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Abstract

Reactive Airways Dysfunction Syndrome {RADS] is a pulmonary disorder
characterized by the sudden appearance of new-enset asthma - or in some
cases, aggravation of preexisting asthma — following exposure to a pul-
1985,

RADS was defined as o new onset of asthmatic symptoms occurring within

monary trect irritant. When first described in the United States in

24 hours following a single exposure to a very high eoncentration of o res-
piratory fract irritant, followed closely by demonsirable nonspecific bronchial
hyper-responsiveness. Over the years, the diagnostic criteric for RADS have
been modified by a number of investigators to include the not-so-sudden
onset of symptoms following either single or multiple exposures to an air-

borne irritant. This not-so-sudden onset asthma is now referred to as Irritant

Induced Asthma (I1A).
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Introduction

Reactive Airways Dysfuncrion Syn-
drome (RADS) and Irritant-Induced
Asthma ([JA) arc both new-onset, irri-
tant-induced asthma. Legal representa-
rives of both defendants and dlients have
displayed an increased forensic intercst
in these pulmonary conditions.

RADS iz new-onsec asthma — or in
some cases, reactivation of preexisting,
albeit quiescent asthma ~ caused by a
relatively brief cxposure to a very high
concentration of an aitborne lower-pul-
monary-tract irritant. Undoubtedly,
RADS has been with us for a very long
time. In 1970 the Medica! Journal of

Australia published whar might have
been the first descriprion of this condi-
tion in medical literature as defined by
Augtralian physician Brian Gandevia,
whe referred to the condition as Acute
Inflammatory Bronchoconscriction. Stu-
arc Brooks and his associates are general-
ly credited with defining the criteria for
irritant-induced asthma and designating
the iilness as RADS (Brooks, Weiss, &
Bernsrein, 1995). These investigators

“Reaclive Airways Dyshunction Syndrome {RADS) and leritant-Induced Asthma

{I1A) are clinical pathological entiies caused by expasure fo a toxic or irritant

agent and charocterized by a negative histary of esthma symptams for ot least

2 ysars prior fo exposure, persistence of asthma symptoms for at least 3 months,

objective evidence of obstructive airway disease and/or nonspecific bronchiol

hyper-responsiveness, and arguably, abnormal airway histopatholagy.”

initially listed the following eight clinical
ctieria for the diagnosis of RADS:

1.} A documented absence of preceding
respiratory complaints,

2.) The onset of symproms occutred
after a single specific exposure incident
or accident.

3 The exposure was to a gas, smoke,
fume, or vapor, which was present in
very high concentrations and had irri-
tant qualities to its narure.
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4.) The onset of symptoms occurred
within 24 hours after the exposure and
persisted for at least 3 months,

5. Symptoms simulated asthma with
cough, wheezing, and dyspnea (short-
ness of breath) predominating.

6.) Pulmonary function tests may show
airflow obstruction.

7.) Positive Methacholine Challenge
Test results (An indication of non-spe-
cific bronchiat hyper-responsiveness).
8.) Other types of pulmonaty discases
were ruled our.

As additional observations have becn
teported over the ensuing years, the
1985 Braaks et al. criteria have been sig-
nifteandy modified. (Alberts 8¢ do Pico,
1996; Brooks, Hammad, Richards,
Giovinco-Barbas, & Jenkins, 1998;
Cone, et al,, 1994; Kipen, Blume, &
Hure, 1994; Tarlo & Broder, 1989;
Tarlo, 2000).

Tarle and Broder (1989) described
RADS patients whose exposure to work-
place irritants was not limited to a single
incident or accident. These included 3
subjects with irritant-induced asthuma
who had been exposed at worle for over 6
months beforc the onset of their symp-
toms. They wete still working when diag-
nosed, but were unable to link the inicial
onset of their respisatory symproms ¢
any given accident or upusual workplace
event, These cases added the notion of
non-dramatic, tolerable concentrations
of wotkplace itritants as 4 porential cause
of RADS and meodified che 1985 Brooks
et al. requiremen for 2 very high con-
cenrration of an airthorne feritant.



Cane et al. (1994) reporced che
scourrepce  of  persistent  irrirant-
nduced asthma {RADS) in 20 individ-
aals exposed to an epvironmental spill
of the pesticide metam sodium, These
investigarors broadened the original

1985 Brooks, ct al. criteria for the diag-

nosis of RADS 1o include persons who
developed lower respiratory itritative
symrpeams within one week of expo-
sure; the original Brooks, et al. eriteria
for diagnosis required no more than a
24-hour delay berween exposure and
QISEr ﬂESYlnPt(}l'ﬂS.

Kipen et al. (1994) reported 10 cases
of low-dose RADS wherein symptoms
developed following repetitive exposuces
to Jow doses of frritapts. These investiga-
tors described the {rritant exposuts levels
as noticeable but distinctly “rolerable.”
‘These cases modified the original Brooks
ct al. (1985) eriteria thar called for a sin-
gle high-dose exposure.

