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Abstract: As cases of Legionnaires’ disease increase worldwide, there is uncertainty on whether 
water management plans should focus on the measurement of Legionella species or specifically on L. 
pneumophila.  This paper makes the case that, for public water systems and buildings, the target 
organism should be L. pneumophila as it is the overwhelming cause of illness, has simple methods for 
analysis, and remediation procedures avoid unnecessary costs that produce little public health 
benefit.. 
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1. Introduction 

In the 2020 report “Management of Legionella in Water Systems,” the National Academy of Science, 
Engineering, and Medicine [1] indicates that the objectives of an environmental monitoring program 
for Legionella will dictate the choice of methods and the sample strategies (e.g., locations, frequency, 
and the type of sampling, including bulk water, biofilm, or aerosols).  Testing objectives can be 
different for routine monitoring, assessments of treatment efficacy or remediation, outbreak 
investigations or for research.  The report notes that the various approaches can differ in terms of 
quantification, assessment of viability, and the range of species detected.  The report, however, 
makes no specific recommendation as to whether these programs should be directed at all Legionella 
species or more specifically at Legionella pneumophila, or even specific serogroups or sequency types.  
For outbreak investigations and research studies it is advantageous to use methods that detect a 
wider range of microbes, but for routine monitoring or treatment studies, it may be advantageous to 
target the analysis to the microbes of greatest concern.  This specificity can be helpful to assess public 
health risk and avoid unneeded testing and remediation expense.  The objective of this paper is to 
outline the case for monitoring L. pneumophila in public water systems and public buildings and to 
make the distinction between monitoring in health care settings. 

2. Legionella Overview 

Legionella is an  aerobic, non-encapsulated, non-spore forming, Gram-negative bacterium.  The 
genus Legionella currently includes more than 61 species and 3 subspecies, only half of which have 
been associated with human infections [2,3].  Therefore, it is incorrect to infer a public health threat 
from all Legionella species. Legionellae have a requirement for certain amino acids (cysteine) and iron 
– pointing to their role as intracellular parasites of free-living protozoa because the nutritional 
requirements for their growth would rarely be found in natural waters [4].  L. pneumophila has at 
least 16 serotypes.  

Legionnaires’ disease is an acute, sometimes fatal (5-30%), infection primarily exhibited as 
pneumonia with  fever, cough, shortness of breath, and myalgias (i.e., soreness or aching of the 
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muscles) [1].  The majority of Legionnaires’ disease cases (from 80 to 90+ percent in Europe and the 
United States) are linked to L. pneumophila [5-9], and of these infections, Legionella pneumophila 
serogroup 1 is responsible for about 95% of the Legionnaires' disease cases in the United States [4]. 
Collier et al. [10] estimated that the hospital cost of a Legionnaires’ disease case was over $37,000 and 
the overall annual healthcare cost is over $400 million. 

Table 1 shows the Legionella species isolated in the European Union in 2020 and demonstrated 
the preponderance of L. pneumophila infections [11].  L. pneumophila serogroup 1 accounted for 95% 
of the 885 culture confirmed cases.  The second most predominant  species, L. longbeachae, is 
primarily transmitted through dust, compost, and potting soil [12,13]. L. pneumophila serogroup 1 
grows better in humans and is able to evade human immune responses so that it survives better in 
human lungs [1].   

