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ABSTRACT 

 

Atypical pneumonia which contributes to an important proportion of community acquired pneumonia 

and Legionella pneumophila is a noteworthy pathogen worldwide. Legionnaires’ disease, the severe 

form of pneumonia is predominantly caused by Legionella pneumophila serogroup 1.  This study was 

conducted to determine the presence of Legionella pneumophila as a pathogen and the associated risk 

factors among the patients admitted with atypical pneumonia to a tertiary care hospital in Sri Lanka. 

Seventy-five adult patients diagnosed with atypical pneumonia attending professorial medical unit of 

Colombo South Teaching Hospital, Sri Lanka were enrolled. Risk factors related to the disease was 

assessed by an interviewer administered questionnaire. Expectorated sputum was processed on 

supplemented buffered charcoal yeast extract medium and urine specimens were tested for Legionella 

pneumophila serogroup 1 antigen. Fifty-six percent of the patients were males and 91% were residing 

in urban areas. Smoking was admitted by 32% and that of alcohol consumption was in 25%. 

Composting and potting, distant travelling and frequent use of air conditioning was reported in 28%, 

37% and 4% respectively. Majority of participants were not exposed to cooling towers, humidifiers or 

plumbing and not visited high risk areas.  Among the study group, 21% had diabetes, 24% had 

ischaemic heart disease and 36% had chronic lung diseases. None of the sputum samples grew 

Legionella pneumophila, and all urine samples were negative for the antigen of Legionella 

pneumophila serogroup 1. It is concluded that, in this population of community acquired atypical 

pneumonia, Legionella pneumophila was not identified as a causative agent.  
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1 INTRODUCTION 

Atypical pneumonia accounts for about 

30%-40% of cases of community acquired 

pneumonia (CAP) (Journal of the 

Association of Physicians of India 2013). 

Mycoplasma pneumoniae, Legionella 

pneumophila, Chlamydophila 

pneumoniae, Chlamydophila psittaci, 

Coxiella burnetii and viruses are 

recognised as common responsible 

pathogens. These organisms can cause 

infections alone or in combination with 

typical pathogens causing CAP (Esposito 

et al. 2002). 

Legionella pneumophila has been 

increasingly recognized throughout the 

world as an important cause of sporadic 

and epidemic community-acquired 

pneumonia (Carratalà & Garcia-Vidal 

2010).  The severity of the disease varies 

from Pontiac fever, which is a mild febrile 

illness to Legionnaires’ disease, a 

potentially fatal form of pneumonia which 

is mainly caused by Legionella 

pneumophila serogroup 1. This is the 

pathogen most frequently associated with 

early treatment failure caused by 

inappropriate empirical therapy for 

pneumonia (Roson et al. 2004). Moreover, 

it is known that clinical manifestations 

alone are unreliable in diagnosing 

Legionnaires' disease (Carratalà & Garcia-

Vidal 2010). 

The infection has been reported in all age 

groups and in both healthy and 

immunosuppressed hosts (Sopena et al. 

2005). Transmission of the infection 

occurs when droplets or aerosols 

containing legionella bacteria are inhaled 

and deposited in the lungs on exposure to 

contaminated environmental source. 

Patients with legionella pneumonia are 

generally found in clusters and the 

infection does not transmit from person-to-

person; however, can be related to 

exposure to the same source of infection. 

Severe legionella infections have been 

reported to occur as sporadic cases among 

previously healthy people, including 

young people without underlying disease 

or other known risk factors (Falguera et al. 

2001). The mortality rate depends on the 

severity of the infection, mode of 

acquisition, late diagnosis and treatment 

and the presence of other risk factors 

(Fernandez et al. 2002, Edelstein & Roy 

2015).  

 

Legionellae are ubiquitous in the 

environment and the major natural 

reservoir is water at temperatures ranging 

from 5° C to more than 50°C (Fields, 

Benson & Besser 2002). Rainfall is 

identified as a significant risk factor for 

sporadic infections (Garcia-Vidal et al. 

