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ABSTRACT: 

Objective: Malaria with respiratory manifestations and associated complications has been 

described very sparsely in our literature. This research work intended to study the various 

pulmonary manifestations of malaria and the outcome of these patients.   

Methods: It was a Prospective hospital based observational study conducted at Department of 

Medicine, MGM medical college Hospital, Kamothe. 200 Patients admitted in our hospital with 

the diagnosis of malaria between January 2012 to August 2013 were enrolled in the study. 

Diagnosis of malaria – vivax, falciparum and falciparum and vivax coinfection was made by 

peripheral smear slide examination. Admitted patients were evaluated for pulmonary 

manifestations, on admission and during hospital stay based on clinical parameters and 

investigations. 

Results: Out of our study group of 200, 104 were P. vivax, 41 were P. falciparum,55 were mixed 

malaria (vivax and falciparum).Cough with expectoration was found in 76 patients .Dry cough was 

a presentation in 39 patients. 70 patients had signs of pulmonary oedema. Acute Respiratory 

Distress Syndrome (ARDS) [PAO2/FIO2 < 200] was seen in 9 patients. Acute lung injury (ALI) 

[PAO2/FIO2 between 200- 300] was seen in 27 patients. Of these 16 patients required ventilator 

support. 8 patients died in ICU, rest were discharged. 6 out of the total deaths were due to ARDS, 

and 2 were due to acute lung injury.  

Conclusion: The incidence of pulmonary manifestations might be higher than that reported in the 

literature. In our study the incidence of pulmonary manifestation was 57%. 
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Introduction:  
Malaria is an increasingly common public 

health problem in many parts of the world. 

According to the latest WHO estimates, there 

were about 219 million cases of malaria in 

2010 and an estimated 660 000 deaths
1
. India 

contributes 77% of the total malaria in 

Southeast Asia
2
.  In India, the epidemiology of 

malaria is complex because of geo-ecological 

diversity, multi ethnicity, and wide distribution 

of nine anopheline vectors transmitting three 

Plasmodial species: P. falciparum, P. vivax, 

and P. malariae. Classically, severe malaria is 

caused by Plasmodium falciparum; this disease 

is manifested by severe anemia, renal failure, 

acute respiratory failure, hypoglycemia, shock, 

and/or central nervous system involvement. 

Many patients with malaria have pulmonary 

manifestations as presentation and there is high 

proportion of these patients having pulmonary 

complications like Acute Respiratory Distress 

Syndrome (ARDS) and acute lung Injury 

(ALI). Mixed infections, i.e. – simultaneous 

infection with falciparum and vivax is seen 

more often in this endemic region which could 

complicate malaria treatment.  Malaria with 

respiratory manifestations and associated 

complications have been described very 

sparsely in our literature especially vivax 

causing pulmonary manifestations. This study 

intended to study the various pulmonary 

manifestations of malaria and the outcome of 

these patients.   

Material and method:  

It was a prospective observational study 

conducted at Department of Medicine, MGM 
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medical college Hospital, Kamothe

patients admitted in our hospital with the 

diagnosis of malaria were enrolled in the 

duration of January 2012 to August 

Inclusion criteria:  

All patients with diagnosis of malaria 

falciparum and falciparum and vivax 

coinfection by peripheral smear slide 

examination. 

Exclusion criteria: 
History of pulmonary diseases like bronchial 

asthma, pulmonary tuberculosis. 

Immunocompromised - HIV patients, patients 

surviving from any malignancies/anemia 

/neutropenia. 

