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	1. Indoor Allergen
Avoidance
Topic: 12th  January 2024
Tanatchabhorn Soponkanabhorn, MD.
Division of Allergy, Immunology and Rheumatology
Department of Pediatrics, King Chulalongkorn Memorial Hospital
 


	2. Environmental Allergens
• Dust  mite
• Domestic animals: cats, dogs
• Insects: coakroaches
• Mouse
• Fungi
• Pollens
• Fungi: Cladosporium,
Alternaria
Allergens
Indoor allergens Outdoor allergens
 


	3. Indoor Allergens
• Majority  of people spend more than 90% of their time
indoors
• Factors effecting indoor environment:
• Building systems, construction technique, contaminant
sources, and occupants’ behavior
• Risk factors for indoor pollution:
• Environmental tobacco smoke
• Biomass fuel
• Cleaning producs
• Biological allergens
• The significant rise in allergy incidence cannot be solely
explained by genetic factors but by increasing air pollution,
changing lifestyles, and interactions between biological
allergens and air pollution
Pham DL, et al. Front Allergy. 2023 Oct 6;4:1229238.
 


	4. Environmental allergens in  asthma patients
• Asthma control factors: adherence, intrinsic factors, and
environmental exposure
• Allergen exposures increased the risk of asthma exacerbation
and the development of fixed airflow limitation
• Allergen patterns varied by climate, humidity and geography
• Inner-city home environment: high airborne pollutants
and high levels of mice and cockroach
• Associated with more significant asthma morbidity
• HDM Der p 1 allergens: proven as an independent trigger
of asthma
• Pet allergen exposure was also related to difficult-
controlled asthma
• Pet allergen levels were associated with greater asthma severity
Pham DL, et al. Front Allergy. 2023 Oct 6;4:1229238.
 


	5. Major indoor allergens
•  Dust mite
• Domestic animals: cats, dogs
• Mouse (Rodent)
• Insects: coakroaches
• Fungi (Mold)
• Pollens
 


	6. Dust mites
  


	7. Dust mites
• Pyroglyphid  mites dominates (Pyroglyphidae)
• D. pteronyssinus, D. farinae, Euroglyphus manei
• Mites in tropical areas
• Blomia tropicalis
• Storage mites
• Lepidoglyphus destructor, Tyrophagus putrescentior
• Large predator mites
• Genus Cheyletidae, Tarsonemus
• Dust mites: Pyroglyphidae
• Domestic mites: any species of mites found in homes
 


	8. Dust mites
• Mites:
•  Oval shape and creamy to translucent white
bodies
• Eight-legged, approximately 0.3 mm in length
(sightless)
• Live on skin scales and other debris
• Light sensitive and photophobic
• Temporarily migrate to the top of carpeting during the
dark of night
• Absorbing water through a hygroscopic substance
extruded from their leg joints
• Mites excrete partially digested food and digestive
enzymes as fecal particles surrounded by a
chitinous pertitrophic membrane
• The membrane is not waterproof and allergens elute from
fecal particle rapidly
• Mite fecal pellets are similar to pollen grain size (1—35
µm in diameter)
Wilson JM, Platts-Mills TAE. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):1-7.
 


	9. Dust mites
• In  1967, the breakthrough of house dust mite came from the microscopic identification of dust
mite crawling in house dust samples obtained from damp house in Netherlands
• The first purification of a dust mite allergen was dependent on a gift of 400 g of spent dust mite
culture medium contained dead mites, eggs, and mite feces
• This allergen was initially call F4P1 and subsequently Der p1 (first major allergen)
• Mite allergens:
• Cysteine protease: Der p 1, Der f 1
• Serine protease: Der p 3,6,9
• Group 1: Der p 1 and Der f 1
• Group 2: Der p 2 and Der f 2
• Similar to each other in structure, strongly cross-reaction
Wilson JM, Platts-Mills TAE. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):1-7.
Environmental assessment and exposure control of dust mites: a practice parameter. 2013.
 