2013). The bacteria are found in many 

different natural and artificial aquatic 

environments such as cooling towers, 

water systems in hotels, homes, ships and 

factories, respiratory therapy equipment, 

fountains, misting devices, and spa pools. 

Certain behavioral conditions such as 

smoking, alcoholism and recreational 

activities too are proven to favour the 

acquisition of the disease (Fields, Benson 

& Besser 2002, Nguyen et al. 2006, Straus 

et al. 1996, Edelstein & Roy, 2015). 

Being a fastidious organism, Legionella 

does not grow on ordinary media used in 

routine diagnostic procedures and, on the 

contrary, requires special media for 

growth. Therefore, diagnostic laboratory 
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tests for legionella including culture in 

special media, urinary antigen test and 

molecular methods should be applied to all 

patients with atypical pneumonia for 

definitive diagnosis. 

As a country with a considerably high rain 

fall, Sri Lanka can be considered as a high-

risk area; however, there is a paucity of 

data on the prevalence of the legionella 

infection in relation to atypical pneumonia. 

In view of its notifiable presence found all 

over the world, as well as the high 

morbidity and mortality with suboptimal 

treatment (Roson et al. 2004), efforts to 

identify the pathogen and proper 

management of legionella pneumonia 

should remain a focus of major interest in 

Sri Lanka. The intention of this study was 

to determine the proportion of Legionella 

pneumophila and the associated risk 

factors among the patients admitted with 

atypical pneumonia to a tertiary care 

hospital in Sri Lanka. 

2 MATERIALS AND METHODS 

2.1 Patients and Study Setting 

The study included 75 adult patients who 

were admitted to the professorial medical 

unit of Colombo South Teaching Hospital, 

Sri Lanka from January to October 2016. 

The patients were selected according to the 

clinical decisions made by the attending 

physicians. Previously healthy male and 

female patients who had signs, symptoms, 

and chest radiograph findings consistent 

with atypical pneumonia were considered 

eligible for inclusion. The exclusion 

criteria were typical pneumonia identified 

by isolation of the causative organisms, 

health care associated infections, 

immunosuppressed status (neutropenia, 

patient with splenectomy, use of systemic 

steroids, use of myelosuppressive drugs, 

solid organ transplantation or positive 

blood test for HIV) and use of antibiotics 

within 48 hours before admission. 

Expectorated sputum and a urine sample 

each were collected from the patients 

within 24 hours of admission and the 

specimens were dispatched to the 

laboratory within 4 hours of collection.  

Processing of the specimens was carried 

out at Microbiology laboratory of the 

Department of Microbiology, Faculty of 

Medical Sciences, University of Sri 

Jayewardenepura, Sri Lanka. 

2.2 Questionnaire 

An interviewer administered questionnaire 

was forwarded to participating patients to 

gather demographic data and to assess the 

risk factors related to legionella infection. 

Risk factors related to behavior, exposure, 

visiting crowded areas and underline 

comorbities were assessed. 

2.3 Sputum Analysis 

Good quality sputum specimens were 

selected according to Murray and 

Washington criteria and were processed on 

supplemented buffered charcoal yeast 

extract (BCYE) medium, the selective 

medium for Legionella. Plates were 

examined on the following day and they 

were incubated for up to 7 days observing 

daily for growth. Characteristic small, gray 

to white iridescent colonies which are 

catalase positive and oxidase negative and 

showing Gram negative, pleomorphic 

filamentous bacilli on Gram staining were 
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the morphological identification features 

of the expected growth. Colonies of 

Legionella pneumophila serogroup 1 were 

to be further diagnosed by co-agglutination 

with Legionella pneumophila serogroup 1 

specific antisera (DRO 200 M) and other 

Legionella species were to be diagnosed by 

co-agglutination with Legionella specific 

antisera (DRO 220 M). All the media and 

reagents were quality controlled by a 

known strain of Legionella spp. 

2.4 Urine Analysis 

Urine specimens collected were tested for 

the presence of the Legionella 

pneumophila serogroup 1 antigen using a 

commercially available antigen detection 

kit (XPECT legionella R24680). Positive 

and negative controls were performed 

according to the manufacturer’s 

instructions. 