All patients characteristic symptoms of cough, 

duration of fever, breathlessness were 

documented. Detailed  history of onset of 

symptoms was done.Patients were admitted in 

the ward / ICU according to their  clinical 

condition.Patients with diagnosis of malaria by 

peripheral smear examination were 

The parasite load was estimated and 

documented in all the patients positive for 

falciparum malaria. Clinical 

documented at the time of presentation to the 

hospital and entire duration of stay in the 

hospital. Use of tools like pulse oximetry and 

ecg monitors was done appropriately. Presence

of hypoxemia was documented .Patients were 

monitored daily with platelet report and 

presence malarial parasite if required. Arterial

blood gas analysis was done in patients

of admission and serially monitored if required

Patients were categorized as

PAO2/FIO2< 200, ALI if PAO2/FIO2 was 

200-300.Treatment was started with anti 

malarials. Standard treatment 

followed in all patients. Patients were intubated 

and mechanical ventilation was given based on 

clinical judgement of the doctor. Strict

protocols were followed in treating the patien

on mechanical ventilation. Recommendations 

of the anaesthetist and critical care expert were

taken at appropriate situations. Transfusion

blood products was done when 

Serial x rays and radio imaging was done in 

patients, and presence of pulmonary exudates 

was documented. Presence of any cardiac 

abnormality was ruled out before including the 

patient in the study. Strict protocols were 

followed in weaning off of the patient from 
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patients admitted in our hospital with the 

diagnosis of malaria were enrolled in the 

January 2012 to August 2013. 

All patients with diagnosis of malaria – vivax, 

falciparum and falciparum and vivax 

coinfection by peripheral smear slide 

History of pulmonary diseases like bronchial 

 

V patients, patients 

surviving from any malignancies/anemia 

symptoms of cough, 

duration of fever, breathlessness were 

documented. Detailed  history of onset of 

Patients were admitted in 

he ward / ICU according to their  clinical 

Patients with diagnosis of malaria by 

peripheral smear examination were enrolled. 

parasite load was estimated and 

documented in all the patients positive for 

 findings were 

documented at the time of presentation to the 

hospital and entire duration of stay in the 

tools like pulse oximetry and 

appropriately. Presence 

of hypoxemia was documented .Patients were 

with platelet report and 

required. Arterial 

blood gas analysis was done in patients at time 

erially monitored if required. 

were categorized as ARDS if 

PAO2/FIO2 was 

reatment was started with anti 

 regimen was 

Patients were intubated 

and mechanical ventilation was given based on 

the doctor. Strict 

protocols were followed in treating the patients 

ventilation. Recommendations 

of the anaesthetist and critical care expert were 

situations. Transfusion of 

blood products was done when indicated. 

o imaging was done in 

ulmonary exudates 

was documented. Presence of any cardiac 

abnormality was ruled out before including the 

protocols were 

followed in weaning off of the patient from 

ventilator support. Central venous pressure was 

monitored regularly for fluid management in 

patient with ARDS and ALI. Strategies of low 

central venous pressure and low tidal volume 

and high PEEP ventilation and other alveolar 

recruitment manoeuvres were used in 

mechanical ventilation of the 

antibiotics were used if needed. High

of medical care and ethics were strictly 

maintained throughout the treatment and 

course of the study. 

Results:  
Data consisted of 200 patients,

malaria. 154 were males and 46 were 

Most of the patients belonged to age group 

between 20- 30 years(Fig:1).

Fig:1 Age –sex wise distribution

         Fever with chills was the presenting 

complaint in all the patients.117/200 (58.5%) 

of patients had fever with chills for 1 day 

duration. Total of 115 / 200 (57.5%) patients 

had cough at the time of presentation. 

with expectoration was found in 76 

Dry cough was a presentation in 39 patients.

/ 200 patients had signs of pulm

Out of the total study group 

smear examination – 104/ 200 were P

41/ 200 were P. falciparum

mixed malaria (vivax and falciparum)

Vivax was most common cause of 

morbitity(Fig:2).Out of the total study group 

164/200 (82%) patients were admitted in the 

ward and 36/ 200(18%) patients had to be 

admitted in the intensive care unit. Presence of 

respiratory distress was the most common 

reason for ICU admission

thrombocytopenia. 

