4). 

 

Amongst patient who stay in the hospital 5-10 days,18% 

were positive for Falciparum malaria species (table 4). 

 

High respiratory rate between 20-30cycle/minute in 40% of 

the with have correspondingly low oxygen saturation 

between 85%-95%, while patients with respiratory rate 

>30cycle/minute are4% their oxygen saturation < 85% (Fig 

5). With average peak expiratory flow rate amongst all 

positive for malaria is only 166l/min form the best-predicted 

values for these patient (table5). 

 

5. Discussion 
 

The current study is the first to link between the acquisition 

of falciparum malarial infection and exacerbation of acute 

severe asthmatic attack. As it is well known that simple 

uncomplicated falciparum malaria can lead to pulmonary 

affection through different pathophysiological mechanism. 

The occurrence of lung function impairment in both vivax 

and falciparum malaria suggests that there are common 

underlying inflammatory mechanisms, these mechanisms 
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may be occurring with greater magnitude in severe malaria, 

where lung injury is a major cause of mortality in non-

immune adults [16].  In our study fifty patients admitted to 

ACU were studied.68% of them were female, their mean age 

was 40 years and, compared to Indian study (2000)lung 

involvement with malarial infection 100-slide positive for 

malaria their mean age was 29.3 with male predominance in 

the same study[17]. 

 

Twelve of the patients (24%) of them were positive for 

malaria and plasmodium falciparum is that the only species 

detected. Compared to an Indian study, where 100 positive 

patients had the distribution of (53%) were P. Vivax, P. 

Falciparum (36%) and mixed infection in (11%), however 

falciparum species was identified in 25 patients out of 26 

who were presented with respiratory manifestation [17]. 

This was almost like to study conducted in Pediatric 

Hospital in Los Angeles, during which 9 patients with 

respiratory manifestations were positive for Falciparum 

species[18].Amongst the studied group the main presenting 

symptom is cough which was present in (96%)Although 

cough and respiratory symptoms of falciparum malaria have 

been well recognized in children residing in malaria-

endemic areas[19, 20]and in adult returned travelers[14], the 

present study has demonstrated that cough is also a 

dominant presenting symptom in adults patients with 

bronchial asthma with falciparum malaria. Cough occurred 

with similar frequency in patients with severe malaria and 

those with uncomplicated malaria and resolved within 

2weeks of treatment. Compared to Los Angeles study it was 

found in 5 patients [18], while in the Indian study it is found 

in (77%)[17]. 

 

Shortness of breath during this study is found altogether 

patients; however, it is found in 32% of the patients, within 

the Indian study 15 [17], this suggesting that asthma patients 

who contracted falciparum malaria have severe exacerbation 

of acute asthmatic attack, Chest pain as associated 

symptoms present in 54 % of studied group, which is almost 

similar to Indian study 51%15[17]. 

 

Amongst the studied group, 62% had low O2 saturation. 

Perhaps the severity of these symptoms in the studied group 

in comparison to other studies the inclusion of asthmatic 

patients in this study. This was supported by one study that 

discuss the mechanism of lung injury, these mechanisms 

may be occurring with greater magnitude in severe malaria, 

In which shows that there is impaired admission values for 

FEV1 indicate airflow obstruction in malaria. They are 

unlikely to reflect consistently poor forced expiratory 

maneuvers by patients who are ill with malaria, because 

flows were also reduced in the middle of forced expiration, 

as assessed by FEF25–75, which is less effort dependent this 

study suggest that  [16]. 

 

Airflow obstruction in both vivax and falciparum malaria 

suggests that obstruction does not result solely from micro 

vascular obstruction by parasitized red blood cells in airway 

vasculature (found only with P. FALCIPARUM), but likely 

results from inflammation of small airways[21, 22, 23]. This 

support that in this study in these asthmatic patients who 

were positive for Falciparum malaria the mean PEFR among 

the study group was 164l/min that because patient with 

bronchial asthma has obstructive pathophysiological 

mechanism. 

 

6. Conclusion  
 

This study concluded that uncomplicated falciparum 

malarial infection is one of leading factor for acute bronchial 

asthma exacerbation and it is not related to level of 

parasitemia. 

 

7. Recommendation 
 

Therefore, bronchial asthma patients who presented with an 

acute asthmatic attack with febrile illness in endemic areas 

this should alert the physician for investigating malaria 

parasite as precipitating factor. 
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