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Farm Economy

60,000 farms
47,000,000 acres
3rd corn, 11th wheat, 3rd beans
1,800,000 Cattle (2nd)
3,800,000 Feedlot Cattle (3rd)
3,900,000 Hogs (5th)
Omaha Grain Storage Capacity

32,500,000 bushels

GrainsLivestock
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Farming: The Most Dangerous Game
Work deaths per 100,000 workers

Agriculture

Mining

Construction

National Safety Council



Grain production

Chronic bronchitis

Asthma

ODTS

Farmers lung

Chemical poisoning

Silo Fillers disease

50%

15%

1%

2-4 / 1000

6 / 15 million

 1 / 30,000

Almost all who make a living by a sifting or measuring grain are
short of breath and cachetic and rarely reach old age

 Ramazzini 1713



Grain dust

Organic
Fungi

Insects

Mites

Bacterial Endotoxins

Inorganic
Dirt

Silica



Grain dust asthma



Grain elevators (Prairie Castles)

3rd largest particulate polluter

Dust concentration 5 - 50 mg/m3

1,800,000 tons dust/yr



Elevators



My dad



West Point
Nebraska





Organic dust toxicity syndrome

initial 24 hours



Acute farmers lung



NoPossibleChronic Disease

Non-allergicAllergicBAL

LymphocytesNeutrophilsLymphocytes

NormalRestrictionPFT’s

Fever, coughFever, coughClinical

Bact endotoxinsSporesInsult

4 - 8 hr4 - 8 hrLatent time

Moldy hayMoldy hayExposure

ODTSFarmer’s lung



Chronic farmers
lung



chronic farmers lung

idiopathic pulmonary fibrosis







inspiration

expiration



Chemical Poisoning

Insecticides

Herbicides

Fertilizers



Organophosphate insecticides

Diazinon, Parathion, Malathion

Related to nerve gas

Inhibit acetycholinesterase

Respiratory paralysis

Increased airway secretions

Bronchospasm

Noncardiac pulmonary edema - Aspiration



Organophosphate insecticides





Herbicide

Paraquat

Absorbed skin

Acute toxicity: noncardiac pulmonary edema

Subacute: rapid pulmonary fibrosis

Im AJR 1991



Day 1

Day 9

Day 29



Paraquat poisoning CT

Im AJR 157 1991



Fertilizer

Anhydrous ammonia

Tracheal bronchitis

Pulmonary edema

Bronchiolitis obliterans



Anhydrous ammonia



Anhydrous ammonia





Flagman



Lawns

25 million lbs herbicide

30 million lbs insecticides
                           EPA estimate



 
 
 

 
 

Toxic Gas Generation

"... from grain which has been long conserved in a
closed chamber, for example in underground places
as is the custom of Tuscany, arises an exhalation so
dangerous as to be sufficient to cause death to
anyone who enters such a place to collect the grain,
unless the pernicious air is first allowed to escape
for a while

Ramazzini  1713



Silo
Ladder

Blower

Unloading

Loader

Safe  NO2< 5 ppm
Silos > 2000 ppm

Nitrous Acid

Nitrogen monoxide

Nitrogen dioxide



Initial

1 week

1 month



Cleveland Clinic May 1929

123 patients and employees
die

Fire in Radiology (~70,000
films or 4,200 lbs
nitrocellulose) release NO2
gas that fills the building



Livestock Production disorders

I am inclined to think some volatile acid
is given off by this carnerine of filth
when workers disturb it… such effuvia
aught, one would think, to impair the
lungs.

Ramazzini 1713



Livestock Production disorders

Chronic bronchitis

Asthma

Farmers Lung

Toxic manure exposure

Zoonosis

70%

15%

1%

1/100,000

?





Confinement House



Hydrogen sulfide generation

 500  

200

20
10

0.02

Unconsciousness and respiratory failure

Paralysis of sense of smell

Unrecognizable odor

Odor of rotten eggs

Maximum level safe exposure

 (ppm)







Zoonosis

Was rare medical curiosity

Mad Cow Disease

Anthrax

SARS



Respiratory Infections
Bacterial Disease

Q fever
Anthrax
Brucellosis
Psittacosis
Tularemia
Leptospirosis
Plague

Fungal Disease
Coccidiomycosis
Histoplasmosis

Source
Sheep, cattle
Livestock
Cattle, pigs
Turkeys
Sheep
Cattle, sheep
Rats

Farming contaminated soil
Poultry waste

SARS

Viral Disease

Civets





Brucellosis (Suis)



Pasturella multocida



Histoplasmosis

Disease forms
Primary pneumonia

Progressive disseminated disease

Chronic infection

Reinfection



Pulmonary histoplasmosis in a
farm family fifteen years later

Procknow, Am Rev Respir Dis, 1966



Intense Exposure - Acute Illness
Father
Son, age 21
Son, age 5

Casual Exposure - Asymptomatic
Daughter, 17
Daughter, 19
Son-in-law, 24

No Exposure - X-rays normal
Mother
Daughter, 24

Epidemiology of Histoplasmosis





Anthrax

6 letters contained highly refined spores

Senate: Leahy, Daschle

News anchors: Brokaw, Rather

Newspapers: New York Post, National Enquirer

11 inhalation anthrax: 5 deaths

Photo editor (National Enquirer)

2 mailmen Virginia

61 y/o hospital stockroom Manhattan

94 y/o widow, Connecticut



© www.anthrax.radpath.org



SARS

Nov 2002

Guangzhou, China

Coronavirus

Civets

Fatality Rate 10%

>8000 Cases



SARS Imaging

Nonspecific findings

CXR’s abnormal in those
requiring hospitalization

CT more sensitive



Radiographic Manifestation of Agricultural Disorders
                  of the Lung

Normal Chest Radiograph Acute Interstitial
Alveolar Pattern

Chronic Interstitial Pattern

Farmers Lung

Silo Fillers Disease

Dung Lung

Chemical Poisoning

Chronic Bronchitis

Asthma

Organic Dust Toxicity Syndrome

Upper Lobes

Lower Lobes

Farmers Lung

Silo Fillers Disease

Paraquat Poisoning
Farmers Lung



Dung Lung

ODTS

Fertilizer

Insecticide

Farmers lung

Silo Fillers Disease

Seasonal
Presentation

Jan/Feb Mar/Apr May/Jun Jul/Aug Sep/Oct Nov/Dec

5

10

150

# Farmers
10 years



Rural vs Big City

pigeonschickensFungi

Chemical industryToxic manureHydrogen sulfide

Air conditionersMoldy hayODTS

InsecticidesInsecticidesPoisonings

Ice hockeySilo fillers diseaseNO2

Humidifier lungFarmers lungHypersensitivity
pneumonitis



Gurney Radiographics 1991



Cancer Among FarmersCancer Among Farmers

Excess Risk
    Non-Hodgkin's Lymphoma
    Leukemia
    Hodgkin's Lymphoma
    Skin
    Multiple myeloma
    Lip
    Stomach

Decreased Risk
    Lung
    Colon
    Esophagus
    Bladder



Non-Hodgkin's LymphomaNon-Hodgkin's Lymphoma
• Fertilizer: Nitrates
• Herbicide: 2,4-D
• Insecticide: Diazinon

Weisenburger  Am J Ind Med 1990

Zahm Epidemiology 1990



Lung Field

Lung Field