    E-ISSN: 2348-3229  

venous pressure was 

arly for fluid management in 

patient with ARDS and ALI. Strategies of low 

central venous pressure and low tidal volume 

PEEP ventilation and other alveolar 

recruitment manoeuvres were used in 

mechanical ventilation of the patient. Empirical 

needed. High standards 

of medical care and ethics were strictly 

the treatment and 

patients, diagnosed with 

154 were males and 46 were females. 

of the patients belonged to age group 

. 

 
sex wise distribution 

Fever with chills was the presenting 

complaint in all the patients.117/200 (58.5%) 

of patients had fever with chills for 1 day 

Total of 115 / 200 (57.5%) patients 

presentation. Cough 

with expectoration was found in 76 patients. 

presentation in 39 patients. 70 

/ 200 patients had signs of pulmonary oedema. 

Out of the total study group On peripheral 

104/ 200 were P. vivax, 

falciparum, 55/ 200 were 

mixed malaria (vivax and falciparum), and 

Vivax was most common cause of 

.Out of the total study group 

164/200 (82%) patients were admitted in the 

ward and 36/ 200(18%) patients had to be 

admitted in the intensive care unit. Presence of 

respiratory distress was the most common 

ICU admission followed by 
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Fig:2 
16/36  ICU admission patients required 

ventilator support. 20 /36 patients in

treated with antimalarials, inotropic 

transfusion of blood and blood products, 

antibiotics, oxygen supplementation as 

required. There were total 8 deaths

malaria. All the other malaria patients 192/200 

were discharged .All the deaths were 

admissions. No deaths occurred among ward 

admissions. ARDS (PAO2/FIO2 < 200 ) was 

seen in 9 patients.ALI ( PAO2/FIO2    200

300 ) was seen in 27 patients (Table:1)

malaria was the most common cause of 

 

Table:1 Distribution According to PAO2/FIO2 

and Diagnosis 

PAO2/FIO2 Vivax 
P. 

Falciparum

< 200 6 2 

200-300 11 9 

> 300 88 28 

Total 105 39 

 

 The mean duration of hospital stay for vivax 

malaria is 3 days.5 days and

falciparum and mixed infections. Patients

discharged if there was improvement in clinical 

condition and improvement in haematological 

profile. Parasitic index was assessed in all 

patients with P. falciparum infection

mixed). 59/99 (59.60%) had parasitic index 

less than 1%.Highest parasitic index was seen 

upto 20% in 2 cases. Increase in parasitic index 

increases the chances of respiratory distress. 

(The p- value < 0.005.with df =4.)There was 

also increase in duration of hospital stay with 

increase in parasitic index.  

20.50%

27.50%

Distribution According to Diagnosis

Vivax Falciparum Mixed

Journal of Medicine and Allied Health Sciences | 2014 | Vol 4 | Issue 3    

 

admission patients required 

patients in ICU were 

notropic support, 

transfusion of blood and blood products, IV 

antibiotics, oxygen supplementation as 

8 deaths due to 

aria. All the other malaria patients 192/200 

were discharged .All the deaths were ICU 

No deaths occurred among ward 

ARDS (PAO2/FIO2 < 200 ) was 

( PAO2/FIO2    200- 

(Table:1). P vivax 

malaria was the most common cause of ARDS. 

Distribution According to PAO2/FIO2 

Falciparum 
Mixed Total 

1 9 

7 27 

48 164 

56 200 

hospital stay for vivax 

days and 4 days for 

infections. Patients were 

discharged if there was improvement in clinical 

condition and improvement in haematological 

assessed in all 

falciparum infection (isolated + 

%) had parasitic index 

less than 1%.Highest parasitic index was seen 

Increase in parasitic index 

increases the chances of respiratory distress. 

f =4.)There was 

also increase in duration of hospital stay with 

Arterial blood gas analysis was done in all the 

patients.PAO2 and FiO2 was 

FIO2 was less than 200 in 9 patients (4.5%), 

presence of ARDS.PAO2/ FIO2 was less than 

300 in 27 patients (13.5%) i.e.

