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Occupational Asthma and Wood Dust

Wood dust is a common exposure in the workplace. Many
products we use are made from wood and many workers are
exposed to wood dust during their manufacture; occupations
with exposure to wood dust include carpenters, furniture makers,
cabinet makers, instrument makers, and saw mill workers. This
newsletter focuses on asthma among these workers. Other respir-
atory conditions that can occur with exposure to wood dust in-
clude hypersensitivity pneumonitis, chronic bronchitis/COPD,
and mucosal irritation. In addition, wood dust exposure has been
linked to nasopharyngeal cancer and cancer of the nasal and pa-
ranasal sinuses and has therefore been classified as a human car-
cinogen (Group 1) by the International Agency for Research on
Cancer (IARC) (http://monographs.iarc.fr/ENG/Monographs/
vol100C/mono100C-15.pdf).

The major components of wood are cellulose (40-50%), lig-
nin (25-35%) and hemicellulose (polyose) (15-30%). Other com-
ponents include non-polar organic extractives (fatty acids, resins,
waxes, alcohols, terpenes, sterols, steryl acids, and glycerides),
polar organic extractives (tannins, flavinoids, and quinones) and
water soluble extractives (carbohydrates, alkaloids, proteins and
inorganic material). In tropical woods, extractives represent 15%
or more of the wood mass, while in temperate climate trees they
are less than 1% of the wood mass. This increased percentage of
extractives in tropical woods, which is probably an adaptive re-
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sponse to increased fungi and insects in the tropics, explains
why more species of tropical than temperate woods have been
shown to cause occupational asthma (see Tables 1 and 3). Addi-
tional causes of work-related asthma include products of trees —
latex from rubber trees, colophony, tall oil and turpentine from
pines, terpenes from Western Red Cedar, and gums that have
been used in printing, dentistry and hairdressing salons (acacia,
guar, gutta-percha, and karaya).

There are 247 families of trees and hundreds of thousands of
species. Tables 1 (temperate trees) and 3 (tropical trees) show
the specific species of trees where there have been positive spe-
cific antigen challenge tests for wood dust/extracts from these
species. Table 2 shows the tree products and their sources where
there have been positive specific antigen challenge tests.

In addition to these individual case reports, there have been
multiple epidemiologic studies that have shown increased respir-
atory adverse health effects in furniture manufacturers and
sawmill workers (1, 2). The increased risk of asthma was ~ 1.5
in both meta analyses (1,2). In a Danish study of furniture work-
ers, only seven of 131 (5.3%) workers with asthma had IgE to
pine, the predominant wood being used, indicating that sensitiza-
tion to wood dust is only one mechanism for asthma noted in the
wood working industries (3).

1. Wiggans RE, Evans G, et al. Asthma in furniture and wood processing workers: a systematic review. Occupational Medicine 2016; 66:193-201.
2. Pérez-Rios M, Ruano-Ravina A, et al. A meta-analysis on wood dust exposure and risk of asthma. Allergy 2010; 65:467-473.
3. Skovsted TA, Schliinssen V, et al. Only few workers exposed to wood dust are detected with specific IgE against pine wood. Allergy 2003;

58:772-779.

There have been 34 individuals with work-related asthma from exposure to wood dust reported in Michigan since 1989, 29 were
new onset and five aggravation of pre-existing asthma. We are interested in receiving reports of additional individuals with asthma
when wood dust is the possible cause or a significant cause of aggravation. Dr. Rosenman can be contacted at 1-800-446-7805. He
is available to discuss diagnostic or management issues of patients with work-related asthma.

CASE REPORTS

#1 A man in his 30’s worked for about one year at a company making wooden doors before he developed wheezing and shortness of
breath. His symptoms were related to his work, sanding the doors and improved on weekends and on vacations. He used an air hose to
clean up the saw dust. The wood was maple and oak. He was begun on Albuterol and Symbicort. He was fired five months after his
symptoms began. His respiratory symptoms improved but continued to require asthma medicine. He had never smoked cigarettes and
had no family or personal history of allergies. Spirometry six months after he left work was normal and a methacholine challenge test

was positive at the second concentration.

An inspection of his workplace by Michigan OSHA found violations for not having a written hazard communication standard and not

assessing formaldehyde levels in the Veneer area.




#2 A man in his 20’s worked for about one year sanding and using a router at a wood furniture manufacturer before developing wheezing, cough, chest
tightness and shortness of breath. His symptoms were related to work and improved on weekends and vacations. The wood was many different types
from all over the world. He was begun on Albuterol. He had two emergency department visits and one hospitalization for his asthma in the three years
after his respiratory symptoms began. He was fired for missing too many days of work. His symptoms improved after he left, although he still used
Albuterol about three times per week. He smoked half a pack of cigarettes for seven years before his symptoms began. He had a history of hay fever and
allergies to pollen.

An inspection of his workplace by Michigan OSHA found no violations, but did recommend down-draft ventilation for the sanding table to reduce ex-
posures.