2.4 Data Analysis 

Proportion of relevant information of the 

questionnaire was analyzed. 

3 RESULTS & DISCUSSION  

RESULTS 

3.1 Patient Characteristics 

In the study group, 56% (n=43) were males 

and mean age was 53 years (range 18-88 

years).  Sixty-four percent (n=48) of 

patients were not occupied. Permanent 

residence of 97% (n=73) was Western 

Province; 91% (n=68) being residing in 

urban areas. 

Table 1: Level of education in study participants 

 

 

 

 

 

 

 

 

 

 

 

 

Seven percent (n=5) of study subjects had 

never been to school while studying up to 

Grade 5, attending up to Grade 6-11, 

getting through GCE (Ordinary Level) and 

getting through GCE (Advanced Level) 

had been reported in 21% (n=16), 25% 

(n=19), 32% (n=24) and 12%(n=9) 

respectively.  Only two of them were 

graduates (3%). 

 

 

Level of Education N (%) 

Graduated 2 3% 

GCE A/L Passed 9 12% 

GCE O/L Passed 24 32% 

Grade 6-11 19 25% 

Grade 1-5 16 21% 

Never been to school 5 7% 
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3.2 Assessing Risk Factors 

Table 2: Activities engaged by study participants 

  Activities engaged 

  

Smoking Alcohol 
Spa 

pools 

Thermal 

pools 

Composting 

& potting 

Distant 

travelling 

A/C 

related 

activiti

es 

 

Yes 24 19 0 0 21 28 3  

No 51 56 75 75 54 47 72  

Yes % 32% 25% 0% 0% 28% 37% 4%  

No % 68% 75% 100% 100% 72% 63% 96%  

 

In the study group, 32% were smokers 

while 25% consumed alcohol. None of the 

participants used spa pools or thermal 

pools. However, composting and potting, 

distant travelling and frequent use of air 

conditioning was admitted by 28%, 37% 

and 4% respectively.   

Table 3: Frequency of exposure to risk factors by study participants 

  Frequency of risk factor exposure 

  
A/C 

Cooling 

towers 
Humidifiers Plumbing 

  

Never 20 53 65 60 

Rarely 25 8 8 9 

Occasionally 15 6 0 5 

Frequently 15 8 2 1 

Never % 27% 71% 87% 80% 

     

Rarely % 33% 11% 11% 12% 

Occasionally % 20% 8% 0% 7% 

Frequently % 20% 11% 3% 1% 

 

Out of the study participants, 27%, 71%, 

87% and 80% had never been exposed to 

air conditioning, cooling towers, 

humidifiers and plumbing respectively.  
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Table 4: Visited areas considered as risky by study participants 

 

Visited areas 

Indust

rial 

sites 

Shopping 

complexes 

Air 

trav

el 

Restaur

ants 
Clubs 

Leisur

e 

centre

s 

Spor

ts 

club

s 

Salon

s 

Cine

ma 

halls 

Yes 11 29 4 13 1 1 2 0 3 

No 64 46 71 62 74 74 73 75 72 

Yes % 15% 39% 5% 17% 1% 1% 3% 0% 4% 

No % 85% 61% 95% 83% 99% 99% 97% 100% 96% 

 

Majority of study subjects had not visited 

areas considered to be of high risk to 

acquire legionella disease whereas 39% of 

them visited shopping complexes.  

Table 5: Comorbidities declared by study participants 

 

Comorbidities 

Diabetes IHD 

Chronic 

lung 

disease 

Chronic 

renal 

failure 

Haematological 

malignancy 
Cancer 

Iron 

overload 

Recent 

surgery 

Organ 

transplnt 

Yes 16 18 27 2 0 1 1 5 0 

No 58 57 48 73 75 74 74 70 75 

Yes 

% 21% 24% 36% 3% 0% 1% 1% 7% 0% 

No 

% 77% 76% 64% 97% 100% 99% 99% 93% 100% 

 

Most of the patients denied having 

comorbidities; however, frequent findings 

were diabetes among 21%, ischaemic heart 

disease in 24% and chronic lung disease in 

36% of them. 
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Table 6: Previous exposure to risk factors while admission to hospital  