Other patient had normal PAO

vivax malaria was cause of ARDS in 6 

P. falciparum in 2 cases and 1 case was due to 

mixed infection. The presence of respiratory

distress at the time of admission was associated 

with increased duration of hospital stay and 

duration of ICU stay. 9/36 patients admitted in

ICU were ARDS. And 27/ 36 were acute lung 

injury. Duration of stay was varied for ARDS 

and ALI. Total number of p

mechanical ventilation= 16. 

with ARDS were put on mechanical 

ventilation. And 7/ 27 patients with acute lung 

injury (ALI) were put on mechanical 

ventilation. Patients requiring short duration of 

mechanical ventilation had favourable outcome 

and those requiring prolonged 

hrs had poor outcome(Fig:3;4)

6/8 deaths were due to ARDS and 2 / 8 deaths 

were due to ALI. The patients with acute lung 

injury progressed to ARDS after initiatio

therapy. 4/ 8 deaths were due to

malaria. 3/8 deaths were caused by

falciparum, and one death occurred due to 

mixed infection. The total number of patients 

requiring Inotropic Support is 11. The average 

duration of Inotropic support is 3 d

number of patients requiring Inotropic support 

survived is 3 (27.27%). 

 

Fig:3 
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was estimated. PAO2/ 

was less than 200 in 9 patients (4.5%), i.e. 

PAO2/ FIO2 was less than 

i.e. presence of ALI. 

Other patient had normal PAO2/ FIO2 levels. P. 

vivax malaria was cause of ARDS in 6 cases, 

in 2 cases and 1 case was due to 

The presence of respiratory 

distress at the time of admission was associated 

with increased duration of hospital stay and 

stay. 9/36 patients admitted in 

were ARDS. And 27/ 36 were acute lung 

of stay was varied for ARDS 

Total number of patients requiring 

16. All the patients 

with ARDS were put on mechanical 

7/ 27 patients with acute lung 

(ALI) were put on mechanical 

requiring short duration of 

ventilation had favourable outcome 

and those requiring prolonged ventilation > 60 

(Fig:3;4). 

6/8 deaths were due to ARDS and 2 / 8 deaths 

were due to ALI. The patients with acute lung 

injury progressed to ARDS after initiation of 

4/ 8 deaths were due to P. vivax 

malaria. 3/8 deaths were caused by P. 

falciparum, and one death occurred due to 

mixed infection. The total number of patients 

requiring Inotropic Support is 11. The average 

duration of Inotropic support is 3 days. The 

number of patients requiring Inotropic support 
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60 Hrs

Distribution of Outcome According to 

Duration of Ventilation in Patients with 
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Fig:4 

 

Discussion: 

 Malaria is a complex and deadly disease that 

puts millions people at risk across the world. 

Every year there are between 300 to 500 

million cases of malaria and at least one 

million deaths world-wide .In addition to its 

health toll, malaria places a heavy economic 

burden on many endemic countries, 

contributing to the cycle of poverty and 

limiting economic development. Today, 

malaria can be prevented, diagnosed and 

treated with a combination of available tools 

put poses a significant public health problem. 

In this study 200 consecutive patents admitted 

with a diagnosis of malaria were studied with 

importance to associated pulmonary 

manifestations. The pathogenesis of the 

pulmonary manifestations is not well 

understood and multiple hypothesis and 

etiopathogenesis have been described. But even 

today the exact etiology, incidence, 

pathogenesis , management and outcome is still 

a mystery. Although Malaria-associated acute 

respiratory distress syndrome (MA-ARDS) is 

an increasingly reported, often lethal, and 

incompletely understood complication of 

malaria. There is a need to solve this problem 

in a more scientific method. 

In this study most patients were young adults 

48% (96/ 200) belonging to age group between 

20 – 40 years. Male predominance was seen in 

our study 77% (154/200 ) were males. In 

another study by Rajput et al, in a hundred 

slide positive cases, mean age of the cases in 

the study was 29.3 years , with male 

predominance
3
.Malaria and poverty are 

intimately connected. As Nobel Laureate in 

Medicine T.H. Weller (1958: 497) noted, “It 

has long been recognized that a malarious 

community is an impoverished 

community.”
4
As observed in this study and 

other studies, malaria affects young adults 

significantly causing economic burden and 

poverty. 