#3 A man in his 40’s, who planed and sanded instruments made from ebony, developed wheezing, cough, chest tightness and shortness of breath. His
respiratory symptoms began two months after beginning work and improved on weekends and vacations. He was begun on Albuterol and had three
courses of Prednisone. Two months later he left work on the advice of his doctor. His symptoms improved but he continued to use Albuterol. He had
smoked a half to one pack of cigarettes per day for 25 years. He had no personal history of allergies, although there was a family history of asthma. His
FEV1 was 87% of predicted with a FEV1/FVC ratio of 66%. Serial spirometry showed a reduction in his FEV1 in relationship to work.

An inspection of his workplace by Michigan OSHA showed inadequate guarding of the wood buffing wheels and the disc sander, improper labeling of
containers, lack of education of hazards, inadequate recording of injuries and illnesses, inadequate evaluation of hazards and the need for protective
equipment, including respirators.

There is no specific allowable air level for wood dust. Wood dust is regulated as a nuisance dust and none of the companies were cited for overexpo-
sures.

Table 1. Temperate Trees Causing Occupational Asthma
Common Name Species Family Where Tree Grows Ref
Ash (American Ash, White Ash) Fraxinus americana Oleaceae Eastern part of North America 1
California Redwood Sequoia sempervirens Cupressaceae Coastal California 2
Eastern White Cedar Thuja occidentalis Cupressaceae North Eastern North America 3
Oak Quercus Fagaceae Asia, Europe, North America 4
Western Red Cedar Thuja plicata Cupressaceae Pacific North West 5
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Table 2. Tree Products Causing Occupational Asthma

Common Name Species Family Where Tree Grows Use of Product Ref

Acacia Acacia senegal, Vachellia Fabaceae Africa, India, Pakistam Ingredient in multiple products including emulsifier and a thick- | 1
(Acacia) seyal ening agent in icing, fillings, chewing gum

Carene Obtained from turpentine

Colophony Mainly Pines and also spruces Ingredient in multiple products including flux, glue, ink & soap

Gutta-percha Palaquium gutta, Sapotaceae Indonesia, Malaysia Dentistry 4

Isonandra gutta,
Dichopsis gutta

Karaya Sterculia urens Malvaceae India, Burma thickener in medications, cosmetics, and denture adhesives 5

(Marathi)

Latex Hevea brasiliensis Euphorbiaceae | Brazil, Southeast Asia Natural rubber products 6

Tall oil All conifers Component of adhesives, rubbers, inks, emulsifier 7

Turpentine Pinus pinaster, Pinus Pinaceae China, Middle East, Solvent, chemical raw material 8
halepensis, Pinus massoni- North America

ana, Pinus merkusii, Pinus
palustris, Pinus taeda,
Pinus ponderosa
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Table 3. Tropical Woods Causing Occupational Asthma
Common Name Species Family Where Tree Grows Ref
Abiruana Pouteria glomerata Sapotaceae South America 1
African Cherry (Makore) Prunus africana Rosaceae Central & South Africa 2
African Maple (Abachi, Obeche, Wawa, Ayous, Samba) Triplochiton schleroxylon Malvaceae West-Central Africa 3
African Zebrawood (Allen Ele, Tigerwood, Zebrano, Zingana) Microberlinia brazzavillensis Fabaceae Central Africa 4
Angelim pedra Hymenolobium petracum Fabaceae Amazon Basin 5,6
Aningré (Mukali, Tanganyika) Pouteria altissima, Pouteria Sapotaceae East & West Central Africa | 7.8
Vierra (Aningeria robusta)
Antiaris Antiaris Africana (Antiaris toxi- Moraceae Senegal, Nigeria, Sudan, 9
caria) and Uganda, Australia,
Indonesia, Philippines
Australian Blackwood (Blackwood Acacia, Sally Wattle) Acacia melanoxylon Fabaceae Tasmania, Australia 10
Cabreuva Myrocarpus fastigiatus Fabaceae Central & South America 11
Cedroarana Cedrelinga catenacformis ducke Fabaceae Peru 12
Central American Walnut Juglans olanchana Juglandaceae Central America 13
Chengal Neobalanocarpus heimii Dipterocar- Malaysia 14
paceae
Cocabolla Dalbergia retusa Fabaceae Central America 15
Ebony (Gabon ebony, African ebony, W African ebony, Benin eb- Diospyros crassiflora Ebenaceae West Africa 16
ony)
Im}};uia (Brazilian Walnut) Ocotea porosa Lauraceae Brazil 17
Ipe (Bethabara) Tabebuia Bignoniaceae Central & South America 18
Iroko (Mvule, African Teak) Milicia excelsa Moraceae Tropical Africa 19
Kejaat (African teak, wild teak) Pterocarpu angolensis Fabaceae Southern Africa 20
Kotibe Nesorgordonia papverifera Sterculiaceae West Africa 21
Mahogany Swietenia macrophylla Meliaceae Central and South America 22
Palisander (Brazilian rosewood, caviuna, pianowood,obuina ) Dalbergia nigra Fabaceae Brazil 23
Pau Marfim (Guatambu) Balfourodendron riedelianum Rutaceae Brazil, Paraguay, Argenti- 24
na, Uruguay
Ramin (Melawis, Telon) Gonystylus bancanus Thymelaeaceae | South East Asia 25
Soapbark Quillaja saponaria Quillajaceae Chile 26
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S Remember to report all cases of occupational disease!
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