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Continuing Education Units (CEUs) 

To receive a certificate of 
attendance, you must complete 
the survey after the webinar:  

Click on the survey link in the 
“Thank you” email. (sent 1 hour 
after this webinar) 
•  Complete survey within 24 hours. 

•  You will receive an email in 2-3 
weeks when your certificate is ready. 
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• Infections  

• Infection Control Risk Assessment (ICRA) 

• USP <797> 

• Legionella Risk Management 

• Environmental Monitoring 

• Additional Methods (PCR, Endotoxin) 

 

Outline  
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• Infection is the invasion of a host organism’s bodily 
tissue by disease causing organisms their multiplication, 
and the reaction of host tissues to these organisms and 
the toxins they produce.  

• Infectious pathogens include viruses, bacteria, fungi, 
protozoa, multicellular parasites, and prions. 

– Primary pathogens cause disease as a result of their presence 
or activity within the normal, healthy host. 

– Opportunistic pathogens cause an infectious disease in a host 
with depressed resistance.  

Infections 
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• Risk factors 
– Immune-suppressed patients (e.g. chemotherapy, 

organ transplant, HIV) 

– Disruption or natural barriers (e.g. wound infections, 
catheters, dialysis, surgery)  

– High concentration of opportunistic pathogens in the 
environment (e.g. Legionella bacteria in cooling 
towers) 

– Other risk groups (e.g. elderly, smokers, CPOD 
patients) 

Opportunistic Pathogens 
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• Organisms (examples) 
– Staphylococcus aures and MRSA 

– Legionella bacteria 

– Mycobacteria 

– Candida (yeast) 

– Aspergillus 

Examples of Opportunistic Pathogens 
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Infectious Diseases 

Disease 

Host 
Susceptibility 

Environmental 
Exposure 

Agent Infectivity 



Copyright © 2017 EMLab P&K. All rights reserved. 8 

Routes of Transmission 

One-to-one 
contact 

Direct Direct physical contact (body surface to body 
surface) between infected or colonized 
individual and susceptible host. 

Indirect Infectious agent deposited onto an object or 
surface (fomite) and survives long enough to 
transfer to another person . 

Droplet Contact, but transmission is through the air. 
Droplets are typically >5 µm. 

Non-contact Airborne Transmission via aerosols (airborne particles 
<5 µm) that contain organisms in droplet 
nuclei or in dusts. 

Vehicle For example food-borne outbreaks. Single 
contaminated source. 

Vector borne Transmission by insect or animal vectors 
(e.g. Malaria). 
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Infection Control in Hospitals 

HAI Estimates Occurring in US Acute Care Hospitals, 2011 

Major Site of Infection Estimated No. 
Pneumonia 157,500 
Gastrointestinal Illness 123,100 
Urinary Tract Infections 93,300 
Primary Bloodstream Infections 71,900 
Surgical site infections from any inpatient 
surgery 

157,500 

Other types of infections 118,500 
Estimated total number of infections in 
hospitals 

721,800 

http://www.cdc.gov/hai/surveillance/index.html 
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CDC: Guidelines for Environmental Infection Control in 
Health-Care Facilities  (2003 last updated in 2017) 

Guidelines for Infection Control 

https://www.cdc.gov/infectioncontrol/pdf/guidelines/environmental-guidelines.pdf 

Part I: Background Information: Environmental Infection 
Control in Health-Care Facilities  
• Construction, demolition, renovation, and repairs of health-care 

facilities.  
• Infection-control risk assessment (ICRA)  
• Catastrophic events (e.g., flooding, sewage spills, loss of electricity 

and ventilation, and disruption of the water supply) etc. 
 

Part II: Recommendations for Environmental Infection 
Control in Health-Care Facilities  
• Measures for preventing infections associated with air, water, and 

other elements of the environment . 



Copyright © 2017 EMLab P&K. All rights reserved. 11 

CDC/HICPAC on Environmental Monitoring  

For hospital construction, renovation, remediation, repair, 
and demolition projects.  
• Establish and maintain surveillance for airborne 

environmental disease (e.g., aspergillosis) as appropriate 
during construction, renovation, repair, and demolition 
activities. 

• No recommendation is offered regarding routine 
microbiologic air sampling before, during, or after 
construction…Unresolved issue. 

• Before the project gets under way, perform an Infection 
Control Risk Assessment (ICRA) to define the scope of the 
activity and the need for barrier measures.  

Unresolved issue. No recommendation is offered. No consensus or 
insufficient evidence exists regarding efficacy. 

http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5210a1.htm?s_cid=w_c_CustomRssWidget_frm_001 
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Hospital Construction and Renovation  

• Infection control risk assessment (CCDR, Vol.2752, 
July 2001. ISSN 1188-4169) 

• Matrix 
– Step 1: Determine type of construction activity 
– Step 2: Identify patient risk groups 
– Step 3: Match patient risk group with planned 

construction project type to determine level of 
infection control activities 

http://publications.gc.ca/collections/collection_2016/aspc-phac/HP3-1-27-S2-eng.pdf 

Example for Infection Control Risk Assessment 
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Infection Control Risk Assessment  

TYPE A 

Inspection and Non-Invasive Activities. 
Includes, but is not limited to: 
•removal of ceiling tiles for visual inspection only, e.g., limited to 1 tile per 50 square feet 
•painting (but not sanding) 
•wallcovering, electrical trim work, minor plumbing, and activities which do not generate dust or 
require cutting of walls or access to ceilings other than for visual inspection. 