Brooks et al. (1998) reporred a sories
of cases they described as “not-so-sud-
den-omser” irritant-indduced  asthma.
Characreristically, the irritant exposures
of the pot-so-sudden asthma cases were
neither massive nor single, and ensuing
asthma ook longer to develop, some-
tines days or wecks after repeared expo-
sures occurred. These cases also modified
the inirial requirement for 2 single high-
dose exposure. The authors differentiat-
od berween RADS and 11A as follows: IF
clinical symproms appear within 24
hours of the cansal irrirant exposure, the
conscquent asthra is referred ta as
RADS. Tn other words, RADS is new-
onset, imitant-induced aschma without
latency, If more than 24 symprom-free
hours pass after exposure to the causal
irritany, the resulting asthina is referred
to as [JA. Brooks et al. (1998) empha-
sized that for either condidion, inidation
of asthuma symptoms must be remporal-
ly zefated to the irrant exposure; that iz,
asthma symptoms must develop during
the period when rthe irrirant exposute is
taking place, although this exposure can
be intermitrent or continuous in nature,
Of course, ITA must be differentiated

from sensitizer-induced aschma, keeping
in mind cthat both conditions have laren-
cies. To eomplicate things further, aller-
gy-atopy status and preexisting asthma
are tisk facters for IIA, bur not for
RADS (Brocks, er al., 1998).

Henceforthr iu this veview, T will wse
the term 14 vather than RADS when
referring to Frritant-induced asthma
wherein the clinital ouser of asthwa
symtptoms aceurs more than 24 hours
after exposure,

Below is a simmary of criteria [or the
diagnosis of RADS dcfined in The
American College of Chest Physicians
(ACPY Consensus Statement (cied in
Alberts & do Pico, 1996). | have also
added several recendy suggested modifi-
cations to these criteria, as well as some
comments and clarifications drawn from
the literacure, A discussion of the mech-
anisms proposed to explain the pegsise-
enc atrway hyper-responsivencss in
patients with RADS/IA is beyond rhe
scope of this article. The interested read-
er is referred to Alberts and do Pico
(1996), Bardana (1999), and Tarle
(2000) for a more extensive discussion.

Criteria for the Diagnosis of RADS
1. 4 documented absence of preceding
respiratary complaints. More recent
anthors (Hennebe:gex, et al, 2003)
have modified this ¢riterion to include
people who had asthma and then did
ot have asthma sympioms ot rreatment
for asthma during the two years before
entering a new wotk setging where they
then developed work-relared, irritant-
induced asthima, These individuals are
cligible for a diagnosis of RADS or {14,
As an example, irritant-induced asthma
appearing in an aduli with a medical
history of childhaod or adelescent asth-
ma that had been quiescent for years
could qualify for a diagnosis of RADS
or WA if other factors were consistent
with the diagnosis.

The phrase “A documented ;E‘Lbseﬂcc
of preceding respirarery complainis” is
probably 100 vague to be of much use o
the diagnosdician. T will not atempt to

clarify the word “dacumented”™ as uscd
here, However, Alberts and do Pico
{1996) have interpreted the rermnaindes
of the phrase— “absence of preceding
respiratory complaints” as follows: 2
*negative history of obstructive {pul-
wanary] symproms prior 1o exposuse”.

2. Onset of asthma symptoms after o
single-exposure incident or accident.
Of course, we now have a recognized
condition called I1A that does not fit this
eriterion; this is discussed above.

3. Exposyres to a gas, smoke, fume,
or vapor with irvitant properties pres-
ent in very figh concenivations. Asth-
ma induced by repeated exposure to
lower concentrations of iritants is now
called TA,

4. Quser of symproms within 24
hours after expasure, with persistence
af symeptoms for at least 3 wanths, As
discussed above, onset of symptoms
more than 24 hours after exposure to the
causarive istitant is now referred 1o as TIA,

5. Sympioms of asthma with cough-
ing, wheezing, and dysprea.

6. Presence of airflow obstruction on
pulmonary function tests andlor the
presence of wmenspecific  bronchial
hyper-responsiveness. Airflow obstruc-
tion rmay not be readily identifable on
pulmanary funcron rests if RADS/IA is
not active at the time of wsting. Pul-
monaty function tests may be nermal
beowegen active periads, This is 2 cricical
point because chnical manifesrations
wax and wane. In addidon, it should be
noted that a resuictve, rather than
obstructive, pattern has been repogred
on several occasions (Gilbere & Auchin-
closs, 1989; Brooks, et al., 1998). Nop-
specific bronchial hyper-responsiveness
may be demonstrated by a significant
spirometric response to an inhaled bron-
chedilater or a positive nomspecific
branchoprovacation challenge test (the
Methacholine Challenge is such a cest).
A positive Methacholine Challenge Tesc
is required by some to validate a dingno-
sis of RADS/TIA. 1 have seen several
patients with RADS/(TA-relared airway
hyper-respansivencss o sunsitive to yos.
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piratory inhalants to safcly undergo this
test.

