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Endotoxins and Indoor Environmental Health 

 

At EnviroBiomics, we look beyond mold alone. Endotoxins can be an important part of the indoor environmental 
puzzle, especially in properties affected by moisture, microbial contamination, or long-term water damage. 

Looking Beyond Mold in Water-Damaged Buildings 

Chronic Inflammatory Response Syndrome (CIRS) is a complex, multisystem illness linked to exposure to biotoxins 
in water-damaged buildings. While mold is a well-known trigger, research and clinical experience suggest that 
actinobacteria and endotoxins may also play an important role in some environments. 

What Are Endotoxins? 

Endotoxins are toxic components found in the outer membrane of Gram-negative bacteria. These compounds, also 
known as lipopolysaccharides, or LPS, are part of the bacterial cell wall structure and can remain relevant even 
after the bacteria are no longer alive. That means both viable and non-viable bacteria may contribute to indoor 
endotoxin burden. 

Common Gram-negative bacteria associated with endotoxin release include: 

• Escherichia coli 
• Salmonella 
• Pseudomonas 
• Klebsiella 
• Enterobacter 

Endotoxins in Indoor Dust 

There is no single universally accepted normal indoor dust standard for endotoxins. Levels can vary significantly 
based on geographic location, pet presence, home age, flooring type, and other environmental factors. 

Because of that, endotoxin results are often interpreted using context-specific reference ranges and action 
thresholds rather than a universal cutoff. In general residential settings, geometric mean values in U.S. housing are 
often reported in the range of about 30 to 82 EU/mg. For CIRS-sensitive individuals, Shoemaker-based 
environmental guidance commonly uses a more specific safety target of less than 100 EU/mg as part of a broader 
clinical and environmental interpretation. 
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Endotoxin Action Levels for CIRS 

According to Dr. Ritchie Shoemaker's protocols for Chronic Inflammatory Response Syndrome (CIRS) and water-
damaged buildings, the recommended environmental endotoxin level for safer occupancy is less than 100 EU/mg 
(Endotoxin Units per milligram) of dust, often measured using EnviroBiomics testing methods. 

Key Considerations in the Shoemaker Protocol 

Metric Shoemaker-based guidance 

Endotoxin safety target Less than 100 EU/mg 

HERTSMI-2 safer re-entry target Below 10 

Complementary assessment 
Review actinomycetes and beta-glucans alongside 
endotoxins 

Endotoxins are potent pro-inflammatory lipopolysaccharides from Gram-negative bacteria and are often evaluated 
in water-damaged buildings because they may act as major drivers of innate immune activation in CIRS-susceptible 
individuals. 

• Safe levels: Environmental endotoxin levels measured by Swiffer dust sampling are ideally below 100 EU/mg. 
• Building health: In addition to endotoxins, the HERTSMI-2 score should be below 10 for safer re-entry into a 

building. 
• Complementary tests: Actinomycetes and beta-glucans are often reviewed alongside endotoxins as part of a 

broader environmental assessment. 
• Health effects: Elevated endotoxin levels may contribute to persistent innate immune activation, fatigue, brain 

fog, and chronic inflammation. 
• Remediation: High indoor endotoxin levels may require cleaning and remediation before a building is 

considered safer for re-entry, particularly for sensitized individuals. 

Why Endotoxin Levels Can Vary 

Pets: Animals, especially dogs, are among the strongest contributors to elevated indoor endotoxin levels. 

Housing characteristics: Older homes and homes with carpet often have higher endotoxin levels than newer 
homes or homes with hard-surface flooring. 

Environment: Rural and farm households often show substantially higher endotoxin levels than urban homes. 

Cleaning and ventilation: Frequent dusting and central air conditioning are often associated with lower airborne 
endotoxin levels, although results can vary by home and by study. 

Why Endotoxin Testing Matters Indoors 

Endotoxins are powerful inflammatory agents. In indoor environments, especially water-damaged buildings, they 
may contribute to immune activation and ongoing health complaints. 

These pro-inflammatory bacterial compounds are often evaluated alongside mold and actinobacteria when 
assessing a building's overall microbial burden. In some cases, elevated endotoxin levels may help explain 
symptoms such as fatigue, brain fog, and chronic inflammation, particularly in sensitive individuals. 
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Testing and Interpretation 

Endotoxins are fragments of Gram-negative bacteria that can flourish in damp environments alongside mold. They 
are often measured as part of a broader environmental assessment, especially in homes or buildings with moisture 
issues. 

• Common locations: Levels may be higher on kitchen floors and other high-dust or moisture-prone areas, while 
bedding may show lower levels but still represent important exposure due to prolonged contact. 

• Integrated testing: Endotoxins are often evaluated alongside HERTSMI-2 and actinobacteria results for a more 
complete assessment. 

• Remediation planning: If levels are elevated, corrective action may include fine particulate cleaning and 
addressing the moisture source that allowed microbial growth. 

High indoor endotoxin levels may require remediation before a building is considered safer for re-entry, especially 
for sensitized or CIRS-susceptible individuals. 

Health Concerns Discussed in the Literature 

The literature has connected endotoxin exposure with several inflammatory and neurologic conditions. For web 
publication, these are best framed as associations discussed in the literature rather than direct claims of 
causation. 

• CIRS: Endotoxins may act as potent inflammatory triggers in water-damaged buildings and may contribute to 
persistent innate immune activation, with symptoms such as fatigue, brain fog, body aches, and other 
multisystem complaints. 

• Alzheimer's disease: Elevated endotoxin levels have been reported in the blood and brains of some patients 
and may be associated with amyloid beta and tau-related pathology. 

• Parkinson's disease: Lipopolysaccharides may contribute to neuroinflammation, alpha-synuclein aggregation, 
and injury to dopaminergic neurons. 

• Amyotrophic lateral sclerosis (ALS): Some reports describe elevated blood endotoxin levels in ALS patients, 
with possible links to neuroinflammatory damage and protein aggregation. 

• Neuropsychiatric conditions: Chronic low-level endotoxin exposure has been associated with depression, 
anxiety, autism spectrum disorders, and sickness behavior such as lethargy, mood changes, and cognitive 
difficulty. 

Common Indoor Sources of Endotoxins 

Endotoxins may be present in a variety of indoor environments, especially where moisture, plumbing issues, or 
bacterial growth are involved. Common sources include: 

• Water-damaged building materials 
• Leaks, flooding, and chronic moisture 
• Sink traps and floor drains 
• Dry traps and plumbing-related issues 
• Leaking pipes and sewage backups 
• HVAC systems with dirty coils or contaminated filters 
• Cockroach infestations 
• Household pets 
• Damp basements, crawl spaces, bathrooms, and compost areas 

Why a More Complete Assessment Matters 

When evaluating a water-damaged building, focusing only on mold may overlook other important inflammatory 
exposures. Endotoxins can be a significant part of the overall microbial burden and may help explain symptoms in 
sensitive individuals, especially those dealing with CIRS or other inflammation-related conditions. 
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A more complete environmental assessment may consider mold, actinobacteria, endotoxins, and other microbial 
contaminants together. 

Learn More 

At EnviroBiomics, we help clients evaluate indoor environmental exposures more comprehensively so they can 
make better-informed decisions about health and remediation. If you are concerned about water damage, hidden 
microbial contamination, or inflammatory burden in a home or building, endotoxin testing may be an important part 
of the picture. 

EnviroBiomics 
210-570-2095 

support@envirobiomics.com 
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