TYPE B 

Small scale, short duration activities which create minimal dust 
Includes, but is not limited to: 
•installation of telephone and computer cabling 
•access to chase spaces 
•cutting of walls or ceiling where dust migration can be controlled. 

TYPE C 

Work that generates a moderate to high level of dust or requires demolition or removal of 
any fixed building components or assemblies 
Includes, but is not limited to: 
•sanding of walls for painting or wallcovering 
•removal of floor coverings, ceiling tiles and casework 
•new wall construction 
•minor duct work or electrical work above ceilings 
•major cabling activities 
•any activity which cannot be completed within a single workshift. 

TYPE D 

Major demolition and construction projects 
Includes, but is not limited to: 
•activities which require consecutive work shifts 
•requires heavy demolition or removal of a complete cabling system 
•new construction. 
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Low Risk Medium Risk High Risk Highest Risk 
• Office areas • Cardiology 

• Echocardiography 
• Endoscopy 
• Nuclear Medicine 
• Physical Therapy 
• Radiology/MRI 
• Respiratory Therapy 

• CCU 
• Emergency Room 
• Labor & Delivery 
• Laboratories 

(specimen) 
• Medical Units 
• Newborn Nursery 
• Outpatient Surgery 
• Pediatrics 
• Pharmacy 
• Post Anesthesia Care 

Unit 
• Surgical Units 

• Any area caring for 
immuno-compromised 
patients 

• Burn Unit 
• Cardiac Cath Lab 
• Central Sterile Supply 
• Intensive Care Units 
• Negative pressure 

isolation rooms 
• Oncology 
• Operating rooms 

including C-section 
rooms 

Infection Control Risk Assessment (cont’d) 
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Infection Control Risk Assessment (cont’d) 

  Construction Project Type 
Patient Risk 

Group TYPE A TYPE B TYPE C TYPE D 

Low I II II III/IV 

Medium I II III IV 

High I II III/IV IV 

Highest II III/IV III/IV IV 

Infection control risk assessment (CCDR, Vol.2752, July 2001. ISSN 1188-4169) 

Risk Matrix 
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Infection Control Risk Assessment (cont’d) 

Infection control risk assessment (CCDR, Vol.2752, July 2001. ISSN 1188-4169) 
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Infection Control Risk Assessment (cont’d) 

Infection control risk assessment (CCDR, Vol.2752, July 2001. ISSN 1188-4169) 
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Infection Control Risk Assessment (cont’d) 

Surveillance activities should augment preventive 
strategies during construction projects. By determining 
baseline levels of health-care acquired airborne and 
waterborne infections, infection-control staff can 
monitor changes in infection rates and patterns during 
and immediately after construction, renovations, or 
repairs. 

Environmental Monitoring 

https://www.cdc.gov/infectioncontrol/pdf/guidelines/environmental-guidelines.pdf 
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Environmental testing strategies and 
methods: 
 

• ISO 14644 (total particle counts) 

• Air and surface testing (e.g. USP797) 

• Water testing (e.g. Legionella) 

• Polymerase Chain Reaction (PCR) 

• Endotoxin testing 

 
 

Environmental Monitoring 
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ISO 14644 and FED-STD-209E 

Number of Particles per Cubic Meter by Micrometer Size 

ISO 
Class 0.1 µm 0.2 µm 0.3 µm  0.5 µm  1 µm  5 µm  

FED STD 
209 

Class 
ISO 1 10 2           
ISO 2 100 24 10 4       
ISO 3 1,000 237 102 35 8   1 
ISO 4 10,000 2,370 1,020 352 83   10 
ISO 5 100,000 23,700 10,200 3,520 832 29 100 
ISO 6 1,000,000 237,000 102,000 35,200 8,320 293 1000 
ISO 7       352,000 83,200 2,930 10000 
ISO 8       3,520,000 832,000 29,300 100000 
ISO 9       35,200,000 8,320,000 293,000    
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Particle Size 

https://volcanoes.usgs.gov/volcanic_ash/respiratory_effects.html 
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• ISO 14644 
– Counting particle via 

handheld particle counter 

ISO 14644 
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• A chapter of the United States Pharmacopeia – National 
Formulary (USP-NF) 

• Establishes best practices and regulations for the 
production of compounded sterile preparations 

USP <797> 
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Where Does USP <797> Apply? 

• Any facility producing CSPs and any personnel who 
perform compounding are subject to regulation by USP 
<797>. 

• The Act of Compounding determines regulation, not 
the nature of the facility. 