	10. Dust mites
• House  dust mites:
• Dependent on the humidity and temperature of the environment
• They have fairy tight optimal growth temperature between 65-80 ºF
• As the humidity falls, mites will withdraw from the surface
• In dry conditions, it may take months for mites to die and longer for allergen levels to
decrease in carpets, sofas, and mattresses
• The most significant concentration of house dust mites is detect in bedding, in fabric-
covered furniture, carpets and soft toys, as these areas provide an ideal food source in
form of exfoliated human skin
Wilson JM, Platts-Mills TAE. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):1-7.
Environmental assessment and exposure control of dust mites: a practice parameter. 2013.
 


	11. Dust mites
• Health  effects - Dust mite exposure in asthma and allergic rhinitis
• Dust mite exposure more than 2 µg of dust mite
allergen per gram of dust increased the risk of
development of IgE and asthma in susceptible
children
• There is no specific cutoff or threshold for
mite exposure
• Dust mite exposure should be minimized in
order to decrease the risk of developing
asthma in sensitized children
• The higher the level of dust mite exposure at 1
year, the sooner the first episode of wheezing
occured
 


	12. Dust mites
• Health  effects - Dust mite exposure in atopic dermatitis
• Children wirh atopic dermatitis have a higher prevalence of mites on their skin than healthy
children
• Dust mites were found on the skin of 35% of children with atopic dermatitis, 7.9% to
heathy control
• Moderate to severe atopic dermatitis is strongly associated with sensitization to dust mite
• Molecules from dust mites have been shown to induce the release of proinflammatory
cytokines and chemokines from epidermal keratinocytes and dermal fibroblasts in vitro
• Mite avoidance should be beneficial for the treatment of these patients
Environmental assessment and exposure control of dust mites: a practice parameter. 2013.
 


	13. Process of dust  mite avoidance
• Mattress casing and laundering
• Humidity control
• Air cleaners
• Carpets, furniture, drapes
• Vacuum cleaners
Wilson JM, Platts-Mills TAE. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):1-7.
 


	14. Process of dust  mite avoidance
• Mattress casing and laundering
• 4 Basic types of allergen-barrier encasing
• Vinyl
• Laminated
• Microfiber fabric encasing
• Woven microfiber
• Mean pore size smaller than 10 µ
(block Der p 1)
• Filter that prevents allergen escape
• Allows air and water vapor to pass
freely through the fabric
• Washable
• Nonwoven microfiber
Plastic cover
Environmental assessment and exposure control of dust mites: a practice parameter. 2013.
• Block all allergens
• Increase sweat, less comfortable
 


	15. Process of dust  mite avoidance
• Mattress casing and laundering
• Fine nonwoven fabrics
• Pore size of less than 6-10 µm
• Fusing a mass of overlain short filaments to each
other with heat, glue, and pressure
• Mites could penetrate through the unwoven fabrics
• Debris from mites get into fabrics and hard to
remove
• Beware of the use of detergent, bleached, and
repeated washing
• Others: film-coated cover, Acaricide-coated cover
Dust mite on woven fabric Fine woven fabric
Cotton with large pore Nonwoven material
Wilson JM, Platts-Mills TAE. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):1-7.
Pham DL, et al. Front Allergy. 2023 Oct 6;4:1229238.
 


	16. Process of dust  mite avoidance
• Mattress casing and laundering
Recommendation:
• Fine nonwoven fabrics are the correct material for pillowcases and for covers on
duvets or comforters
• Using hot water in a front-loading, high efficiency washing machine
• All the material on top of the mattress should be suitable for regular washing and
dried to kill mites
Wilson JM, Platts-Mills TAE. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):1-7.
 


	17. Process of dust  mite avoidance
• Humidity control
• Dust mites rely on ambient moisture for growth and reproduction
• Varied depending on house design and climate conditions
Recommendation:
• A relative humidity of 45% to 50% is typically considered the threshold to achieve control
• Increased ventilation in dry climates/winter, using air conditioning during summer
• Not using evaporative coolers or portables dehumidifiers
Wilson JM, Platts-Mills TAE. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):1-7.
 