 

Comorbidities 

Diabetes IHD 

Chronic 

lung 

disease 

Chronic 

renal 

failure 

Haematological 

malignancy 
Cancer 

Iron 

overload 

Recent 

surgery 

Organ 

transplant 

Yes 16 18 27 2 0 1 1 5 0 

No 58 57 48 73 75 74 74 70 75 

Yes % 21% 24% 36% 3% 0% 1% 1% 7% 0% 

No % 77% 76% 64% 97% 100% 99% 99% 93% 100% 

Eight percent of the study population was 

ventilated earlier, while 60% had 

undergone nebulisation and 16% had 

history of treatment with respiratory 

devises. 

3.2 Microbiological Investigations 

Out of 75 good quality sputum samples 

processed on supplemented buffered 

charcoal yeast extract (BCYE) medium, 

none grew Legionella species irrespective 

of incubation of up to 7 days.  

The urine specimens of all 75 patients gave 

negative results with the urinary antigen 

detection kit.  

Although all the patients with atypical 

pneumonia admitted to the study setting 

during the study period from January to 

October 2016 were included (75), none of 

them were positive for legionella 

infections, hence zero prevalence in the 

study group was noticed. 

 

 

DISCUSSION 

This study was conducted to provide an 

insight to the presence of legionella 

pneumonia among patients with 

community acquired atypical pneumonia 

(CAAP) admitted to a tertiary care 

hospital; however, the infection was not 

detected among the study group. 

Clinical diagnosis of atypical pneumonia is 

difficult despite it being contributing to 

nearly half of CAP (Marrie et al. 1996). 

Empirical therapy covering both typical 

and atypical pathogens for all hospitalized 

patients with CAP was recommended by 

Arnold FW et al.in 2007 (Arnold et al. 

2007). One research in Korea detected 

atypical pathogens in 18.5% of patients 

requiring admission to hospital with CAP 

(Lee et al. 2002).  

Studies conducted on CAP globally 

reported different frequencies of legionella 

infection which could be attributed to the 

different study population and the 

techniques used to diagnose the condition. 
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Although Legionnaires’ disease 

contributes only to 1% to 5% of CAP, it 

still occurs both in sporadic and epidemic 

forms, sometimes involving a large 

number of victims (Castilla et al. 2008). In 

the UK, the infection accounts for about 

3% of cases of CAPs each year with a case 

fatality rate of 10-15% exceeding 30% in 

certain risk groups (Lim et al. 2001). In 

United States, the proportion due to 

Legionnaires’ disease has been reported 

ranging from 2 to 15% being the most 

important water-related pulmonary 

pathogens in the country (Butler & 

Breiman 1998, Edelstein & Roy 2015). 

Another prospective study conducted for 

15 years revealed the infection in 5.4% of 

all cases of CAP (Viasus et al. 2013). A 

worldwide survey in 21 countries 

concluded a range of 3-9% of leigionella 

infection among 20-28% of atypical 

pneumonia cases (Arnold et al. 2007); 

further in Egypt 6% was demonstrated 

(Zaki & Goda  2009). 

In Asia, community acquired pneumonia 

due to legionella infection is 

comparatively low.  Accordingly, a 

Korean study did not reveal a single case 

(Lee et al. 2002). The same was found in 

Pakistan with no legionella infected cases 

reported out of 29% atypical pathogens 

which led to suggestion of modifying local 

guidelines to include anti-microbial 

coverage to consider atypical pathogens 

with less concern for legionella (Zubairi et 

al. 2012). 

First isolation of Legionella pneumophila 

in Sri Lanka was from environmental 

water samples and revealed positive from 

57.4% of selected hotels and 38.4% of 

selected cooling towers (Wahala & 

Wickramasinghe 2000).   Further, a study 

enrolling 80 patients with CAP in a tertiary 

care hospital in the country did not reveal 

any case of legionella (Dissanayake et al. 

2016). Similarly, the current study did not 

find a single case of legionella infection in 

the study group. 