• Requirements of USP <797> depend on the nature of 
the compounding being performed. 
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Action Levels 

ISO 
Class 

≥ 0.5 µm Nonviable 
particles/m3 

Viable Airborne 
(cfu*/m3) 

Viable Surface** 
(cfu/contact plate) 

5 3,520 >1 >3 

7 352,000 >10 >5 

8 3,520,000 >100 >100 

• Recommended action levels are on the chart, also need 
to look for excursions from baseline. 

• Documentation is the key to determining baseline levels. 
 
*CFU – Colony Forming Units 
** Contact plate areas vary from 24 to 30 cm2. When swabbing is used in sampling, the area covered 

should be at least 24 cm2 but no larger than 30 cm2. 
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Cleanroom Design 

Ante Room Buffer Room 

P
E

C
 (IS

O
 5) 

ISO 8 ISO 7 
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• Non-viable (ISO 14644) 

• Viable testing 

•  Environmental Monitoring 
  Air 
  Surface 

• Personnel Qualification 
  Gloved finger tip 
 Media fill test 

Environmental Sampling – Types 
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Viable Testing: Air Sampling 

 Air sampling in all classified areas 
 

 Volumetric sampling at 400 – 1000 liters 
 

 During typical operating conditions at least 
monthly semi annually 
 

 Use general microbiological growth medium (e.g. 
TSA or Soybean Casein Digest Medium 
 

 Proposed changes (new revision): 
 Frequency of sampling (monthly) 
 Air volume (1000 liter for all) 
 Revised risk classifications 
 Etc. 
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Viable Testing: Air Sampling (cont’d) 

 Decontaminate sampling equipment 
 

 Examine media for contamination 
 

 Start sampling 
 

 Close the plate, label & transport to lab/incubator 
 

 Incubate bacterial plates (e.g. TSA) for  2 – 3 days at 
30˚C - 35˚C 
 

 Incubate fungal plates (e.g. MEA) for 5 – 7 days at 
20˚C - 25˚C  
 

 Proposed change: Dual incubation on one medium 
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Viable Testing: Surface Sampling 

 Testing for contamination of work surfaces 
 

 Evaluate disinfection and cleaning procedures 
 

 Must be performed in all ISO classified area 
 

 Must be performed at the conclusion of compounding 
activities but before cleaning/disinfection 
 

 Media must be supplemented with additives to 
neutralize effects of disinfectants (e.g. TSA with lecithin 
and polysorbate 80) 
 

 Sampling must be conducted periodically 
 

 Proposed change: Sampling at least monthly 
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Viable Testing: Surface Sampling (cont’d) 

Contact Plates or Paddles (24 – 30 cm2) 

• Easy to use 

• Accurate 

• Less handling 

 

Swabs 

• Can sample curved surfaces 

• Convenient 

• Less expensive 

http://www.google.com/url?url=http://www.biomedqc.com/bio-shield/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjq3ca2nLPJAhUT6mMKHYvBC484eBDBbgg6MBI&usg=AFQjCNEvylWTCAYJrp39TxzrJBs9ZwIvpA
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Sampling Plan 

Where Should Samples Be Taken? 
• One sample from each area, ISO 5, 7 and 8 at minimum.  

All separate areas must be tested. 

• Use a map to identify and test critical areas. 

• Sample during compounding operations or immediately 
afterwards. 

• Document location, collection method, frequency of 
sampling, volume, and time of day relative to 
compounding activities. 
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Legionella – Basic Biology 

• Gram negative rod-
shaped bacterium 

• Approx. 60 species and 
70 serogroups have 
been described 

• Widely distributed natural 
inhabitant of water.  

• Survives and multiplies 
as intracellular parasite 
(e.g. in Amoebae) 

Amoeba proteus. 
Source: http://www.microscopy-uk.org.uk 

http://www.microscopy-uk.org.uk/


Copyright © 2017 EMLab P&K. All rights reserved. 34 

Legionella – Temperature Requirements 

• 35-46ºC (95 - 115ºF):  Optimum 
temperature range for growth 

• Below 20ºC (<68ºF): Predominantly 
dormant but viable 

• Above 50ºC (>122ºF): 90% kill in 2 hrs 
• Above 60ºC (>140ºF): 90% kill in 2 min 
• Above 70ºC (>158ºF): 100% rapid kill 
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Legionella – Basic Pathology 

• Legionella is the causative agent of Legionellosis 

 Legionellosis takes two distinct forms: 
• Pontiac fever: respiratory illness without pneumonia, 

symptoms resemble acute influenza 
• Legionnaires’ disease: symptoms include fever, 

chills, cough, muscle aches, headache, tiredness, 
loss of appetite, loss of coordination (ataxia), and 
occasionally diarrhea and vomiting. 
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Legionella – CDC review 

Source: http://www.cdc.gov/mmwr 

Reported Cases of Legionellosis, US, 2000-2014 
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Legionella – CDC review 

CDC reports: 
 
4x increase of legionellosis 
between 2000 and 2014 

 
10% fatality rate 

 

9 in 10 cases were caused by 
problems preventable with 
more effective water 
management 
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Legionella – CDC review  