	18. Exposure assessment of  dust mite
• Encourage dust mite-allergic patients to
obtain ans use a hygrometer to
measure humidity in their home
• A hygrometer – used for measuring RH of
the air
• RH – the amount of water vapor in the air,
expressed as a percentage of the maximum
possible water pavor that can be held by air
at that temperature
• RH lower than 50% is associated with
water activity in upholstered furniture and
bedding that is below that which dust mites
require for survival
Environmental assessment and exposure control of dust mites: a practice parameter. 2013.
 


	19. Process of dust  mite avoidance
• Air cleaners
• HEPA filter (High-efficiency particulate air filter), developed in 1942
• Allows passage of air and removes 99.7% of particles as small as 0.1 µm
• Excludes particles as small as tobacco smoke
• The cleaner dose not disturb the dust on the floor
• Recommendation:
• HEPA filters can reduce respiratory symptoms in atopic subjects
• May not be helpful as part of multifaceted avoidance strategies
• Mite allergen only become airborne briefly following disturbance of a soft substrate
• Using vacuum cleaners equipeped with HEPA filtration to trap dust mite fecal pellets
effectively within the vaccuum bag to remove HDMs from carpets and furniture
• Can remove some of mite allergen, but cannot remove the mite themselves
Wilson JM, Platts-Mills TAE. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):1-7.
Pham DL, et al. Front Allergy. 2023 Oct 6;4:1229238.
 


	20. Process of dust  mite avoidance
• Carpets, furniture, drapes
• Modern vaccum is not impossible to get all the debris and dust mite allergen out of the
carpet
• Humidity control should be part of any strategy
• The best way is to remove carpeting, especially in the bedroom, leaving a smooth wood or
other wipeable floor
• Acaricides applied to carpets have not shown clinical benefit
Recommendation:
• Carpets should be kept to a minimum, and taken up to be cleaned and dried in the sun
• In the bedroom should besmooth wood or other wipeable floor
Wilson JM, Platts-Mills TAE. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):1-7.
Pham DL, et al. Front Allergy. 2023 Oct 6;4:1229238.
 


	21. Process of dust  mite avoidance
• Vacuum cleaners
• Vacuum cleaners cannot prevent accumulation of debris including
human skin scales (ie, mite food) in a carpet
• Live mites are not removed from a carpet by a vacuum cleaner
(mites have elegant food pads that allow tham to hold on any
surface)
• Steam cleaners cannot goes deep in the carpet, it can bring out
colored material from the deep carpet
Recommendation:
• Steam cleaning with a HEPA filter-equipped vaccum had modest
additional benefit to mite allergen reduction
Wilson JM, Platts-Mills TAE. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):1-7.
 


	22. Approach of decreasing  dust mite exposure
Recommendation
Bedroom - Cover mattress with plastic or fine woven fabric; cover pillows and comforters with
fine woven fabrics; mattress pads, sheets, and all blankets should be suitable for
washing every 1-2 weeks
- Remove carpet if possible; decreased upholstered furniture, drapes, clothing, etc.
- Room air cleaner; best to use HEFA filter placed on polished floor
Whole house - Decrease to 45% relative humidity or less
- Ventilate house at times when there is low outside humidity
- Choose a house with 2nd floor bedrooms
- Avoid concrete slabs except in the basement and certainly avoid fitted carpets on a
concrete slab
Specific questions
beyond the bedrom
- Vacuum carpets twice weekly
- Avoid upholstered furniture as much as possible and reduce clutter to facilitate
cleaning
- Carpets should be area rugs if possible, ideally they should be cleaned or put out in
the sun and beaten
Wilson JM, Platts-Mills TAE. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):1-7.
 