The use of the urine antigen test to screen suspected Legionnaires’ disease cases was thought to 
result in a bias towards detection of L. pneumophila serogroup 1 (the target of the test), but studies 
where suspected cases were tested by culture or molecular methods continue to demonstrate that 
>90% of the cases were still caused by L. pneumophila [5,14].  The Japanese Society for Chemotherapy 
Legionella committee collected culture isolates and clinical information on cases of sporadic 
community-acquired L. pneumonia between December 2006 and March 2019 [14].  Of the 140 
sporadic cases identified, L. pneumophila was the most frequently isolated species (90.7%) followed 
by L. bozemanii (3.6%), L. dumoffii (3.6%), L. micdadei (1.4%), and L. longbeachae (0.7%). Among the 127 
isolates of L. pneumophila, 111 isolates were serogroup 1, two serogroup 2, four serogroup 3, one 
serogroup 4, one serogroup 5, seven serogroup 6, and one was serogroup 10.  Similarly, Beauté et al. 
[5] compared Community-Acquired Legionnaires’ disease cases with Healthcare Associated (HCA) 
Legionnaires’ disease cases using 10 years (2008-2017) of data from the European Surveillance 
System. The study covered 29 EU countries, reporting 40,411 community-acquired and 4,315 HCA 
cases. 4,884 of the Legionnaires’ disease cases were culture-confirmed, 55% of those did not have a 
prior urine antigen test diagnosis. For the 2,679 culture-confirmed cases which were initially 
diagnosed without the use of a urine antigen test (UAT), 97% of the 2,606 cases associated with 
waterborne bacteria were caused by L. pneumophila; most (74%) were serogroup 1 (Figure 1).  
Therefore, for both community-acquired and healthcare associated Legionnaires’ disease, L. 
pneumophila is the overwhelming cause of illness.  Moreover, illnesses due to non-pneumophila 
species of Legionella were rare (1.9-2.5%) for hospital-acquired and community-associated cases of 
Legionnaires’ disease, respectively [5]. 

Table 1. European Centre for Disease Prevention and Control Legionnaires' disease in Europe, Surveillance Report 
2020. 

Species Number in 2020 Percent of Cases 

L. pneumphila 843 95.2 

L. anisa 1 0.1 

L. bozemanii 6 0.7 

L. longbeachae 17 1.9 

L. micdadei 7 0.8 

L. other species 11 1.2 

L. species unknown 15 1.7 

Source:  https://www.ecdc.europa.eu/en/legionnaires-disease. 
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Figure 1. Data from the European Surveillance System for Legionnaires’ disease cases that were culture-
confirmed.  Adapted from Beauté et al. [5] and Romano Spica et al. [15]. 

The National Outbreak Reporting System (NORS) collects reports of waterborne disease 
outbreaks in the United States [16].   The database contains information on 930 Legionella outbreaks 
from 1973 through 2023.  Over 99% of the outbreaks were due to L. pneumophila or unknown 
Legionella (because no identification was made).  Only 9 outbreaks (0.96%) were due to Legionella 
species other than L. pneumophila.  Four of these outbreaks were due to L. anisa, one to L. dumoffii, 
and four to L. micdadei.  Only three non-pneumophila outbreaks were related to drinking water and 
all of these occurred in hospital systems and all three were due to L. micdadei.  The last of these 
nosocomial Legionella species outbreaks occurred over 20 years ago in 2004.  The other six outbreaks 
were caused by non-potable water (hot tubs, fountains, etc.) and source one was unidentified.  
Therefore, based on the US NORS data, there is no public health justification to require public water 
systems or public buildings (other than health care facilities) to monitor or manage for any other 
species of Legionella other than L. pneumophila. Although outbreaks represent just a fraction of all 
Legionnaires’ disease cases, they do provide valuable insights into the etiologic agents and 
mechanisms of transmission for Legionella infections. 

Drinking water outbreaks of Legionnaires’ disease have increased in the U.S. since the year 2000 
(Figure 2) and currently is the most commonly identified cause of waterborne outbreaks.  From 2015-
2020, Legionella was associated with 160 (92%) outbreaks, 666 (60%) cases, 462 (97%) hospitalizations, 
and 68 (97%) deaths related to U.S. community and noncommunity water systems [17].  Similar 
increases in cases of Legionnaires’ disease have been recorded for a number of developed countries 
[18].  Although Legionella is regulated in the U.S, under the Surface Water Treatment Rule as a 
treatment technique, no monitoring for the organism is required and the federal rule does not apply 
to groundwater systems where approximately one-third of all U.S. outbreaks occur [19].  
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Figure 2. Etiology of drinking water associated outbreaks (n=928) in the US, 1971-2014. From Benedict et al. [20]. 

Figure 3.  Comparison of Legionnaires’ Disease (LD) and Pontiac Fever (PF) Cases 2006-2017. Adapted from 
Hamilton et al. [21]. 