Water management program 
 
1)Establish management team 
2)Describe building water system 
3)Identify areas where Legionella 
could grow and spread 
4)Decide where control measures 
are applies and how to monitor them 
5)Establish ways to intervene when 
control limits are not met 
6)Make sure the program is effective 
7)Document and communicate all 
activities 
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ANSI/ASHRAE Standard 188 

purpose 
… to establish minimum Legionellosis risk management 

requirements for building water systems. 

scope 
… applies to human-occupied commercial, institutional, 

multiunit residential, and industrial buildings  - excluding 
single-family homes 

intended use 
… building owners and managers as well as individuals 

involved in design, installation, commissioning etc. of 
centralized building water systems and components 
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ANSI/ASHRAE 188 – Relevance 

Applicable to buildings with the following features: 
• multiple housing units with one or more centralized potable water 

heater systems,  
• more than 10 stories high  
• healthcare facilities where patient stays exceed 24 hours,  
• buildings containing one or more areas for the purpose of housing or 

treating occupants receiving treatment for burns, chemotheraphy for 
cancer, or solid organ transplantation etc.  

• buildings containing one or more areas for the purpose of housing or 
treating occupants that are immuno-compromised, at-risk, are taking 
drugs that weaken the immune system, have renal disease, have 
diabetes or have chronic lung disease etc. 

• buildings identified by the owner or designee as being for the 
purpose of housing occupants over the age of 65 years.  

…when any one of the risk factors applies 
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ANSI/ASHRAE 188 – Compliance 

Are building owners required to comply 
with ASHRAE 188? 
 

• ASHRAE Standard 188 is a set of standards, not 
legislation! 

• It provides a robust and effective Legionella risk 
management system 

• It provides protection against allegations of 
wrongdoing or negligence, should a Legionella 
outbreak occur.  
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AIHA Legionella Guidelines 

American Industrial 
Hygiene Association 
(AIHA) 
 
Published on August 10, 
2015 
 
“This is the first guideline 
that takes a new, preventive 
approach, based on proven 
industrial hygiene principles 
to controlling the spread of 
Legionella.” 
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New York Regulations 
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Sampling for Legionella 

Sample types 
 

• Water samples 
• Swab samples 
• Air samples 

Sampling instructions: 

www.osha.gov/dts/osta/otm/legionnaires/sampling.html 
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EMLab P&K’s Chicago Lab Accredited for Asbestos! 

EMLab P&K Chicago 
1815 West Diehl Road 
Suite 800 
Naperville, IL 60563-9085 
 

• Now NVLAP accredited for asbestos analysis! 
(NVLAP Lab Code 600194-0) 

• Drop-off or ship your bulk insulation and bulk 
building materials for Asbestos analysis 

• We are excited to support you through our 
Chicago laboratory! 

Contact Mike Deese, Account Manager, at (317) 376-5572 
Or email mdeese@emlabpk.com 
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EMLab P&K’s IAQ Pocket Guide 

• Sampling and regulatory guidelines 
for: Fungi, Asbestos, Bacteria, 
Allergens, and Industrial Hygiene 

• Updated MoldRange™ data from 
over 350,000 spore trap samples 

• Data interpretation guidelines 

 To order a complimentary Pocket 
Guide, please complete the survey 
after the webinar. 

 NOTE: Sent to United States and Canada 
only. Limit one per person per calendar year. 
See “Thank you” email (sent an hour after 
the webinar) for a link to the survey to order 
your Pocket Guide. 

Hot off  
the Press:  
8th edition! 
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Sampling for Legionella (cont’d)  

Respiratory Protection 
• If significant potential exists for exposure to high 

concentrations of contaminated aerosols 
• Respirators should be equipped with a HEPA or 

similar filter capable of effectively collecting 
particles of 1-micrometer  
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Sampling – Water Samples 

• 250 ml or 1 L polypropylene 
bottles 

• Collect 250 ml - 1 L water 
• Add sodium thiosulfate 
• Warm water systems 
• Collect pre- and post-flush 

sample 
• Cold water systems may also 

contain Legionella bacteria  
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Sampling – Surface Swabs 

• Swabs can be used to collect surface samples 
• Especially useful for investigating biofilms 
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Sampling – Air Samples 

• Air sampling is typically not recommended. 
• Impaction samplers often collect fast growing 

fungi and bacteria which overwhelm slow 
growing Legionella. 

• Concentration of 
Legionella in water is 
generally higher than 
in air and easier to 
detect. 

 
Source: CDC 2005: Procedures for the Recovery 
of Legionella from the Environment.  
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Shipping Samples 

• Overnight 
• Temperature stable coolers 
• ISO recommended shipping temp: 6°C - 18°C 
• Check for local regulations 
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Action Limits 

• There are no mandated action limits or threshold 
levels beyond which remediation should take 
place except New York.  

• Action limits should be based on the threat of 
infection from exposure 

• Ideally, for clinics, hospitals and nursing homes 
the level of “acceptable” contamination should 
be below the limits of detection. 
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Action Limits – EWGLI 

European Working Group on Legionella Infections… 

Hot and cold water systems 

Legionella bacteria  
per liter 

Action required 

More than 1000  
up to 10,000 

• At 10 – 20% positive samples, re-
sample, review control measures, 
conduct risk assessment. 

