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ABSTRACT

Challenges for Legionella pneumophila detection in 
Indonesia

Rivia Gina Rahmawaty1, Mochamad Helmi Aziz1,2*, Chairinda Dachwan1, 

Erie Yuwita Sari1, Ibnu Agus Ariyanto2,3, Mardiastuti Wahid1

Legionella pneumophila (L. pneumophila) is widely known to cause respiratory illness outbreaks and remains underdiagnosed, 
including in Indonesia. Several diagnostic methods are available, yet none have been implemented as a routine diagnostic 
panel in most clinical microbiology laboratories in Indonesia. The urine antigen test is the cheapest and easy to perform. 
However, it only detects serogroup 1 of L. pneumophila, creating a blind spot for non-serogroup 1. Culture is the gold standard, 
but its sensitivity and turnaround time makes culture less feasible in a clinical setting. The direct fluorescent antibody is rapid, 
nonetheless, expertise and experience are needed to increase the sensitivity. Molecular methods, while very sensitive, cannot 
rule out contamination since the bacteria are mostly found in water. In order to validate which best method to be performed 
in Indonesia, a nationwide surveillance and validation study should be performed.
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INTRODUCTION
In early September 2022, a cluster of severe 
pneumonia case was reported in San 
Miguel de Tucumán city, Argentina.1 Four-
deaths, three among healthcare workers, 
have been reported, and Legionella spp. 
was isolated from four clinical specimens 
from deceased patients.1 Legionella spp., 
especially Legionella pneumophila (L. 
pneumophila) serogroup 1 is widely known 
to cause outbreaks of respiratory illness 
and yet remain underdiagnosed.2-6 In 
Indonesia, there are only three Legionella 
spp. reports that have been documented in 
several areas such as Bali, Tangerang, and 
Jakarta.7,8 The low number of reports are 
believed to be due to the lack of capacity 
to diagnose or identify Legionella spp., 
including L. pneumophila serogrouping 
characterization from clinical specimens.

Legionella spp. is consists of 66 species 
and more than 70 serotypes which are 
fastidious, aerobic, Gram-negative bacteria 
stained poorly by routine staining, such 
as Gram stain.2,9 To cultivate Legionella 
spp. a complex and not routinely available 
media namely buffered charcoal yeast 
extract agar (BCYE) is needed with special 
supplementation.2 In addition, antigen 

and antibody-based detection for L. 
pneumophila have variable sensitivity while 
molecular assay has issues related to water 
contamination.2 Thus, this short review 
is aimed to elucidate current available 
diagnosis methods for Legionella spp., 
especially L. pneumophila and describe 
the challenges that needs to overcome in 
order to implement the best methods for 
diagnosing L. pneumophila infection from 
clinical specimen in Indonesia.

LEGIONELLA URINE ANTIGEN 
TEST
Commercially available urine antigen tests 
in many form (immunochromatographic, 
enzyme-linked immunosorbent assay 
(ELISA), and radio immunoassay) for L. 
pneumophila are available and reported 
to have high sensitivity and specificity. 
The urine antigen test was designed only 
to target serogroup-1, which mostly 
responsible causing 50-80% Legionnaire’s  
disease.6 However, one systematic review 
stated that the pooled sensitivity for the 
urine antigen test in all methods was 74% 
with 99.1% specificity, despite only two 
studies that do not use serogroup-1 as the 
main population target.10 Unfortunately, 

the data regarding the performance of 
urine antigen test for Legionella infection 
in Indonesia is still limited.

In 2021, study group from Japan 
created novel Legionella urinary antigen 
test kit that has agreement 96.8% with 
the two pre-existing kits.11 However, 
when compared to culture and nucleic 
acid detection, the sensitivity of the new 
kit was only 79% despite it has enhanced 
capabilities to detect other serogroup than 
serogroup-1.11 The main reason to use the 
urinary antigen test is because of its ease of 
performance, rapid, and cheap  compare 
to other methods.10 However, clinicians, 
especially clinical microbiologist should 
be mindful that no serogroup data of 
Legionella spp. circulating in Indonesia is 
available but also only 80% patient will 
secrete Legionella antigen in their urine.12 
These consideration should be addressed 
before implement Legionella urine antigen 
test in Indonesia clinical settings.

LEGIONELLA CULTURE
Culture from clinical specimens such as 
lower respiratory tract specimen, blood, 
pleural fluid, pericardial fluid, and other 
sites remains as the gold standard to 
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It is known that DFA has a wide 
range of sensitivity ranging from 9.5-
100% compared to other methods.26-29 
Expertise is the major cause of this wide 
range of sensitivity since a trained and 
experienced microscopist plays the major 
role when DFA is used as diagnostic 
method. Furthermore, the availability 
of microscopic fluorescence assay has 
become a consideration since not all 
clinical microbiology laboratories are 
equipped with this microscope. 