A characteristic epidemiological pattern in 

patients strongly relating to contact with 

compost (52%) and less frequently to 

travel (6·5%) was found from a 10-year 

survey in New Zealand (Graham et al. 

2011). Although the current study did not 

diagnose legionella infected patients, 28% 

of the study group had been exposed to 

composting and potting, while 37% 

revealed distant travelling. Fields BS in 

2002 reported that the organism is found at 

high concentration as 102 to 108 colony 

forming units /L in air conditioning 

cooling towers (Fields, Benson & Besser 

2008). A large outbreak that occurred in 

France confirmed a strong association of 

cooling towers, smoking and staying 

outdoors (Nguyen et al. 2006) while 

another series detecting sporadic cases 

over 15 years discovered that 7.4% 

patients were travel-associated (Viasus et 

al. 2013). Despite confirming the 

relationship of the disease with cooling 

towers, water faucets and other activities 

associated with water in several 

publications (Straus et al. 1996) the current 

results deny those, reporting only 11% and 

1% frequent association with cooling 

towers and plumbing respectively. 

Several reports highlighted risk factors for 

community-acquired and travel-associated 

legionellosis as smoking, heavy alcohol 

consumption, immuno-suppression, and 

chronic respiratory or renal diseases 
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(Straus et al. 1996, El-Ebiary et al. 1997).    

Viasus et al. in 2013 concluded that at least 

a single comorbid factor was present in 

55.6% patients with legionella infection, 

including chronic heart disease, diabetes 

mellitus, and chronic pulmonary disease, 

while the majority (72.8 %) being smokers 

(Viasus et al. 2013). Of note, smokers were 

more likely to develop pneumonia due to 

Legionella spp. (Straus et al. 1996).  

Among the patients in our research, 

however, a relative low rate of smoking 

(32%) was noted. This would have 

contributed to the absence of the pathogen 

in the population of the current study. 

Given the fact that culture is the best 

method, it is remarkable that Bartlett and 

Mundy reporting even sophisticated 

laboratories missing organism detection in 

32% instances despite using pure cultures 

(Bartlett & Mundy 1995). Murdoch DR 

described that legionella infection is under 

recognized and combination of urinary 

antigen tests, sputum culture, and PCR 

testing of lower respiratory tract samples 

favours the diagnosis (Murdoch 2003). An 

Indian study revealed 17.69% antigenuria, 

27.43% seropositivity and no culture 

positivity (Javed et al. 2010). A recent Sri 

Lankan research too did not yield 

legionella from culture or urinary antigen 

(Dissanayake et al. 2016). Similarly, the 

current study did not find positive results 

in spite of combining culture with urinary 

antigen detection. 

It is noteworthy that clinical features do 

not constantly distinguish legionella 

pneumonia from that caused by other 

bacteria (Edelstein & Roy 2015). Of the 

available investigations, sensitivity and 

specificity for culture, urinary antigen 

detection, immunofluorescent microscopy 

and molecular amplification methods are 

20%-95% and 100%, 60%-95% and 

>99%, 20%-50% and 99% and 70%-95% 

and 90%-95% respectively. Center for 

Disease Control and Prevention 

recommends obtaining both sputum for 

culture and urine for the urinary antigen 

test concurrently (Center for Disease 

Control and Prevention). A prospective 

study involving 3934 cases concluded that 

sensitivity of urinary antigen detection is 

superior to culture or serologic testing 

(Viasus et al. 2013). 

Nevertheless, regardless of testing both the 

culture and the urinary antigen detection, 

the current study did not detect Legionella 

pneumophila serogroups from the enrolled 

patients presented with CAAP. 

Accordingly, the importance of associated 

risk factors in this population could not be 

evaluated.  The exact low prevalence of 

this population needs to be elucidated; 

however, we suggest that selecting patients 

from a single center during a limited time 

period would have contributed for the 

outcome. 

4 CONCLUSIONS 

Among the patients with CAAP, 

Legionella pneumophila serogroups were 

not identified in the selected study 

population, hence the proportion of the 

infection in Sri Lanka may be very low. 

However extensive studies involving 

many centers should be conducted to 

confirm the exact situation. 
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