• If most samples are positive, in addition 
consider disinfection. 

More than 10,000 • Identify remedial actions, immediate 
review control measures, conduct risk 
assessment, identify remedial actions.  
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Action Limits – EWGLI (cont’d) 

European Working Group on Legionella Infections… 

Cooling towers 

Legionella bacteria  
per liter 

Action required 

1000 or less • System under control 

More than 1000  
 less than 10,000 

• Review program operation.  Review of 
control measures and risk assessment 
should be carried out to identify any 
remedial actions.  

More than 10,000 • Conduct risk assessment and implement 
corrective action. 



Copyright © 2017 EMLab P&K. All rights reserved. 55 

Action Limits – OSHA 

Action Cooling Tower Domestic Water Humidifier 

1 100 CFU/ml 10 CFU/ml 1 CFU/ml 

2 1,000 CFU/ml 100 CFU/ml 10 CFU/ml 

• OSHA technical manual… 
– Action 1: Prompt cleaning and/or treatment of the 

system.  
– Action 2: Immediate cleaning and take prompt steps 

to prevent employee exposure. 
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NY Result Interpretation – Cooling Towers 

• Appendix 4-A (NY Regulations) – Interpretation of 
Legionella Culture Results from Cooling Towers  

Results  
(cfu per ml) 

 
Approach 

<20 (or no detection) Maintain treatment program and Legionella monitoring 

≥20 Review treatment program 

<100 (but >20) 
 
 
 
<1000 (but >100) 

Institute immediate online disinfection 
Retest water in 3 -7 days 
Continue retest and treatments until 2 consecutive acceptable 
tests are obtained 
Further investigate treatment program in addition 

≥1000 Review treatment program 
Institute immediate online decontamination 
Continue retest and treatments until 2 consecutive acceptable 
tests are obtained 

https://regs.health.ny.gov/volume-title-10/1339572150/appendix-4-interpretation-legionella-
culture-results-cooling-towers 
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NY Result Interpretation - Health Care Facilities 

• Appendix 4-B (NY Regulations) – Interpretation of 
Routine Legionella Culture Results from Covered 
Facilities 

% positive 
Legionella test sites 

 
Approach 

< 30% Maintain environmental assessment 
and Legionella monitoring in accordance with the sampling 
and management plan. 
 

≥ 30% Immediately institute short term control measures 
Re-sample no sooner than 7 days and no later than 4 weeks 
Implement long term control measures to ensure ≤30% 
positive sites 
If ≥30% positive sites, repeat short term control measures 
 

https://regs.health.ny.gov/volume-title-10/11428922/appendix-4-b-interpretation-routine-
legionella-culture-results-covered 



Copyright © 2017 EMLab P&K. All rights reserved. 58 

Action Limits – Considerations 

• The presence of any viable cells can lead to 
infection if inhaled 

• Strive for levels below limits of detection for 
immune suppressed populations 

• Always be aware of local regulations 
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Remediation  

 Heat: 158º-176°F (70º-80°C): Disinfection range 
 Chlorination: free Chlorine (Cl2), Chlorine Dioxide 

(ClO2), Monochloramine (NH2Cl) 
 Copper/Silver Ionization 
 Biocides 
 UV light 
 Ozone 

 
 

Source: http://www.ozotech.com/ 

Source: David Swiderski, Liquitech 
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Confirmation of Disinfection 

• Samples should be collected after treatment to 
demonstrate successful elimination of the Legionella 
contamination 
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Polymerase  Chain Reaction (PCR) 

• Principle of the qPCR 
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PCR Testing 

• qPCR detection and quantification 
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Legionella PCR 

• Extract DNA from concentrated water sample 
• Add chemicals and run qPCR 
• Extraction + qPCR = 4 hours 

 
• Quick turn-around-time 
• Inhibitors can be an issue 
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BioRad iQ-Check 

 Kit provides validated standards 

 Streamlined and easy to use 

 Validated against ISO12869 

 Provides a solid solution for 

quick TAT Legionella testing 

 Specific for L. pneumophila and  

L spp 
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Validation 

Published validation… 
 
provides technical information on  
• Detection and quantification limits 
• Efficiency and robustness 
• Selectivity (inclusivity and exclusivity) 

 
provides defensibility for legal cases 
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Fungal PCR 

• PCR air sampling 
– Allows for longer sampling times (3 m3) 
– Focus on Aspergillus sp. 
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Aspergillosis 

Aspergillus outbreaks reported in the 
English literature, 1970 - 2007 based on 
year of publication. 
Source: Medical Mycology 2009, 47 
(Supplement 1), S199 - S209 
 

Distribution of Aspergillus species 
reported in outbreaks, 1967 - 2007. 
Source: Medical Mycology 2009, 47 
(Supplement 1), S199 - S209 
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Endotoxin  