	23. Cost of interventions  to decrease exposure to dust mite allergens
Environmental assessment and exposure control of dust mites: a practice parameter. 2013.
- Benzyl benzoxate
- Disodium octaborate
- Tannic acid
 


	24. Disturbance of dust  in the home
• Many forms of housework can disturb dust and this increase exposure
• Moving furniture
• Throwing pillows, drapes, bedding
• Recommendation:
• Patients wear a mask during cleaning and leave the room for 20 minutes afterwards
• Double thickness paper bags are effective preventing allergen-containing particles coming
through
Wilson JM, Platts-Mills TAE. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):1-7.
 


	25. Home assessment for
dust  mite allergens
Environmental assessment and exposure control: a practice parameter--furry animals. Ann Allergy Asthma Immunol. 2012.
 


	26. Furry pet allergens
  


	27. Furry pet allergens
•  Health effects:
• Allergic sensitization to cat and dog is common
• 12% of general population
• 25-65% of children with persistent asthma
• Furry animals exposure associated with the development of allergic diseases; asthma, allergic
rhinitis
• Pet allergen exposure has been linked to worse asthma outcomes in animal-sensitized adults
and children with asthma
• There is evidence that early exposure to animal allergens may have a protective effect in
some individuals
 


	28. Furry pet allergens
Dávila  I, Domínguez-Ortega J, et al. Allergy. 2018 Jun;73(6):1206-1222.
 


	29. Cat allergens
• Fel  d 1: a salivary protein, accumulated in fur (cat licked themselves)
• Still accumulated in shaved skin
• Inhalant allergens: small, aerodynamic size 5 µm in diameter
• Small particles fall slowly and can be kept airborne by minor disturbance in the house
• Increased ventilation helps to remove small particles from the house
• Air filtration with room air cleaner may be a useful method reducing exposure to allergen on small
particles
• Others proteins producing by cats:
• Cat albumin (Fel d 2)
• Cystatin (Fel d 3)
• Lipocalin (Fel d 4)
• Cat IgA (Fel d5)
Dávila I, Domínguez-Ortega J, et al. Allergy. 2018 Jun;73(6):1206-1222.
 


	30. Cat allergens
• The  length of cat hair dose not correspond
with the allergenicity of a cat (or dog)
• There is no evidence of existence of a
completely nonallergenic furry animal
• Cat allergens can be removed from cat by
washing and the animal will release airborne
allergen but only for 1 day
Environmental assessment and exposure control: a practice parameter--furry animals. Ann Allergy Asthma Immunol. 2012.
 


	31. Cat allergens
• Serial  house dust samples were collected from 15 homes
during a 9- to 43-week period after cat removal
• Fel d 1 declined gradually in most homes
• By 20-24 weeks after cat removal:
• 8/15 homes reached levels consistent with levels
found in control homes without cats
• 2/15 homes, allergen levels fell much more rapidly
after aggressive environmental control
• Fel d 1: heat stability
• Steam cleaning of carpets had no benefit over
regular vacuuming
Wood RA, Chapman MD, Adkinson NF Jr, Eggleston PA.. J Allergy Clin Immunol. 1989 Apr;83(4):730-4.
 


	32. Cat allergens
• Median  levels of Fel d 1 values changed
significantly after cat removal
• Median levels of Der p 1 and Der f 1 remained
relatively stable
• The exposure to ambient air of cat-containing room
with Fel d 1 level of 126 U/gm, all cat-sensitive
individuals who were tested developed symptoms
of rhinitis and asthma within 2 hours
Wood RA, Chapman MD, Adkinson NF Jr, Eggleston PA.. J Allergy Clin Immunol. 1989 Apr;83(4):730-4.
 


	33. Cat allergens
• Recommendation:
•  Removing the cat is an effective way to reduce exposure to cat allergen!
• Removal of the cats from home leads to progressive reduction in the
concentration of Fel d 1 in the house, may take as long as 4 months for the
levels in carpet dust fall below 8 µg/g
• Keeping the cat outside the house:
• Reduce cat allergen but it can be passive transfer
• Using HEPA room filter
• Washing the animal
Environmental assessment and exposure control: a practice parameter--furry animals. Ann Allergy Asthma Immunol. 2012.
 