Legionella also causes a milder disease, called Pontiac fever, which includes fever, myalgias, 
chills, and headache, but by definition not pneumonia; and most patients recover without treatment 
(NASEM, 2019).  Despite the dramatic increase in Legionnaires’ disease since the year 2000 (Figure 
2), similar increases in Pontiac fever have not been reported and outbreaks remain sporadic.   
Hamilton et al. [21] conducted a review of Legionnaires’ disease and Pontiac fever cases from 2006-
2017 that included 136 outbreaks with 115 Legionnaires’ Disease outbreaks, 4 Pontiac fever outbreaks, 
and 17 mixed outbreaks of Legionnaires’ Disease and Pontiac fever.  The researchers found Pontiac 
fever was mostly associated with non-potable water sources (i.e., fountains, pools,  spas, cooling 
towers, etc.) and only 1% of the cases were associated with potable water (in building water systems) 
(Figure 3).  All the cases of Pontiac fever were caused by L. pneumophila or mixtures of L. pneumophila 
and other Legionella species. Although Pontiac fever has been attributed to non-pneumophila species 
[22], it would appear based on the data of Hamilton e al. [21], that the predominate risks are 
associated with L. pneumophila. 
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Legionellae are normal inhabitants of the aquatic environment and unlike fecal pathogens their 
presence does not necessarily indicate a failure of treatment barriers.  Moreover, unlike typical fecal-
oral pathogens, Legionella can grow in water provided the right temperature and conditions are 
present.  The ecology of Legionella is more complex than most fecal pathogens and often involves 
intracellular growth in free living amoebae that can amplify the bacterial virulence factors.  
Although drinking water can be an important route of exposure, other uses of water are also 
important, including cooling towers, hot tubs and pools, ornamental fountains, and industrial 
equipment [23].  According to Muder and Victor [24] and the Legionella Database [25,26], there are 
no reported outbreaks of pneumonia solely due to non-pneumophila Legionella species that have been 
associated with large aerosol-generating devices, such as cooling towers. 

3. Methods for Legionella Detection 

The National Academy of Science, Engineering, and Medicine (NASEM, 2020) report provides 
a more comprehensive review of analytical methods for Legionella monitoring, but this paper will 
focus on tests that can be used by water utilities.  The standard method (ISO 11731:2017) filters a 
water sample (typically 1 L) through a membrane filter and the membrane is resuspended in a small 
volume of sterile water and vortexed or sonicated [27]. After sonication one aliquot is treated with an 
HCl-KCl acid buffer, another aliquot is treated with heat (50oC), and a third aliquot is plated directly 
on a buffered charcoal yeast extract agar which can contain additional components to increase 
selectivity (Polymyxin B Sulfate, Vancomycin and Cycloheximide [PCV] or PCV with Glycine 
[GPCV]).  The plates are then incubated at 36±2⁰C for 10 days and suspect colonies confirmed and 
serotyped using a commercially available rapid Legionella latex slide agglutination test (Figure 4).  
Although 1 L is typically filtered, the actual volume analyzed is much less (e.g., 5-20 mL) given the 
number of splits and subsamples.  The ISO method is mistakenly referred to as detecting “all” 
Legionella species (CDC 2024) although the ISO protocol is clear that it does not detect all species of 
Legionella [27].  Lee et al. [28] examined 28 Legionella spp. on four commercial media and found that 
11 of the species (notably L. micdadei and L. bozemanii) did not grow on media containing cefamandole 
and 8 of the 28 species only grew marginally.  Luck et al. [29] reported that glycine-containing media 
(GVPC) inhibited some of the non-pneumophila strains tested.  The complexity of the pretreatment 
steps, and the experience needed to identify and confirm suspect colonies is beyond the capability of 
most water utility labs, and utilities using the ISO 11731:2017 method typically outsource these tests 
to a competent commercial laboratory. 

Figure 4. Legionella and non-target colonies on BCYE medium. Photo credit:  Dan Broder. Used with 
permission. 

The Legiolert method is another culture assay that is specific for all serotypes of L. pneumophila 
and amenable for use by water utilities.  The test can be configured to use 10- or 100-mL volumes.  

Non-target 

Legionella 
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The water hardness is adjusted, if needed, and the concentrated media added, shaken, and added to 
a 96-well Quanti-tray which is sealed and incubated at 39oC for 7 days.  Turbid and brown colored 
wells are counted and a Most Probable Number is calculated.  Numerous studies have shown the 
Legiolert test to be equivalent or superior to the ISO 11731method [30-49].  A survey of 12 utilities 
that used the Legiolert test to monitor raw, finished, and distribution system samples found the test 
easy to use and felt confident in using the test to detect L. pneumophila in raw and treated waters [42].   