Biochemical test  
 

• Limulus amebocyte lysate (LAL) – an extract from the blood of the 
Atlantic horseshoe carb – triggers clotting when reacting with lipo-
polysaccharide from outer membrane of Gram-negative bacteria 
 

• Good and sensitive test for any bacterial contamination (water, air, 
dust) 
 

• Commonly applied in pharmaceutical or health-care settings (e.g. 
hemodialysis water) 
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Endotoxin  

ANSI/AAMI 13959:2014 (Water for hemodialysis and 
related therapies) 
 
 AAMI Microbiological Standards for Dialysis Water 
 

AAMI: Association for the Advancement of Medical Instrumentation (Canada) 

Microbiological  
Level 

New  
Standard 

New Action 
Level 

Colony Forming Units < 100 cfu/mL ≥ 50 cfu/mL 
Endotoxin Units < 0.25 EU/mL ≥ 0.125 EU/mL 
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Summary 

• Opportunistic pathogens are widespread  
• Environmental monitoring to control 

opportunistic pathogens is applicable 
– When high risk groups are involved  
– In high risk environments (e.g. sterile 

compounding) 
– Conditions are potentially favorable to reach 

high concentrations of opportunistic pathogens 
– In some special applications 

• There are few guidelines on microbiological 
environmental monitoring and sampling 
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Continuing Education Units (CEUs) 

To receive a certificate of attendance, you must complete the survey after the webinar: 

•  Click on the survey link in the “Thank you” email (sent 1 hour after this webinar). 

•  Complete survey within 24 hours. 

•  You will receive an email in 2-3 weeks when your certificate is ready. 
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Thank you for your time! 

 
 

Questions about Infection Control: 
MBerg@emlabpk.com 

 
 

All other questions: 
webinars@emlabpk.com 

mailto:MBerg@emlabpk.com
mailto:webinars@emlabpk.com
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Appendix 
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Authorized Distributor for: 

Buy equipment and supplies for sampling 
allergens, asbestos, bacteria, mold, fungi, and more… 

Shop online at www.emlab.com/store 

EMLab P&K Products 

http://www.emlab.com/store
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Locations Nationwide to Serve You 
 

WASHINGTON 

OREGON 

IDAHO 

NEVADA 

MONTANA 

WYOMING 

UTAH 

ARIZONA 

COLORADO 

NEW 
MEXICO 

TEXAS 

NORTH 
DAKOTA 

SOUTH 
DAKOTA 

NEBRASKA 

KANSAS 

OKLAHOMA 

MINNESOTA 

IOWA 

MISSOURI 

ARKANSAS 

LOUISIANA 

WISCONSIN 

ILLINOIS 
INDIANA 

OHIO 

KENTUCKY 

TENNESSEE 

GEORGIA 

SOUTH 
CAROLINA 

NORTH 
CAROLINA 

VIRGINIA 

NEW YORK 

PENNSYLVANIA 

MICHIGAN 

MAINE 

WEST 
VIRGINIA 

VERMONT 

NEW 
HAMPSHIRE 

MARYLAND 

DELAWARE 
NEW JERSEY 

CONNECTICUT 

RHODE ISLAND 

MASSACHUSETTS 

HAWAII 
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EMLab P&K Locations Near You 

MicroLabs in bold are 
AIHA Accredited as 
documented by the 

Scope of Accreditation 
Certificate. 

Arizona - Phoenix 
1501 West Knudsen Drive 
Phoenix, AZ 85027 
phone: 800.651.4802 
fax: 623.780.7695 
AIHA LAP, LLC EMLAP# 102297 

California - San Francisco 
6000 Shoreline Ct, Suite 205 
So. San Francisco, CA 94080 
phone: 866.888.6653 
fax: 650.624.5371 
AIHA LAP, LLC EMLAP# 102856 

New Jersey - Marlton 
3000 Lincoln Drive East, Suite A 
Marlton, NJ 08053 
phone: 866.871.1984 
fax: 856.334.1040 
AIHA LAP, LLC EMLAP# 103005 

M I C R O L A B S 

L A B O R A T O R I E S 

California - San Diego 
8304 Clairemont Mesa Blvd. 
Suite 103 
San Diego, CA 92111 
Phone: 866.465.6653 
 
Colorado - Denver 
4955 Yarrow Street 
Arvada, CO 80002 
phone: 800.651.4802 
 
Florida - Ft. Lauderdale 
6301 NW 5th Way 
Suite 1410 
Ft. Lauderdale, FL 33309 
phone: 877.711.8400 

Georgia - Atlanta 
6500 McDonough Dr. 
Suite C-11 
Norcross, GA 30093 
phone: 877.711.8400 
 
Illinois - Chicago 
1815 West Diehl Rd. 
Suite 800 
Naperville, IL 60563 
phone: 866.871.1984 
 
Nevada - Las Vegas 
6100 Mountain Vista 
#160 
Henderson, NV 89014 
phone: 866.888.6653 

California - Glendale 
1010 N. Central Ave. 
Suite 390 
Glendale, CA 91202 
phone: 866.465.6653 
 
