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pspitalization cost of asthmatic patients
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B - Background: Asthma is the single discase that accounts for the largest proportion

" of total health care cost in the US.

Objective: To analyze whether an asthma management program affected the cost
of & - .quent asthma carc for patients in whom intubation had been necessary.

Muthods: We evaluated patients with asthma who (1) had required intubation for
treatment of stalus asthmaticus; (2) were 45 years old or vounger: (3) had regular
follow-up visits in our clinic for [ year after initial evaluation: and (4) had complete
medical records | vear before and | year after the intervention for our evaluation.
Medical costs ol asthma treatment for each patient were determined for 1 year
before and 1 year after intcrvention.

The program included patient education, regular outpatient visits, specialist care,
and access to the Allergy Immunology emergency call service. The outcome
noares were the total cost of care. inpatient hospitalizations, outpatient services.
¢ .geney services. and medicine costs.

Results: Nine patients [mcan age 19.6 vears (SD = 9.9)] fulfilled the criteria (six
women and three men). The mean duration of asthma was 14.0 years (SD = 9.7.
The mean total cost of care decreased from $43.066 10 $4.914 (1= —4.53. P < 000
and inpatient hospitalization costs decreased from $40.253 to $1.926 (t = —4.50, P
<.001). There was. however, no significant difference in the mean pre-intervention
versus post-intervention cost of emergency services, oulpatient scrvices. or inedi-
cine costs.

Conclusions: The intcrvention—which included cducation, specialist care. reg-

Ar outpatient visits, and access Lo an emergency call service—significantly re-
-uced the cost of asthma care in our population of patients intubated for asthma.

Ann Allergy Asthma Immunol 1996:76:513-8.

INTRODUCTION

Asthma is a common chronic discase
affecting  approximately 10 million
people in the United States (US).! The

prevalence, morbidity, and mortality of

asthma have increased in the US and
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other western countrics over the last
two decades.** 1n addition, the cost of
asthma carc in the US also has in-
creased. No other single disease ac-
counts for a larger proportion of the
total health care costs in the US.*
Asthma health care expenditures in
the US exceeded 4 billion dollars in
1988 and werc estimated at 6.2 billion
dollars in 1990.1 Of 6.2 billion doliars.
approximately 1.6 billion dollars was
attributed to inpatient hospital servic-
es* and approximately 2.7 billion dol-
lars was duc’to emergency room use.
hospitalization, and premature death.
Efforts to reduce the cost of asthina
care through scveral cducational pro-
grams have been reported.-'* None-

theless, there have heen no previous
studies cvaluating the cost of asthma
care in patients who have required in-
tubation. Accordingly, the objective of
our study was to analyze whether an
asthma  management  interventional
program alfected the cost of asthma
care for high risk patients with asthma
in whom intubation had been neces-
Sary.

MATERIALS AND METHODS

Patient Identification
Patients were identificd by a review of
charts of patients who were managed
by the Allergy and Immunology Divi-
sion at Northwestern University Med-
ical School from 1982 1o 1992 with the
diagnosis of potenually fatal asthma.'?
Polentially fatal asthma criteria iden-
tify paticnts who are at high risk of
fatal asthma. The criteria for poten-
tially [atal asthma include at least one
of the following: (1) intubation for re-
spiratory arrest or failure: (2) respira-
tory acidosis without intubation: (3)
lwo or more hospitalizations despite
oral corticosteroids given for an exac-
erbation €0.5 to | mg/kg prednisone):
or (4) two or more episodes of pneu-
mothorax or pneumomecdiastinum as-
sociated with status asthmalicus."
Patients with the following criteria
were selected for this study: paticnts
with asthma who (1) had required in-
tubation previously for treatment of
status asthmaticus: (2) were 45 years
old or younger when first examined by
the Allergy-Inumunology Service: (3)
had regular follow-up visits in our
clinic for one year after iuitial evalua-
tion: and (4) for whom we were able to
obtain complete medical records one
year before and one year after the in-
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tervention. These patients met Ameri-
can Thoracic Society and National In-
stitute  of Health definitions of
asthma.'

Data Obtained
From the medical records, the follow-
ing information was obtained for 1
year before and 1 year after interven-
tion:
1. The number. duration, and sever-
ity of hospitalizations (admission
10 the medical intensive care unit
with or without mechanical venti-
latory support or to the gencral
medical floor).
2. The number of emergency room
Vvisits.
3. The number of office visits and
outpatient laboratory services.
4. The number. {requency, and dura-
tion of usage of antiasthma medi-
cations.