	34. Dog allergens
• Can  f 1: major dog allergens
• Found in the saliva, skin, and hair follicles of dogs
• Airborne allergens, small particles (10-20 µm)
• Remain airborne for long periods of time
• Adhere to clothing and surfaces
• The concentrations are 10-1000 times higher in home with pets than those without pets
• Carried long distances
• Passive transfer to environments where no pets may be present
• High levels of Can f 1 can accumulate in house dust, and significant levels of both cat and
dog allergens have been found in dust from schools
• Can f 2, Can f 4: significant inhalant allergens
Environmental assessment and exposure control: a practice parameter--furry animals. Ann Allergy Asthma Immunol. 2012.
 


	35. Dog allergens
• Recommendation:
•  In pet-sensitized individuals: should remove pets from home!
• Keeping the dog out of the house and controlling accumulation in reservoir
• Frequent washing the animal twice a week
• Reducing airborne allergen due to rapid rise, similar to baseline values within 3 days
after washing
• HEPA filter in a room or washing of dogs can significantly decrease airborne allergens
• Application of topical lotions that encapsulate the allergens on the fur of
animal that lives with patients who are allergic to epithelia
Dávila I, et al. Allergy. 2018 Jun;73(6):1206-1222.
 


	36. Dog allergens
• Recommendation:
•  Using HEPA room filter with frequent vacuuming
• Using night-time temperature-controlled laminar airflow home cleaning
regimens:
• Encasement of mattresses (mean pore size equal to or less than 6 µm)
• Pillows with impermeable covers
• Removal of carpeting from the home or items that may act as a reservoir
Dávila I, et al. Allergy. 2018 Jun;73(6):1206-1222.
 


	37. Dog allergens
• Recommendation:  to minimize animal epithelia exposure
• Changing clothes when traveling from places with a high allergen
concentration to place with low allergenic concentration
• If people who live with an allergic patient work with or have been
contact with animals, they should change their clothes and shower
before returning home
• Family members and friends who have animals should refrain from
bringing them to the home of the patient who is allergic to epithelia
• In case of schools:
• Students who live with pets to wear clothes that have not come into
contact with these pets.
• Presence of animals in classes should be avoided
Dávila I, et al. Allergy. 2018 Jun;73(6):1206-1222.
 


	38. Role of hypoallergenic  breeds?
https://allerca.com/html/hypoallergenic.html
 


	39. Hypoallergenic breeds
• Do  the ‘hypoallergenic breeds’ really exist?
• Allerca’s website claims their pets produce lower allergenic quantities of pet
dander through gene mutations
• They naturallly breed selected animals that possss genetic defect that
produces a different version of the relevant protein
• They produced kittens and puppies with a natural change in the structure of
Fel d 1 and Can d 1 allergens
• There is no evidence to support ‘hypoallergenic pets’
• Aside from the major allergens, minor allergens (Fel d 2, Fel d 3, Fel d 4) also
sensitize pet-allergic individuals
Butt A, Rashid D, Lockey RF. Ann Allergy Asthma Immunol. 2012 Feb;108(2):74-6.
 


	40. Hypoallergenic breeds
• Recommendation:
•  Hypoallergenic dog breeds:
• Portuguese Water Dogs appear to produce less allergen in the house,
possibly because their coat produces less dander
• There is no evidence to support that hypoallergenic dog would be benefit
in the dog-sensitized patient
Environmental assessment and exposure control: a practice parameter--furry animals. Ann Allergy Asthma Immunol. 2012.
 


	41. Coackroaches
  


	42. Cockroaches
• Most common  cockroach species in domestic homes and public building
• Blattella germanica (German cockroach)
• Bla g 1, Bla g 2 : found in saliva, secretions, debris and fecal materials
• Periplaneta americana (American cockroach)
• Per a 1 : found in saliva, secretions, debris and fecal materials
• Airborne allergens:
• When disrupted, cockroach protein become airborne and settled down rapidly
• Can be measured in the air of infested house during vacuum cleaning
• Aerodynamic large, more than 10 µm in diameter, consequently fall rapidly
 


	43. Cockroaches
• Cockroach infestation  is associated with
presence of
• Highly dense population
• Urban environment
• Low socio-economic status
• Common in cities where the climate is hot
enough, where heating is maintained in
house or apartment buildings
• Cockroach allergens have been found
commonly in floor dust, kitchen
cabinets, bathrooms, and basements
Pham DL, et al. Front Allergy. 2023 Oct 6;4:1229238.
 