California - Irvine 
17461 Derian Ave. 
Suite 100 
Irvine, CA 92614 
Phone: 866.465.6653 
 
California - Sacramento 
880 Riverside Parkway 
West Sacramento, CA 95605 
phone: 866.888.6653 

Texas - Houston 
6310 Rothway St. 
Houston, Texas 77040 
phone: 800.651.4802 
 
Virginia - Fairfax 
3929 Old Lee Highway 
Unit 91C 
Fairfax, Virginia 22030 
phone: 866.871.1984 
 
Washington - Seattle 
19515 North Creek 
Parkway N, Suite 100 
Bothell, WA 98011 
phone: 866.888.6653 

For the most current list of locations, please visit us at  www.emlab.com 
Contact individual laboratories for service capabilities and scopes of accreditation.  

http://www.emlab.com/s/main/locations.html
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TestAmerica Locations 
For the most current list of locations, please visit us at  www.emlab.com 

For your convenience, you can drop off samples for EMLab P&K at these locations. 

CALIFORNIA - Pleasanton 
1220 Quarry Ln. 
Pleasanton, CA 94566 
phone: (925) 484-1919 
 
CALIFORNIA - San Bernardino 
202 E. Airport Road 
Suite 140 
San Bernardino, CA 92408 
Phone: (909) 370-4707 
 
CALIFORNIA – W. Sacramento 
880 Riverside Pkwy 
West Sacramento, CA 95605 
phone: (916) 373-5600 
 
CONNECTICUT 
128 Long Hill Cross Rd. 
Shelton, CT 06484 
phone: (203) 929-8140 
 
FLORIDA - Jacksonville 
8933 Western Way, Suite 1 
Jacksonville, FL 32256 
phone: (904) 519-9551 
 
FLORIDA - Orlando 
8010 Sunport Drive, Suite 116 
Orlando, FL 32809 
phone: (407) 851-2560 
 

FLORIDA - Pensacola 
3355 McLemore Dr. 
Pensacola, FL 32514 
phone: (850) 474-1001 
 
FLORIDA - Tallahassee 
2846 Industrial Plaza Dr. 
Tallahassee, FL 32301 
phone: (850) 878-3994 
 
FLORIDA - Tampa 
6712 Benjamin Rd., Suite 100 
Tampa, FL 33634 
phone: (813) 885-7427 
 
GEORGIA - Atlanta 
6500 McDonough Drive, Suite C-10 
Norcross, GA 30093 
phone: (678) 966-9991 
 
GEORGIA - Savannah 
5102 LaRoche Avenue 
Savannah, GA 31404 
phone: (912) 354-7858 
 
HAWAII - Honolulu 
99-193 Aiea Heights Dr. 
Suite 121 
Aiea, HI 96701 
phone: (808) 486-5227 
 

ILLINOIS - Chicago 
2417 Bond Street 
University Park, IL 60484 
phone: (708) 534-5200 
 
ILLINOIS - Elmhurst 
655 W. Grand Ave., Suite 205 
Elmhurst, IL 60126 
phone: (630) 758-0262 
 
INDIANA - Indianapolis 
Stutz Business Center 
212 W. 10th Street, Ste A-205 
Indianapolis, IN 46202 
Phone: (317) 264-9686 
 
INDIANA - Valparaiso 
2400 Cumberland Drive 
Valparaiso, IN 46383 
phone: (219) 464-2389 
 
IOWA - Cedar Falls 
704 Enterprise Drive 
Cedar Falls, IA 50613 
phone: (319) 277-2401 
 
IOWA - Davenport 
736 Federal St., Suite 2202 
Davenport, IA 52803 
phone: (563) 323-7944 
 

LOUISIANA - Baton Rouge 
6113 Benefit Dr. 
Baton Rouge, LA 70809 
phone: (225) 755-8200 
 
MARYLAND - Baltimore 
5710 Executive Drive, Suite 106 
Baltimore, MD 21228 
phone: (410) 869-0085 
 
MASSACHUSETTS - Boston 
240 Bear Hill Rd., Suite 104 
Waltham, MA 02451 
phone: (781) 466-6900 
 
MASSACHUSETTS - Westfield 
53 Southampton Road 
Westfield, MA 01085 
phone: (413) 572-4000 
 
MICHIGAN - Brighton 
10448 Citation Drive, Suite 200 
Brighton, MI 48116 
Phone: (810) 229-2763 
 
MINNESOTA - Minneapolis 
7204 West 27th Street, Suite 114 
St. Louis Park, MN 55426 
phone: (800) 593-8519 
 

ALABAMA - Mobile 
900 Lakeside Drive 
Mobile, AL 36693 
phone: (251) 666-6633 
 
ALASKA - Anchorage 
2000 W. International Airport 
Rd., Suite A10 
Anchorage, AK 99502 
phone: (907) 563-9200 
 
ARIZONA - Phoenix 
4625 E. Cotton Center Blvd., 
Suite 189 
Phoenix, AZ 85040 
phone: (602) 437-3340 
 