There has been an explosion of commercially available quantitative polymerase chain reaction 
(qPCR) -based assays that detect the DNA of L. pneumophila and species of Legionella.  However, 
many of these qPCR methods use proprietary primers and components and few have been widely 
evaluated in multiple laboratory studies.  Molecular methods hold the promise of more rapid 
analyses and could be used as a screening or investigative tool.  One limitation with the molecular 
assays is the volume analyzed – which typically is in the range of microliters.  Substantial 
concentration is needed to provide analyzed volumes equivalent to the 100 mL Legiolert test.  
Another limitation is the ability of molecular methods to determine the viability of recovered 
Legionella.  Some qPCR methods are adding a “viability stain” to the assay – typically a propidium 
monoazide or propidium iodide – which can pass through damaged cell membranes and intercalate 
in the DNA, preventing PCR amplification.  There is a need for comparison of “viable” qPCR 
methods as commercial providers also use proprietary methods.   

Molecular methods have the potential to detect “viable but not culturable” (VBNC) cells that 
retain metabolic functions (e.g., enzyme activity or DNA replication) but not produce visible colonies 
on standard culture media, however, the public health significance of these cells is unclear as 
Dietersdorfer et al [50] reported that VNBC cells of L. pneumophila infected human macrophages at 
rates of 100 to 400 times less than culturable cells.  Similarly, Cervero-Aragó et al. [51] reported that  
thermally stressed VBNC L. pneumophila infected amoebae and human macrophages (THP-1) at lower 
rates of infectivity compared to culturable cells.  Analysis of VNBC cells could be of value in 
assessing remediation efforts since L. pneumophila VNBC cells have been shown to be resuscitated 
and become cultivatable after passage through free-living amoebae [52].  No waterborne Legionella 
infections have been directly attributed to VBNC cells. 

There are also a number of commercial immunological tests for L. pneumophila and Legionella 
spp. detection (e.g., lateral flow immunoassays, solid-phase cytometry, and flow cytometry, etc.) that 
can be used for monitoring, treatment efficacy, remediation, investigations or research.  The caveats 
for these methods are similar to the discussion above, most have proprietary components, may not 
assess viability, and have limited independent evaluations by multiple laboratories.  The point of 
this discussion is that there are many commercially available Legionella assays (and more are in 
development), so the analyst must choose the assay that best fits their capabilities and monitoring 
objectives. 

A side-by-side analysis for the Legiolert, the ISO 11731 culture method and a commercially 
available viability qPCR (Legionella spp., L. pneumophila sg1 and L. pneumophila sg2-15, as a multiplex 
assay) was recently conducted on drinking water distribution systems samples by Bartrand et al. [53]. 
Of 143 samples analyzed, L. pneumophila was detected by one of the three methods on only three 
occasions (Table 2); once by Legiolert and twice by viability qPCR and no positive samples by the 
ISO 11731 method.  The viability qPCR and Legiolert methods detected L. pneumophila in separate 
samples, so there was no overlap for these results.  

Table 2. Comparison of Methods for Detection of L. pneumophila. 

Drinking Water Distribution System Samples 
(n=143) 

# L. pneumophila positive  
(Percent) 

Samples positive by the ISO 11731 method 0 
Samples positive by Legiolert 1 (0.7%) 
Samples positive by viability qPCR 2 (1.4%) 

Adapted from Bartrand et al. [53]. 

The low frequency of detection of L. pneumophila in Table 2 precluded conclusions on the 
comparison of methods, but the results do challenge the common belief that molecular methods are 
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far superior to culture methods for detection of L. pneumophila in water samples.  The study 
examined disinfected drinking water, so inclusion of a commercially available viability qPCR method 
(microproof Legionella Quantification LyoKit with Reagent D, Hygiena) was important to allow a 
direct comparison to the culture methods. 

