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CASE STUDY 

Reactive airways dysfunction syndrome (RADS) following 
exposure to toxic gases of a swine confinement building 

Y. Gormier’, 8. Coil*‘, M. Laviolette’, L.P. Boulet’ 

Journals itd 19%. 
ABWRACT: We describe the we of a 58 year old male, who developed a raw- 
tive airways dysfunction syndrome (RADS) after exposux~ to a high level of toxic 
gases in a swine conthement building. 

This previously he&by, oonatopic man developed modemtq’partially reversible, 
airway obstructho and increased responsiveness within a month after the toxic 
expcrsure. The cireumstanees of the incident and the concomitant death of two sows 
make it likely that hydrogen sulpkide was the causative agent 

To our know!adge, this is the fti esse of ractive airways dysfunction syndrome 
reported from swine confinement buildings and, therefore, should raise awareness 
of this potential risk in that work envimnment. 
Eur Respir 3.. 19%. 9, 10904091. 

The term “reactive airways dysfunction syndrome” 
@ADS) was coined in 1985 by Bwxs et ol. [l] to desig- 
nate an asthma-lie condition that may develop follow- 
ing exposure to toxic gases. This syndrome appears shortly 
after exposure to the causative agent and is character- 
ized by an increased nonallergic airway responsiveness, 
with symptoms of asthma, in a subject with no histoly 
of asthma prior to the exposure. Although the exposure 
is often unique, the syndrome may be long-lasting. This 
syndrome can OCCUI after exposure to a variety of toxic 
gases, including chlorine, ammonia. acids and hydrogen 
sulphide [Z-5]. Recent &dies have described path- 
logical changes on bronchia! biopsies in this syndrome 
at its chronic stage [6]. These changes consist mostly of 
a marked airway wall collagen deposition. 

Swine confinement buildings are &en highly coma- 
minated with toxic gases, including ammonia (NH,), 
hydrogen sulphide (H$). methane (CHJ and CO, [7]. 
Other respirable pollutants in swine building include or- 
ganic dusts and endotoxin, and various micmbi&gical 
products [8, 91. Exposure to liquid manure has been 
associated with sudden deaths due to toxic gas inhalations 
[lo]. Exposure to swine confinement buildings can lead 
to acute or chmnic respimtory symptoms [Ill; however. 
no reports have described RADS as a consequence to 
exposure in this environment. 

Considering the nature of toxic gases present in swine 
buildings and the known causes of RADS, it is quite 
conceivable that this condition could result from exp+ 
sure to the environment in swine confinement buildings, 
if conditions were appropriate. We report the case of a 
58 year old tian who developed RADS after working 
in a swine confinement building. 

Case report 

A 58 year old white male was brought to a local hos- 
pital cmnplaining of dizziness, chest tightness, cough 
and,dyspncea following exposure to toxic gases in a 
poorly- ventilated swine confinement building. The inci- 
dent occurre&after he had started a pit pump to agitate 
swine manure in order to turn it into a slurry for easier 
evacuation. He had performed that task a number of 
times before without any problem. However, on the day 
in question, the ventilator above the manure pit was not 
functioning. As he was doing this mixing procedure, he 
noticed the presence of higher than usual quantities of 
repugnant fumes and suddenly saw that nearby sows 
were falling unconscious. He himself became dizzy and 
short of breath, and barely managed to reach the outside 
door. The hvo sows newest to the dung pit actually died. 

On arrival at the hospital, his clinical examination was 
umemarkahle except for labawed breathing. Chest mdio- 
graphs were normal. Arterial blood gases revealed an 
acute respiratory alkalosis and a normal oxygen tension; 
pH=7.58; arterial carbon dioxide tension (Pa.coJ 2.4 
kPa (18 mmHg); arterial oxygen tension (Pa.0,) 12.3 kPa 
(92 mmHg). Although the patient was still complaining 
of dyspnwa, his clinical condition improved with no 
specific treatment. No histamine or methacho-line chal- 
lenge was obtained at that time. 