Calculations of Cost Estimations (in
1992 US dollars)

1. Inpatient hospitalization expendi-
tures were calculated by multiply-
ing the number of days that the
patient was hospitalized by the es-
timated charge to the patient for
standard care per day in an urban
hospital in Chicago (Table 1). In
this manuscript we equate costs
with charges.

2. Emergency services costs were
calculated by multiplying the
number of visits by the cost of
standard care in an urban hospital
emergency room. This calculation
excluded the initial cmergency
room visit prior to that admission

Table 1. Standard Cost of Care Per Day in
an Urban Hospital in Chicago, lllinois {in
1992 US Dollars)

Care Provided Cost

Medical intensive care unit with $6421.00
mechanical ventilatory support

Medical intensive care unit without  $5761.00
mechanical ventilatory support

Semiprivate room on a $2167.00
general medical floor

Emergency room visit $1409.00

for asthma

that was assigned to the category
in Table 1.

3. Outpatient services included all
asthma related outpatient visits
and outpatient laboratory tests
(Table 2).

4. Medicine costs were calculated by
summing the costs of each of the
antiasthma medications. The cosis
assigned to cach particular medi-
cation were those charged by a
large chain of pharmacies in the
Chicago area.

5. The total cost of care is the sum of
the costs of inpatient hospitaliza-
tion. outpatient services, emcr-
geney visits, and medications.

A telephone survey of other urban
hospitals in Chicago revealed that the
costs for different services in this study
are relatively comparable across hos-
pitals. Furthermore, the order of mag-
nitude in the differences in the cost of
inpatient hospitalization versus the
other categories of care examined in
this study are representative across
hospitals.

Intervention

The intervention program cmployed n
the present study has been described
elsewhere.® Important aspects of the
intervention included emphasis on pa-
tient education, specialist care, regular.
scheduled outpatient visits (initially
frequent office visits from weekly to
monthly then decreasing in frequency
as the asthma improved; frequent of-
fice visits during periods of asthma
exacerbations), and access to the emer-
gency call service (a 24-hour call num-
ber for instructions and early treatment
of asthma exncerbations). Patient edu-
cation consisled of discussions con-
cerning: (1) the basic pathophysiology
of asthma and the diagnosis of poten-
tially fatal asthma; (2) allergen avoid-

Table 2. Outpatient Services ltemized Cost
(in US Dollars)

Service Cost
Office visit $58.00
Chest radiograph $69.00
Theophylline serum concentration  $51.00
Office spirometry $25.00

ance: (3) discontinuation of smoking;
(4) the use of antiasthma medications;
(5) uses, abuses, and carly use of ora!
corticosteroids for changes in respira
tory status as directed by physicians
(6) maximal use of inhaled corticoste-
roids; (7) metered dose inhaler tech-
nigue; (8) preparation for surgery and
travel instruction; and (9) the nnpor-
tance of compliance with office visits
and therapy.

Treamment Approach

On initial evaluation. a complete med
ical and allergy-immunology histor
was obtained followed by a physical
examination. Some important informa-
tion in the history included 1gE-medi-
ated triggers of asthma, smoking sta-
tus, previous pneumonias, emergency
room visits, hospitalizations, and intu-
bations. '

In addition to skin testing to com
mon aeroallergens, if indicated othe
tests such as chest roentgenograms.
spirometry. serum theophylline con-
centrations. and scrology for allergic
bronchopulmonary aspergillosis were
obtained. Metered dose inhaler tech-
niques were also evaluated.

The treatment plan included (1) al-
lergen avoidance, (2) maximal use of
inhaled corticosteroids. (3) beta-adren
crgic agonists by inhalation dosages 1o
eight scheduled inhalations per day,
(4) initially high-dose daily prednisone
(60 mg/day) with conversion to alter-
nate-day for long-term maintenance
and tapered off slowly depending on
the severity of the symptoms. (5) early
use of prednisone for exacerbations of
asthma, and (6) annual influenza im
munization.

Patients were instructed to call if
their asthma symptoms worsened or if
they needed to use their 8 agonist in-
haler more. Oral corticosteroids were
initiated in patients whose asthma
symptoms were significantly worse,
not relieved by inhaled B agonist, or
required more than recommended dose
of B agonist.