It was also possible to compare the viability qPCR multiplex assay with the ability of the ISO 
11731 method for detection of non-pneumophila species in water samples.  One of the commonly cited 
advantages of the ISO 11731 method is its ability to detect “all Legionella species,” despite the fact that 
the method was developed primarily to detect L. pneumophila and studies mentioned previously have 
shown that many Legionella species do not grow, or grew only marginally, on certain formulations of 
BCYE agar.   In the study [53], the viability qPCR method detected Legionella species in 53 samples 
(37%), ranging from <150 to 19,000 genomic units (GU) per 250 mL while only one sample by the ISO 
11731 method was positive – and this isolate was identified as L. anisa (Table 3).   

Omoregie et al. [49] analyzed 544 drinking water distribution system samples by culture 
methods (ISO and Legiolert) and 528 samples by regular qPCR (multiplex with targets Legionella spp., 
L. pneumophila and L. pneumophila sg1) (Table 3).  Similar to Bartrand et al. (2024) the occurrence of L. 
pneumophila in distribution systems was low (1-2%) by either culture or molecular methods, but the 
occurrence of Legionella spp. was much higher by conventional qPCR (85%) compared to viability 
qPCR (37%).  Similar data from Wang et al. [54], suggests that use of qPCR without consideration of 
viability overestimated viable Legionella spp. occurrence in disinfected waters. 

Table 3. Compilation of Results from Side-by-Side Comparison of Legionella Detection via Different Methods. 

 

Bartrand et 
al.  

[53] 

Omoregie et 
al. 

[49] 

Wang et 
al.  

[54] 
Samples analyzed 143 544 or 528 1 56 
Legiolert (L. pneumophila) positive samples (%) 0.7% 2.2% ND 
ISO method (L. pneumophila) positive samples (%) 0% 1.1% 1.8% 
viability qPCR/qPCR (L. pneumophila) positive 
samples (%) 

1.4% 0.95% 5.6% 

Legionella spp. positive samples by v-qPCR2 or 
qPCR3 (%) 

37% 2 84.8% 3 86.3% 3 

1 544 by culture methods, 528 by qPCR;  2 viability qPCR, 3 qPCR.  ND, not done. 

The concentration of Legionella species has not been shown to be a reliable predictor of L. 
pneumophila occurrence by either the Legiolert method or by viability qPCR.  Importantly, the 
samples that were positive for L. pneumophila by viability q-PCR were negative for Legionella spp. 
(Figure 4).  The one sample positive by Legiolert (1.1 MPN/100 mL) was also positive for Legionella 
spp. by viability qPCR (3600 GU/250 mL).  Similar results were reported by van der Lugt et al. [55] 
who examined 206 buildings in the Netherlands and detected Legionella spp. in 96.9% of the samples, 
but L. pneumophila in only 3.1% of the samples.  Wéry et al. [56] suggested that Legionella spp. could 
be antagonistic to L. pneumophila in some cooling tower samples.  A Dutch study [57] found that 
monitoring of Legionella species was not a predictor of L. pneumophila occurrence, in part because of 
the ecology of the organisms is different. 
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Figure 4. Relationship between Legionella spp. and L. pneumophila occurrence in distribution systems samples.  
Adapted from Bartrand et al. [53].  For data visualization, qPCR data that was positive but below the limit of 
detection was set at half the detection limit.  For qPCR data that was negative, the value was set to zero. 

An analysis of viability qPCR Legionella spp. data from the Bartrand et al. [53] study showed that 
the recommended disinfectant guidelines for management of L. pneumophila in distribution systems 
would also be effective for managing Legionella spp. (Figure 5).  Bartrand et al. [53] recommended 
maintenance of a 0.2 mg/L residual of either free chlorine or monochloramine for control of L. 
pneumophila (along with other best management practices including cleaning of storage tanks and 
pipes, flushing, reduced stagnation, etc.) in drinking water distribution systems.  The data shown in 
Figure 5 demonstrates that the same approach would be effective in managing Legionella spp. as well. 

 

Figure 5.  Relationship between the concentration of Legionella spp. (measured by viability q-PCR) and free 
chlorine (top) and monochloramine (bottom). The verticle  line is drawn at 0.2 mg/L.  The number of 
samples was 122 for free chlorine and 21 for total chlorine.  Data from Bartrand et al., [53]. 