One month later, the patient was seen by a consultitig 
pneumologist because he continued to complain of short- 
ness of breath. Forced expiratory flows showed a mild 
obstructive defect with a forced vital capacity (FVC) of 
4.21 L (105% predicted), forced expiratoty volume in 
one second (FEVI) of 2.76 L (88% pred), and an FEVUFVC 
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ratio of 0.66. A methacholine bronchoprovocation test 
[12] was positive at a provocative concentration of metba- 
choline causing a 20% drop in FEVl (PCzo) of 1.7 
tngn0. The patient was started on regular budesonide, 
800 pg twice daily, and inhaled terbutaline, 0.5 mg oo 
demand. With this medication, his dyspnoea improved 
but did not disappear. His lung function has remained 
stable and repeat bronchoprovoations (three times over 
the last year, between 6 and 18 months after the acute 
exposure) showed a persistent increased ahway respon- 
siveness, with PC20 values of 2.8, 0.3 and 2.5 mgmL-1. 

Prior to the toxic inhalation, the patient had never had 
respiratory symptoms. He had ceased smoking 20 yrs 
previously. He had no familial history of atopy or asth- 
ma. Skin-prick test to common aeroallergens (including 
swine protein and swine urine) were negative, his serum 
immunoglobulin E (IgE) level was 15 mgL-’ (normal 
<290 pg.L-‘), and his ~blood eosinophil count was nor- 
mal at 0.1x109.L-* (normal <0.5x109.L-I). 

Discussion 

Although no measuwnents of toxic gases were obtained, 
the symptoms experienced by the patient and the death 
of two sows make it probable that their ambient levels 
were very high and that ammonia and hydrogen sulphide 
were probable components. Hydrogen sulphide can reach 
very high levels in swine buildings [lo]. At lower con- 
centrations (S&2200 parts per million @pm)) this gas prc- 
duces marked irritation to the respiratory tract including 
acute bronchitis. At higher levels (20&X0 ppm) H&i 
can induce pulmonary oedema and haemordmge that is 
often fatal 1131. H,S also causes acute neurological symp- 
toms from giddiness and headache to coma and death. 
effects b-zing dose-related [14]. The death of the sows 
and the neurological symptoms of our patient could be 
explained by high levels of H,S. We cannot prove that H,S 
caused the RADS in our patient; it is quite possible that 
a combination of toxic gases was involved. RADS is char- 
acterized by acute and chronic airway inflammation [6], 
both could have been tiggered by the exposure described. 

This case is highly suggestive of RADS for a number 
of reasons. Firstly, the subject was exposed to an envi- 
ronment known to contain gases, of which at least two 
(NH3 and H,S) we known to cause RADS [15]. Secondly, 
the patient had no per;on~ or familial histoty of asthma 
or atopy. Thirdly, he had no respiratory symptoms prior 
to the exposure. Fourtbly, he has no current evidence of 
allergy. Finally, the sequence of events tit the pattern 
described in RADS. This case, therefore, met all the cri- 
teria of RADS [5]. 

This case describes yet another environment that can 
lead to RADS and, therefore, another respiratory disease 
that can result from swine building exposure. This obser- 
vation is important both as a medical and a medicolegal 
issue. RADS is a disease for which reparation is made 
by workers compensation boards of many countries. We 
do not know whether this represents an isolated case, or 
if some of the increased airway reponsiveness in swine 
building workers described in other reports represented 
some form of RADS [16, 171. Knowing the toxic envi- 
ronment of swine confinement buildings, we believe it 
is likely that this case is not isolated. Special attention 

will have to be given in the future to look for this enti- 
ty in swine building workers who present symptoms of 
&low obstruction and increased airway responsiveness. 
The prevalence of reactive airways dysfunction syndrome 
in these workers remains to be determined. Swine con- 
finement workers should be aware of this potential health 
consequence following exposure to high concentrations 
of toxic gases in their work environment. 
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