Statistical Analysis .
The mean cost of medical care for a
1-year period after compliance with
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Uthe intervention program was com-
‘pared with the mean cost of medical
care for the previous year in nine pa-
tients using within-subjects ¢ test.'®
punn’'s Bonferroni-type multiple com-
parisons procedure!'” was employcd in
orcer to ensure an experimentwise type
I error of P < .05. Since a total of five
tests of statistical hypotheses were
conducted in this study, the adjusted
alpha criterion was thus 0.05/5 = 0.01.
Accordingly, statistical tests with a
corresponding £ < .01 were consid-
ered statistically significant at an cx-
rerimentwise P < .05,

ResSULTS
From January 1982 to December 1992,
21 patients were identified who were
age 45 years or younger and had
asthma severe enough to require intu-
bation. Seven of 21 patients left our
clinic within the first year and there-
fore were excluded. Three of the seven
~tents (42.8%) died within 1 vear

- leaving our service. Fourteen pa-
tients were treated in our clinic for at
least | year. Of these patents, threc
(21.4%) were lost to follow-up so that
we were unable to obtain releases of
complete medical records in the year
prior to intervention. Two additional
patients were unable to obtamn their
niedical records because their former

ysicians (the primary physician be-
tore the patient enrolled in our allergy
service) had died or relocated.

The characteristics of the remaining
nine patients (six women and three
men) are presented in Table 3. These

patients had a mean age of 19.6 years
(SD = 9.9) and they had had asthma
for a mean of 14.0 years (SD = 9.7). In
the year before the intervention every
patient required one intubation except
for patient number 2 (0 intubations)
and patient number 3 (2 intubations).
Tn the ycar after the intervention, how-
ever, no patient required an intubation.
All patients in this study were judged
by their attending physician to be com-
pliant based on their regular follow-up
visits, apparent use of prescribed med-
ications, and appropriatc use of the
emergency call service.

All patients except for patient num-
ber 6 were managed by other physi-
cians when they had asthma severe
enough Lo require intubation. Patient
number 6 apparently used only a beta-
adrenergic agonist during acute asthma
exacerbations leading to respiratory
tailure.

The total cost per year for each pa-
tient is shown in Figure 1 for the year
before and the year afier intervention.
The mean cost per year for all paticnts
for inpaticnt hospitalization, medica-
tions, outpatient services, and emer-
gency services is depicted in Figure 2
for the ycar before and after interven-
tion. The comparison of all costs for
both years and the statistical analyses
of the differences are listed in Table 4.
The mean total and hospitalization
costs were significantly lower after
management by our service (Table 4).
There was, however, no significant dif-
ference in the mean pre-admission ver-
sus post-admission cosls of emergency

T@ble 3. Characteristicst of High Risk Patients with Asthma ‘

services, outpatient services. or medi-
cations.

At year end, all nine patients were
alive. Two patients had experienced
hospitalizations but no intubations.
The mean number of medications used
the year before intervention was 7.0
(SD = 16.3) versus 6.0 (SD = 4.3) for
the subsequent year. Six patients were
receiving low-dose alternate day pred-
nisone and one patient was receiving
low dose daily prednisone (10 mg/
day). None of the seven patients was
cushingoid. Two other patients were
being managed without prednisone.
All nine patients were receiving an in-
haled corticosteroid. five patients were
receiving theophylline, and cight pa-
tients were receiving beta-adrenergic
agonists.

DISCUSSION

The health care costs in the US have
increased from 13.2% of GNP in 1991
to 14% in 1992, according to the Com-
merce Department estimate.' In 1993,
the health care bill was 942.5 billion
dollars and the projected health cost in
1994 is 1,060 billion dollars.'” Efforts
to reduce morbidity and mortality of
many diseases such as asthma have
been studied. The matn outcome mea-
sures of asthma studies were reduction
of hospitalizations and emergency
room visits.6!! Most of these studies
reported efficacy of patient education
in both adults and children®-'*; how-
ever, one study reported no change in
asthma morbidity as measured by the
frequency of exacerbations. nocturnal

) . Yr of Tobacco . Specialty of
Patient Age,* yr Sex Race Asthma Used Education Level Previous Physician
1 17 F C 15 Y 10th grade Family practitioners
2 26 F C 11 N College Internist
3 8 F C 3 N 3rd grade Allergist/pediatrician
4 31 M A 20 Y High school Internist
5 12 M C 9 N 7th grade Pediatrician
6 21 F C 10 N College Allergist
7 30 M o] 29 N College Allergist
3 4 = C 2 N Not avaitablc Pediatrician/allergist

_ 27 F C 27 N High school Pulmonologist/allergist

* At presentation.