4. Guidelines for Legionella Management 
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Several guidelines exist for management of Legionella in water samples [58,59] but both are based 
on the analysis of Legionella spp. rather than specifically L. pneumophila.  The America Society of 
Heating, Refrigeration, and Air-cooling Engineers (ASHARE) ANSI-accredited standard, ASHRAE 
188, is often applied to generate water management plans for building water systems [60], and the 
supplement document (ASHRAE Guideline 12) makes a distinction in risk between L. pneumophila 
and other species of Legionella [61]. Likewise, the USEPA regulates all Legionella species with a non-
enforceable Maximum Contaminant Level Goal (MCLG) of zero.  However, as mentioned 
previously, the standard ISO-11731 method does not recover all species of Legionella, so treating L. 
pneumophila and non-pneumophila species equally is without any scientific basis.  Various species 
of Legionella differ in their virulence, infectivity, and preferred growth conditions, but L. pneumophila, 
and specifically serogroup 1, have specific virulence factors that enhance the pathogenicity of this 
strain to humans [1].  With few exceptions, reported clusters of pneumonia due to non-pneumophila 
Legionella species have been hospital acquired (nosocomial) [24].  Known cases of pneumonia from 
public water systems due to species other than L. pneumophila are uncommon, and most cases appear 
to be sporadic.  As previously mentioned [24], there are no reported outbreaks of pneumonia due to 
non-pneumophila Legionella species that have been associated with large aerosol-generating devices, 
such as cooling towers.  

The European Drinking Water Directive (2020/2184) requires each country to develop a plan to 
reduce the risk of Legionella (among other contaminants) from water [62]. How various countries are 
approaching this directive, however, varies.  In France, testing of water samples is predominantly 
focused on the detection of L. pneumophila [1].  Doleans et al. [63] notes that over 95% of the clinical 
cases in France are caused by L. pneumophila and only 0.8% of the cases are due to L. anisa, but 
environmental testing shows a much higher ratio of L. anisa (13.8%) compared to L. pneumophila 
(28.2%); pointing to the importance of considering “pathogenicity over environmental prevalence.”   

In contrast, Germany has requirements for testing of Legionella spp. using culture methods, but 
a change in the test medium (from GVPC to BCYE+AB) in 2019 led to a 39.3% increase in waters 
exceeding the legal limit - caused exclusively by non-pneumophila Legionella strains [64].  The 
researchers found that 96.7% of the isolates recovered on GVPC were L. pneumophila, but only 76.4% 
on BCYE+AB media.  The authors note that clinical and epidemiological studies show that the vast 
majority of clinical legionellosis cases were linked to L. pneumophila and it “did not seem justified to 
attribute virtually the same virulence to all strains of environmental Legionella spp.”  They 
recommended that in the future that testing in Germany should focus mainly on L. pneumophila. 

In the Netherlands, a “hybrid” approach to monitoring has been proposed recognizing the 
differences in risk between clinical settings and testing of potable water in distribution systems [57]. 
Testing for Legionella spp. would be required for clinical settings where there was a large population 
of “at risk” individuals (elderly, smokers, immunosuppressed, etc.), but testing of drinking water 
networks and in public buildings would focus on management of L. pneumophila.  This makes sense 
since L. micdadei, L. bozemanii, L. dumoffi and L. longbeachae are typically isolated only from  people 
with weakened immune systems - primarily patients undergoing cancer treatment or immune-
suppression due to organ transplants [65,66]. As mentioned previously, one Dutch study found that  
Legionella spp. were detected in 96.9% of the 206 buildings sampled, but L. pneumophila was detected 
in only 3.1% of the samples [55].  The KWR and Berenschot [57] study found that there was no 
evidence to prove that monitoring other legionella strains was a good indicator of the presence of L. 
pneumophila.  Report author, van der Wielen stated that “different Legionella strains need different 
conditions to grow and the presence of any random Legionella species does not necessarily mean that 
the most pathogenic strains can also grow.”  Monitoring for non-pneumophila species results in 
drastic and expensive and time-consuming measures to keep non-hazardous Legionella strains out of 
the systems, even though the health benefits are extremely limited. 