ARIZONA - Tucson 
1870 W. Prince Road, Suite 59 
Tucson, AZ 85705 
phone: (520) 807-3801 
 
CALIFORNIA – Costa Mesa 
3585 Cadillac Ave, Suite A 
Costa Mesa, CA 92626 
phone: (714) 258-8610 

http://www.emlab.com/s/main/locations.html
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TestAmerica Locations (cont’d) 

NEW YORK - Albany 
25 Kraft Ave. 
Albany, NY 12205 
phone: (518) 438-8140 
 
NEW YORK - Buffalo 
10 Hazelwood Drive, Ste. 106 
Amherst, NY 14228 
phone: (716) 691-2600 
 
NEW YORK - New York City 
47-32 32nd Place, Suite 1141 
Long Island City, NY 11101 
Phone: (347) 507-0579 
 
NEW YORK - Syracuse 
118 Boss Rd. 
Syracuse, NY 13211 
phone: (315) 431-0171 
 
NORTH CAROLINA - Charlotte 
I-85 South Bldg. 
2858 Queen City Dr., Suite B 
Charlotte, NC 28208 
phone: (704) 392-1164 
 
NORTH CAROLINA - Raleigh 
101-F Woodwinds Industrial Court 
Cary, NC 27511 
phone: (919) 380-9919 
 

For the most current list of locations, please visit us at  www.emlab.com 
For your convenience, you can drop off samples for EMLab P&K at these locations. 

OHIO - Cincinnati 
11416 Reading Road 
Cincinnati, OH 45241 
phone: (513) 733-5700 
 
OHIO - Dayton 
4738 Gateway Circle 
Dayton, OH 45440 
Phone: (937) 294-6856 
 
OHIO - North Canton 
4101 Shuffel Street NW 
North Canton, OH 44720 
phone: (330) 497-9396 
 
OREGON - Portland 
9405 SW Nimbus Avenue 
Beaverton, OR 97008 
phone: (503) 906-9200 
 
PENNSYLVANIA - King of Prussia 
1008 W. Ninth Ave. 
King of Prussia, PA 19406 
phone: (610) 337-9992 
 
PENNSYLVANIA - Pittsburgh 
301 Alpha Drive 
Pittsburgh, PA 15238 
phone: (412) 963-7058 
 

SOUTH CAROLINA - Charleston 
1436-A North Point Lane 
Mt. Pleasant, SC 29464 
phone: (843) 849-6550 
 
TENNESSEE - Knoxville 
5815 Middlebrook Pike 
Knoxville, TN 37921 
phone: (865) 291-3000 
 
TENNESSEE - Nashville 
2960 Foster Creighton Dr. 
Nashville, TN 37204 
phone: (615) 726-0177 
 
TEXAS - Austin 
14050 Summit Dr., Ste. A100 
Austin, TX 78728 
phone: (512) 244-0855 
 
TEXAS - Beaumont 
4400 Lawndale Ave. 
Groves, TX 77619 
phone: (409) 540-5302 
 
TEXAS - Corpus Christi 
1733 N. Padre Island Drive 
Corpus Christi, TX 78408 
phone: (361) 289-2673 
 

MISSOURI - Eureka 
1699 West Fifth Street, #200 
Eureka, MO 63025 
Phone: (314) 302-8354 
 
MISSOURI - Kansas City 
601 NW 39th Street 
Blue Springs, MO 64015 
phone: (800) 276-1286 
 
MISSOURI - St. Louis 
13715 Rider Trail North 
Earth City, MO 63045 
phone: (314) 298-8566 
 
NEW JERSEY - Edison 
777 New Durham Road 
Edison, NJ 08817 
phone: (732) 549-3900 
 
NEW JERSEY - South Jersey 
520 Fellowship Rd., Suite A-106 
Mt. Laurel, NJ 08054 
phone: (856) 222-1990 

TEXAS - San Antonio 
404 E. Ramsey, Suite 208 
San Antonio, TX 78216 
phone: (210) 344-9751 
 
VERMONT - Burlington 
30 Community Drive, Suite 11 
South Burlington, VT 05403 
phone: (802) 660-1990 
 
VIRGINIA - Virginia Beach 
5135 Cleveland Street 
Virginia Beach, VA 23462 
phone: (757) 671-1291 
 
WASHINGTON - Richland 
2800 George Washington Way 
Richland, WA 99354 
phone: (509) 375-3131 
 
WASHINGTON - Spokane 
11922 E. 1st Ave. 
Spokane, WA 99206 
phone: (509) 924-9200 
 
WASHINGTON - Tacoma 
5755 8th Street East 
Tacoma, WA 98424 
phone: (253) 922-2310 

http://www.emlab.com/s/main/locations.html
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When quality and accuracy are critical. 
Analytical Services: Fungi, Asbestos, Bacteria, USP <797>, PCR, Allergens & Radon 

Copyright © 2017  EMLab P&K, a TestAmerica Company 

Phone: (866) 888-MOLD (6653) 
Email: info@emlabpk.com 
Web: www.emlabpk.com 

mailto:info@emlabpk.com
http://www.emlab.com/
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