LEGIONELLA MOLECULAR 
DETECTION
Polymerase chain reaction (PCR) and 
in-situ hybridization (ISH), and loop-
mediated isothermal amplification 
(LAMP) are several molecular approaches 
that have been evaluated for Legionella 
spp. detection in clinical specimens.15,29-32 
Despite one study mentioned that the 
ISH method is more sensitive in detecting 
L. pneumophila compared to PCR, PCR 
gained much more attention than ISH.29 
The reason PCR is more favorable than 
ISH is because PCR has a more rapid 
turnaround time (2-3 hours) compared 
to ISH (> 24 hours).29 Furthermore, the 
LAMP method is mostly validated using 
environmental specimens, thus more 
evidences are needed to use LAMP for 
clinical specimens.30

When compared to culture and urine 
antigen test, PCR has a sensitivity of 
92%, while culture and urine antigen 
test has a sensitivity of 50% and 96%, 
respectively in detecting serogroup-1 L. 
pneumophila.15 However, one systematic 
review comparing PCR and urine antigen 
test showed that when using respiratory 
samples, PCR has an advantage in terms 
of sensitivity and increases diagnostic 
yield from 18% to 30%.33 This increased 
sensitivity is due to the use of PCR that 
targeting the mip gene can also detect 
other serogroup of L. pneumophila.28,34

PCR could not discriminate between 
viable and non-viable Legionella spp. and 
a method has been developed to overcome 
the limitation.35 DNA intercalating agents 
such as ethidium monoazide (EMA) 
or propidium monoazide (PMA) could 
infiltrate damaged membranes and bind 
with DNA, this interaction is used to 

identify viable and non-viable Legionella 
and Legionella pneumophila.36 EMA 
combined with qPCR has been investigated 
compared with Bacterial Viability 
kit (BacLight-EM) showed accurate 
quantification of viable legionellae cells.37

Cost and equipment are the major 
problem, especially in a middle-income 
country such as Indonesia. However, 
because of the pandemic, most clinical 
microbiology laboratories have been 
equipped with PCR, and the cost of reagents 
used to perform PCR has decreased. Apart 
from that, we have to take into account 
that Legionella spp. are primarily found 
in water. Thus, contamination can lead to 
a false positive result when using PCR to 
detect Legionella spp. 

CONCLUSION
Legionella infection and detection remains 
a challenge not only in Indonesia but also 
worldwide. To date, culture remains the 
gold standard for diagnosis, despite the 
problem with turnaround time and the 
need for an experienced microbiologist. 
However, we cannot disregard emerging 
methods with fast turnaround time with 
specific advantages and limitations. 
In conclusion, to implement the best 
and suitable methods in Indonesia, a 
nationwide research, education, and 
surveillance are urgently needed to deduct 
evidence-based recommendation on 
which methods that can be implemented 
to diagnose Legionella infection in clinical 
setting.
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diagnose Legionnaires’ disease.10,13,14 
The major advantages of Legionella 
culture is that this approach can detect 
all of the Legionella spp. and Legionella 
serogroups.14,15 Buffered charcoal yeast 
extract medium supplemented with 0.1% 
α-ketoglutaric acid (BCYEα) and its 
modification with addition of selective 
antibiotics (BMPA / PAV) have been used 
to isolate Legionella spp. from clinical and 
environmental specimens.13,15,16 One non-
selective media (BCYEα) and two selective 
media (BMPA and PAV) should be used 
in order to obtain optimal recovery of 
Legionella spp. from clinical specimens.13 
However, the first barrier of this approach 
is that these media is not routinely available 
in clinical microbiology laboratory in 
Indonesia.

A systematic review pointing out that 
Legionella spp. culture has sensitivity 
approximately 60% (ranging from 
10-80%).17-19 The lower sensitivity is 
thought to be the nature of the bacteria 
which considered as fastidious bacteria 
and additional acid pretreatment or 
immunomagnetic separation is required 
in order to enhanced recovery.20-22 
Despite it can enhance recovery, the acid 
pretreatment can prolong Legionella 
recovery up to 2 weeks which is not 
beneficial for patient management.14,21 In 
addition, suitable specimens for Legionella 
culture are hardly obtained since most of 
the patients only produce non-purulent 
sputum with less white blood cells 
that usually rejected by microbiology 
laboratory and sometimes even the patient 
produced no sputum.19,23 

LEGIONELLA DIRECT 
FLUORESCENCE ANTIBODY (DFA)
In 1990 direct fluorescence antibody 
(DFA) reached its peak of popularity due 
to rapid diagnostic procedure compared to 
cultures and its ability to detect Legionella 
spp. from direct clinical specimen.24,25 
However, during these times it is also 
known that DFA cannot rule out Legionella 
spp. infection, since low predictive values 
is observed.24 These low predictive value 
is contributed by several factors such as 
environmental contamination, airborne 
contamination, cross-reaction, and even 
reagent contamination.25
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