It would be useful if the European Drinking Water Directive [62] actually spurred more research 
on quantitative risk assessment for Legionella.  As reviewed by Hamilton and Haas [67] there are at 
least 10 quantitative microbial risk models (QMRA) for determination of risk by L. pneumophila, but 
to this author’s knowledge there are no risk models for waterborne non-pneumophila Legionella spp.  
Bentham and Whiley [68] concluded that a QMRA for Legionella spp. may be impractical given the 
uncertainties but such an exercise may be useful if only to demonstrate that the risk in water is 
overwhelmingly from L. pneumophila and not from waterborne non-pneumophila Legionella spp. (this 
would exclude L. longbeachae whose risk is primarily from soil [69]). 
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An excellent study by Romano Spica et al. [15] developed a mathematical model for estimating 
the relative economic cost and public health benefit for monitoring and control for L. pneumophila 
versus for Legionella species.  Inputs to the model included data from the European Center for 
Disease  Prevention and Control (ECDC),  The European Surveillance System (TESSy), the Italian 
Ministry of Health, surveys through Aquaitalia (the national Italian association of water treatment 
professionals and companies), published papers, and interviews with experts and consultants in 
microbiology, epidemiology, management, and treatment of internal water distribution systems 
within buildings.  The model simulated the costs and benefits of three Legionella monitoring and 
control strategies for certain categories of non-hospital buildings:  

(a) “no additional monitoring” for environmental surveillance  and control;  
(b) “monitor and control all Legionella pneumophila” strategy; and  
(c)  “monitor and control Legionella species” strategy.   
The output included the cost of each Legionnaires’ disease case prevented and the economic cost 

of the control program (e.g., monitoring, mitigation and remediation costs and impacts to workers, 
building closures, and litigation).  The results showed a similar level of public health protection for 
both options for Legionella monitoring (either L. pneumophila or Legionella spp.) but a 23-770% higher 
total economic cost for monitoring Legionella spp. rather than L. pneumophila, depending on variables 
for the levels of bacterial contamination [15].  The conclusion that “under all  conditions, the costs 
of a strategy based on monitoring Legionella species were consistently higher than those of a strategy 
focused on L. pneumophila, including all serogroups,  with similar health outcomes.”  Although the 
authors limit the application of the study to specific building categories under Italian regulations, the 
study’s finding could provide valuable insights for policymakers in other jurisdictions. 

5. Conclusions 
The results presented in this paper make a strong case for monitoring L. pneumophila in drinking 

water and building water systems.  Based on the information provided the following conclusions 
can be drawn: 
• For both community-acquired and healthcare associated Legionnaires’ disease, L. pneumophila is 

the overwhelming cause of illness.  Waterborne Illnesses due to non-pneumophila species of 
Legionella are rare, particularly outside clinical environments. 

• Although less well studied, cases of Pontiac Fever have not followed the same 20-year trend in 
increases in cases of Legionnaires’ disease.  Most cases of Pontiac Fever are associated with non-
potable sources of water. 

• The concentration or occurrence of Legionella species has not been shown to be a reliable 
predictor of L. pneumophila and the health impacts of Legionella species is low relative to L. 
pneumophila.  Treating counts of L. pneumophila and non-pneumophila species equally is 
without any scientific basis and results in unnecessary cost with little public health benefit. 

• Careful consideration must be taken when selecting an appropriate method for monitoring 
Legionella in water systems. There are many alternatives to the ISO 11731:2017 that are easier to 
use and provide more accurate analyses. Although molecular methods hold the promise of more 
rapid analyses, the commercial kits require additional validation and viability analyses need 
more research. The Legiolert test has proven to be simple, accurate, and feasible for use by water 
utilities. 

• Although a challenge, it would be useful to develop quantitative risk assessments for L. 
pneumophila and non-pneumophila species in water. 

• Countries continue to determine how to focus their guidelines and whether they should promote 
routine monitoring and control of Legionella species and/or L. pneumophila.  One option would 
be to consider water in clinically significant settings differently from distribution systems or 
non-health care buildings. It is prudent to hold health care facilities to a higher water quality 
standard than for potable water systems or public buildings when severely 
immunocompromised patients may be present. 
If greater efforts to manage the increased risk of Legionnaires’ disease in water are to be realized, 

it will be necessary to have simple and effective procedures that can be readily implemented by water 
utilities and building managers with reasonable cost effectiveness while protecting public health.  A 
focus on the measurement and control of the greatest health risk, L. pneumophila, is necessary to 
achieve this objective. 
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