7. Other pulmanary diseases vuled
our. Disenses included in the differential
diagnosis of RADS/IA include acute
tracheobronchitis, vocal cord dysfunc-
tion syndrome, gastroesophageal reflux
disease (GERD), hypersensicivity preu-
monitis, adulr onset allergic asthma, and
organic toxic dust syndrome (Bardana,
1995).

Forensic¢ Issves

Diagnostic eriteria, There is no “gold
standard” for the diagnosis of RADS
(Alberts & do Pico, 1996). An upam-
biguous exposure history and demen-
stzation of  persistent  nonspecific
bronchial hyper-responsiveness are
required elements of the diagnosis.
Above, I have presented the diagnostic
criteria for RADS/TIA in some detail.

Diffevential diagnosis. Above, ]
have cited Bardana (1995) as a source
of this information.

Agents demonstrated to be capa-
ble of causing RADSHIA. These
number In the hundreds, and achers
will undoubtedly be added as addi-
tional obsesvations are reporred. Here
are two citations that list 165 cases:
Roscnman, et al, 2003 (42 RADS
cases); Henncberger, eral., 2003 (123
RADS cascs). The largest agglomera-
tion of eccupational asthmagens of
which 1 am aware can be found at:
www.a0¢c.orgfaogecode. him. On chis
site, asthmagens are not classified as
to whether they induce RADS, 1IA,
ot sensitizer-induced work-refated
asthma,

Exposureldose. In my experience, it
is rarcly possible to ascereain the air-
borne concentration of the causative
chemical agent through sandard
industrial hygienc procedures, In the
case of RADS, air analysis instrumenta-
tion is rarely if ever available ar the dme
of exposure; for TIA, the prolonged or
inrermittent nature of exposure docs
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nat lend itself o meantngful quantica-
tive measurement. The medical litera-
rure reflecss this problemy; few, if any,
reports o RADS/IA include quantia-
Tive exposure data.

Chronicity. The medical literature is
fiot cleat on the issue of RADS/TIA
chronicity (how long symptoms will
persist).  Some  investigators have
reported RADS lasting for months,
some for ycars (Rosenman, er al,
2003). I have personally seen one case
of RADS clinically active after more
than 6 years; others have described even
longer periods of chronicity (Demeter,
Cordasco, & Guidort, 2001).

Bronchial biopsy. It has been pro-
posed that the diagnostic ctiteria for
RADS indude a requirement for a
bronchial biopsy demonstrating mini-
mal lymphocyre inflammarion without
cosinophilia (an abnormal increase in
the sumber of casinophils in the blood,
characieristic of allergic states and vati-
ous parasitic infections) (Bardana,
1999). However, to date, most studies
of RADS/IIA parients do not include a
bronchial biopsy. Tatlo (2000) noted
that RADS zirway histology has net
shown, featurcs sufficiently distinctive

to be helpful in diagnosis of the indi-
vidual case. In my opinion, therc is lit-
tle justification for requiring a biopsy in
order to validate a diagnosis of
RADS/IA. The biopsy procedure is
invasive, uncomfortable, and not with-
out risk; most importantly, the
histopathology has been shown to be of
litedle or no diagnostic help.

A real clinical entiry? Current scicn-
tific evidence appears to support the
conclusion that RADS is a distinet clin-
ical enrity. This view is held by the
American Thoracic Sodicty, the Cana-
dian Thoracic Society, the American
College of Chest Physicians (Alberis &
do Pico, 1996), and the legal commu-
nity (personal experience).

RADS/IHIA and the World Trade
Center disaster, Perhaps the most
noteworthy outbreak of reactive air-
ways dysfunction syndrome was report-
ed in 2002 amang ficefighters exposed
to irritants before and after the World
Trade Center disaster. The “World
Trade Center Cough™ was defined as a




persistent cough that developed after
exposure 1o the site (Prezant, ot al,
2002). This cough was often accompa-
nied by airway obstruction and/or non-
specific bronchial hyper-responsive-
ness, zs well as the clinical signs and
symproms of asthma. By the time the
authars of the World Ttade Center arri-
cle presented rheir dara, they had exam-
ined nearly 100 firefighters who exhib-
ired symproms thaught to be consistent
with RADS/IIA.

Conclusions

Reactive Alrways [Jysfunction Syn-
drome (RADS) and Inrfranc-indoced
Asthma (TIA) are clinical pathelogical
entities caused by expostee to a toxic or
irritanr agenr and characterized by a
negative history of asthma symptoms
for ac least 2 yuars prior to CXPOsUIE,
persistence of asthma symproms for at
least 3 months, objective evidence of
obstrucrive airway disease and/or non-
specific bronchial hyper-responsive-
ness, and arguably, abnormal airway
histopathology.
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