        The incidence of mixed malaria was 27 % 

as compared to 11 % in Rajput et al, Rohatak 

study
3
 and 20 % in Charulata s limaye, 

Mumbai study
5
. Parasitic index was assessed in 

all patients with P. falciparum infection 

(isolated + mixed) 59/99 ( 59.60%) had 

parasitic index less than 1%.Highest parasitic 

index was seen upto 20% in 2 cases. Increase 

in parasitic index increased the chances of 

respiratory distress. (The p- value < 0.005.with 

df =4.)This correlation between parasitic index 

and respiratory distress was also noticed in 

other studies. Clinically, History of fever with 

chills was present in all the patients at some 

point in the course of morbidity. In the study 

conducted at Chennai 96 %( 43/ 46) patients  

had fever.
4
 

In our study the incidence of pulmonary 

manifestation was higher than the other studies, 

it was present in 115/200 (57%) cases. Nayak 

KC et al ; A study on pulmonary 

manifestations in patients with malaria from 

northwestern India (Bikaner) Pulmonary 

involvement was observed in 30% (60/200) 

patients
6
. Pulmonary manifestations in malaria 

By Dr.Rajput R et al, 26% ( 26/ 100) patients 

had presented with respiratory manifestations
7
. 

164/200 (82%) patients were admitted in the 

ward and 36/ 200(18%) patients had to be 

admitted in the intensive care unit. Presence of 

respiratory distress was the most common 

reason for ICU admission. 

Other causes for ICU admission were 

thrombocytopenia and presence of hypotension 

and altered sensorium. The mean duration of 

hospital stay for vivax malaria is 3 days ,5 days 

for falciparum and 4 days for mixed infections. 

In our study 4.5% patients presented with 

ARDS and 13.5 % with ALI . In a study of 

pulmonary complications in falciparum malaria 

by  Dr. Sahoo A. K., Dr. Das K in a tertiary 

care centre in costal Andhra Pradesh, ARDS 

was present in 8/95 (8.42%) no. of cases
8
 and 

4/100 (4%) in a study conducted at Rohtak by 

Dr.Rajput R et al . P vivax malaria was cause 

0

2

4

6

8

0-24 Hours 24-48 Hours48-60 Hours More than 

60 Hrs

Distribution of Outcome According to 

Duration of Ventilation in Patients with 
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Alive
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of ARDS in 6 cases, falciparum in 2 cases and 

1 case was due to mixed infection
7
. 

  Outcome of 200 patients admitted, 192 were 

discharged and 8 (4%) deaths occurred. 

4/8(50%) deaths were due to P. vivax , 

3/8(37%) due to P. falciparum and 1/8 (13%) 

due to mixed infection. In a similar study by 

Milind Y Nadkar et al in Mumbai, mortality 

observed in severe vivax malaria was 9.01% 

(44/488), as compared to falciparum malaria 

where it was 16.14% (80/223)
9
. Charulata S et 

al study Mortality was significantly lower 

(p=0.03) in vivax malaria (6 cases: 1.77%) than 

in falciparum (20 cases: 9.71%) and mixed 

malaria (14 cases: 10.29%)
5
. ARDS was the 

most common life threatening complication of 

vivax malaria. All 6 deaths were due to ARDS 

 

Conclusion: The pulmonary manifestation is 

broad spectrum from simple cough to acute 

lung injury (ALI), acute respiratory distress 

syndrome (ARDS) causing death. The 

incidence of pulmonary manifestations might 

be higher than that reported in the literature. 

Patients presenting with fever and respiratory 

complaints should always undergo peripheral 

smear examination for malaria and prompt 

antimalarial therapy should be started. 
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