	44. Cockroaches
• Recommendation:
• Poison  bait (trap/paste)
• Boric acid: damaging the foregut
• Hydramethylnon
• Abamectin
• Fipronil or indoxacarb – gel bait insecticides
* preferrable
• Hiring professional pest control service
• Spraying insecticides is ineffective, often
irritating in patients with asthma
Pham DL, et al. Front Allergy. 2023 Oct 6;4:1229238.
 


	45. Cockroaches
• Recommendation:
• Careful  housekeeping to enclose all sources of foods for the insects
• Cleaning to remove any accumulated allergen
• Sealing as many access points to house as possible
• HEPA with vacuuming and covering mattresses can help eliminate reservoirs of allergens
Pham DL, et al. Front Allergy. 2023 Oct 6;4:1229238.
 


	46. Mouse (Rodent)
  


	47. Mouse allergen
• Mus  m 1:
• Major mouse allergen
• Excreted in mouse urine
• Carried on small particles (< 10 microns), remained airborne for prolonged period of time
• Health effects:
• 18-51% of urban, low income children are sensitized to mouse
• In urban children with asthma, sensitization to mouse has been independently associated
with rhinitis
• Mouse allergens in dust correlated with IgE antibodies to these allergens with asthma
• Mouse allergen sensitization and exposure has also been linked to a higher risk of asthma
morbidity and uncontrolled asthma
Ahluwalia SK, et al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):9-19.
 


	48. Mouse allergen
• Concentrations  of mouse allergen in settled dust are 100-1000-
fold higher among certain low-income, urban neighborhoods
than among suburban neighborhoods
• Home characteristics associated with higher concentrations of
mouse allergen
• Presence of holes
• Cracks in the walls
• Mouse allergen can be present even without reported mouse
sightings in the home
• The presence of cat in the home is associated with lower mouse
allergen concentrations
• It may not be a good solution to have both mouse and cat in a
home in patient with asthma
Ahluwalia SK, et al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):9-19.
 


	49. Mouse allergen
• Recommendation
•  Integrated pest management (IPM) - Mutifaceted interventional approach
• Vigorous cleaning
• Meticulous food disposal
• Sealing holes and cracked in housing structures
• Setting traps or rodenticide (if necessary)
• Bait blocks may be associated with the risk of accidental ingestion by children and pets
Ahluwalia SK, et al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):9-19.
Matsui EC, et al. Pediatrics. 2016 Nov;138(5):e20162589.
 


	50. Mouse allergen
• IPM  study
• Pilot study of professional-delivered
IPM
• Intervention: IPM strategy
• Filling the holes and cracks with copper
mesh and caulk sealant
• Vacuuming with HEPA filters
• Cleaning surfaces with mild detergents
(Pinesol/Fantasttik)
• Educating the family on pest control
measures
• Tracking powder with indandione
• Snap traps were set away from the
children on the area around fridges, trash,
and stoves
• Additional traps were applied in the living
room and bedroom
Phipatanakul W, et al. Ann Allergy Asthma Immunol. 2004 Apr;92(4):420-5.
75% reduction in mouse allergen
concentrations in the intervention group
 


	51. Mouse allergen
• IPM  study
Phipatanakul W, et al. Ann Allergy Asthma Immunol. 2004 Apr;92(4):420-5.
 


	52. Fungi (Mold)
  


	53. Fungi (Mold)
• Common  indoor fungi (mold):
• Aspergillus (Asp f 1) and Penicillium
• Common outdoor fungi (mold):
• Alternaria (Alt a 1) and Cladosporium
• Mold allergens are encountered by inhaling mold spores of
varying sizes and shapes
• Ranging from 2-250 mm, with many being respirable
• Health effects:
• 56% of homes had levels of some molds above thresholds
observed to be associated with asthma symptoms
• Children sensitized and exposed to major indoor molds appear to
be at greater risk of asthma exacerbations
Ahluwalia SK, et al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):9-19.
Matsui EC, et al. Pediatrics. 2016 Nov;138(5):e20162589.
https://www.idealresponse.co.uk/
 


