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Legionella Background

Legionella bacteria are responsible for the most water-associated disease outbreaks 
in the US and cases have been increasing steadily in North America over the last 
~20 years.

Despite this fact, regulations and technologies have been slow to make an impact on 
the continued rise in cases. 

Newer technologies like qPCR present the opportunity for more proactive detection 
and control of Legionella bacteria, providing another tool in the toolbox to reduce 
Legionnaire’s disease.

Legionella Testing: 
Reducing Risk

Culture Testing qPCR Testing
Can take 10-14 days from 

sample to results
Takes 2.5 hours from sample 

to results

Improved response time for qPCR over culture, combined with more sensitive 
detection, allows asset owners to respond to Legionella threats more quickly and 
reduce potential risks.
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Legionella Monitoring Strategy:

At-risk populations
For example, hospitals, care-homes, and 
old-age homes have a low risk tolerance.

Lower-risk populations
and/or more concerned with regulatory 
compliance and detection of only 
pneumophila species

Legionella species detection 
ensures all potential disease 
causing species are enumerated

Legionella pneumophila (serogroups 
1-15) detection ensures the major 
disease-causing species are detected.

There are >60 identified Legionella species to date and over 50% are associated with human 
disease. Legionella pneumophila is the most reported species associated with disease as over 
90% of US cases are linked to Legionnaire’s disease. However, there are several reasons why this 
number may be misleading.

When a patient displays typical pneumonia symptoms like in Legionellosis cases, the physician 
has to order a culture test, and many Legionella species do not grow well on culture plates. If the 
doctor has the foresight to suspect Legionella, they most often order the easy to administer urine 
antigen test. The problem there is that the urine antigen test only detects Legionella pneumophila 
serogroup 1. In addition, most pneumonia cases never have their etiology fully determined at all.
 
For these reasons (and others), it is believed that Legionella cases are underreported by up to 10 
fold annually, mainly due to the diagnostic test bias and general lack of clinical characterization 
for those admitted to hospital with pneumonia-like illnesses.  So while Legionella pneumophila 
is the major player we have been concerned about, other species can and will cause disease in 
humans. Moreover, if conditions permit growth of one species of Legionella, then other species 
can also thrive in this environment so controlling all species would result in the best risk reduction 
profile.

Legionella species vs. Legioniella pneumophila
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Legionella Testing: 
Action Threshold 

Culture testing results are 
reported in CFU/mL while qPCR 
results are reported in GU/mL. 
These units ARE NOT directly 
equivalent (they measure two 
different things).

CFU/mL GU/mL

While there is no specific, direct 1:1 correlation between CFU/mL and GU/mL, there 
are instances where there may be good correlation between the two methods. qPCR 
tends to provide values 1-2 log higher numbers relative to culture since it measures 
all infectious Legionella in a sample, including the viable but not culturable fraction.

LuminUltra provides general guidance for cooling water performance monitoring 
based on published qPCR thresholds for this application.

Optional (Weekly Monitoring)
cATP

Status Level ATP Thresholds Actions

<10 pg/mL, oxidizing biocides
<100 pg/mL, non-oxidizing biocides Low risk, continue routine monitoring.

10-100 pg/mL, oxidizing biocides
100-1000 pg/mL, non-oxidizing biocides

Moderate risk, review treatment plan and adjust 
as necessary. Resample and test within 6-24 hours. 
Consider Legionella qPCR test.

>100 pg/mL, oxidizing biocides
>1000 pg/mL, non-oxidizing biocides

High risk, Conduct immediate qPCR testing for 
Legionella (next slide).



5

Legionella species and pneumophila (As Required Based on cATP)
Monthly monitoring of cooling towers recommended (weekly during emergency operation)

Status Level qPCR Thresholds Actions

< 5 GU/mL Low risk, continue routine monitoring.

5-100 GU/mL

Investigate, clean and disinfect system. Review and adjust 
operations and maintenance and water treatment program. 
Retest should occur 48 hrs. after operational, cleaning or 
treatment changes have been made.

>100 GU/mL

Ensure NO aerosol generation. Clean and disinfect system. 
Review and adjust operations and maintenance and water 
treatment program. Retest should occur 48 hrs. after 
operational, cleaning or treatment changes have been made.

Legionella qPCR Testing: 
Develop your system’s baseline 

There is no pre-determined safe level of Legionella that can accurately predict risk to 
the general population in acquiring Legionnaire’s disease.

The best course of action is to reduce risk by verification of control measures through 
Legionella testing. qPCR testing provides the means to get results and take action 
quickly. Action levels will vary depending on the site, system characteristics and the 
testing parameter.

It is recommended that you establish your own qPCR thresholds based on your 
systems baseline—when levels increase from this level, further investigation is 
warranted.
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To generate your baseline, concurrently run your current microbiological method 
(Legionella culture, HPC’s, dipslides, etc.), alongside qPCR at known critical 
control points for a minimum of 3 months with weekly tests.  Determine a 
correlation between qPCR levels (GU/mL), culture data (CFU/mL) and operational 
performance data.  Longer monitoring periods that span seasonal and condition 
specific changes are recommended if your system is known to experience variable 
performance due to these factors.  

If you have regulatory requirements for culture tests they are still required, but qPCR 
can become a much more reliable operational indicatory to help maintain regulatory 
compliance and reduce risk for building occupants. In general, qPCR is much more 
sensitive than culture.

Legionella qPCR Testing: 
Develop your system’s baseline 
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Typical Use Cases

Liability Statement

NOTE: These interpretation guidelines provided in this report are designed for 
generic risk management guidance only. LuminUltra and its affiliates do not accept 
any liability for any decision or assessment taken or made as a consequence of 
using this report. This guidance is not a replacement for any local, regional or state 
regulations.