	54. Fungi (Mold)
• Primary  indoor sources of mold growth:
• Flood, leaks, condensation
• Mold can grow in aeration/conditioning ducts and water pipes
• Outdoor mold
• Commonly found indoors
• Can be tracked in through open windows and doors, and on clothing and pets
• Best predictors for indoor concentrations of fungi:
• Outdoor concentrations when windows are open
• Overall dampness in a home when windows are closed
Ahluwalia SK, et al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):9-19.
 


	55. Fungi
• Recommendation:
• Controlling  humidity (<50%) – increasing ventilation and covering cold surfaces
• Beware of water intrusion, inadequate ventilation, defective plumbing
• Removing sites for fungal growth (moisture prone areas)
• Organic building material such as wood, cellulose, dry wall and card board are most
vulnerable to fungi
• Removing wallpaper
• Cleaning surfaces with fungicides/detergents
• Removing mold from hard surfaces
• Advising allergic individuals to avoid living in basements
Ahluwalia SK, et al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):9-19.
 


	56. Outdoor allergens
• Fungi  (Mold)
• Pollens
 


	57. Pollens
  


	58. Pollens (from outside)
•  Grass pollens
• Classified into 8 classes and contain 20-40 distinct antigens
• Rupture of pollen grains triggered allergic reaction
• Releasing hundred of toxic starch granules that small enough to penetrate and disturb
airway
• Epidermic thunderstorm asthma
• Acute asthma triggered after thunderstorm
Pham DL, et al. Front Allergy. 2023 Oct 6;4:1229238.
 


	59. Pollens (from outside)
•  Recommendation
• Filtering incoming air using HEPA filters
• Using air conditioning
• Keeping doors and windows closed and frequently washing the surfaces
• Those who are allergic to grass should avoid mowing pollinating grass
• Employing respirators, goggles, and face mask outdoors
Pham DL, et al. Front Allergy. 2023 Oct 6;4:1229238.
 


	60. • Randomized controlled  trial of an environmental
interventions
• Enrolled 937 children with atopic asthma, aged 5-11
years
• Interventions:
• 6 modules focused on remediation of exposure to dust
mites, passive smoking, cockroaches, pets, rodents, and
mold
• Creation of an environmental sleep zone
• Allergen-imperbeable covers, vacuuming cleaning with HEPA
filter, HEPA air purifier in child’s bedroom
• Outcome: maximal number of days with symptoms in
the 2 weeks before telephone interview
• Intervention group had fewer days with symptoms than
control group
Home-Based Environmental
Intervention
Morgan WJ, et al. N Engl J Med. 2004 Sep 9;351(11):1068-80.
 


	61. Home-Based Environmental Intervention
•  A greater declined in levels
of allergens
• Reductions in the levels of
cockroach allergens and
dust mite allergen on the
bedroom floor were
significantly correlated with
reduced complications of
asthma
Morgan WJ, et al. N Engl J Med. 2004 Sep 9;351(11):1068-80.
 


	62. Summary
Indoor allergens Recommended  intervention for allergen reduction
Furry pets Removal of the pet from home
Cockroach Integrated pest management (IPM)
Strategic use of gel bait insecticides containing fipronil or indoxacarb targeted to
areas with cockroach activity
Mouse Integrated pest management (IPM), comprehending education about
implementing IPM
Fungi/molds Decreasing dampness through fixing leaks and water extravasation along with
removal of visible mold
 


	63. Cockroach
House dust mite
  


	64. Dogs and cats
Pollens
  


	65. Fungi (Mold)
  


	66. Thank you
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