TF= female, M = male, C = Caucasian, A = African-American, Y = yes, and N = no.
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B GEroRe INTERVENTION
7AFTER INTERVENTION

early treatment of asthma exacerba-
| tions. We also emphasized complianc,
| and monitored behaviors in this con.
| text during regular outpatient visjts
|

0 v
N N Our treatment program unlized physi-
r: -~ | , cians experienced with administration
w 550,000 ! . of prednisone,
B3 : | In order 10 exclude from our study
b C 40,000 | those patients who had other chronic
8 ;’ respiratory diseases such as emphy-
_ c 30,000 sema. we only evaluated patients who
i were 45 years old or younger and who
o 20,000 4 did not have emphysema. Because i)
l was difficult to obtain complete medi-
10,000 1 cal information more than | year prior -

_ l lo cotering the intervention program.
2y B s ‘ e and it would have been Jess represen- *
T2 3 4 5 6 7 g g tative to obtain information less than ! T'
, PATIENT year. we analyzed data obtained | year ¢

Figure 1. The 1otal costs (in US dollars) of carc for each patient arc ilustrated for 1he year before and before cnlering our imeYVL‘mion pro- \
alter intervention. gram and 1 year later.

In owr study. the mean total cost of
care ($43,066 versus 34914 in 1999
US dollars/per person/per year) of hos.

50,000

MM EEFORE INTERVENTION pitalizations was significantly lower n
o 40.000 LZZAAFTER INTERVENTION after intervention. There were no sig- ']'
< nificant Qiﬂ’ercnces in the mean pre- If‘
> 35,000 Intervention versus posl-imcrvenyion 1:“
x » cost of emergency services, outpatient |
W © 30,000 : Son o PR
a3 scrvices. or medications., We hypothe- .
= © 25000 size that the reason there were no dif- l'
8 it o ferences in the fatter “small ticket™ ot .
© :C’ 20.000 - ENR y Categories was because (he severity of
<2( =~ 15.000 _ illness in this sample of patients neces-:
! ’ i sitates intensive therapy including sig-| vie
= 10,060 - B - nificant medication, regular outpaticent! e
L visits. and acute Cmergency care. That I
5.000 ) is, thesc patients are heavy medical m
AN 777 e FALZZ]__ | resource uulizers irrespective  of i
IH M 0s ES whether or not they are hospitalized.} yp,
Figure 2. The mean cost for inpatient hospitalization. medications, outpatiem services. and emergency As shown in Tables | and 4, the cost f 2

services is shown for all patients for the year before und afier intervention. standard asthma care per dav in i h:

medical intensive care unit is twice us
much as the sum of the mean cost of} th..

Symploms or number of home visits Our interventional program also em- outpatient  services, cmergency ser-§ w,
for asthma (ihe educated group did phasized these factors with instructions vices. and medications per year. Pre-§ wi,
have improvement in knowledge and provided by direct physician-patient vention of respiratory arrest requiring§ w;
fewer emergency room visiig) 12 1n that involvement, Other consideration in mechanical ventilation and medjca] in-g in
. study. there was one unfortunate death treating these patients included 3 sim- tensive care admission clearly reduces§ th:
‘ in the untreated group. The key ele- plified medical regimen, carly use of morbidity, mortality, and a major por-& ut.
ments of success in these studies were prednisone for increascs in respiratory tion of the cost of asthmg care. Tacl roi
patient educational programs, accessi- Symptoms. and maintenance alternate intervention Program reduces the most#k tic
bility of the physician, and provision day prednisone therapy if prolonged costly health care resources used by hy
for follow-up assessment and care after USEe was essential. We €ncouraged the this population of patients with seve o Co:
hospitalization. use of our 24-hour call number for asthma. i
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ompliay Year Before Year After

* this coy Source of Cost t P<

ent ViSl Mean sD Mean SD

:ed phys; rlospitalization (number) 40253 (1.9) 26352 1926 (0.2) 3973 —4.50 0.002

inistrat;g :,nergency Services 783 1024 626 1024 —-0.55 0.60
Outpatient Services 939 703 1203 597 0.94 0.38

our stug Medicine 1091 608 1159 615 0.50 0.64

t chron; Total 43066 25637 4914 5030 -4.53 0.002

* emphyle Costs are in 1992 dollars ($US). A negative value of t indicates that the mean cost decreased after admission. A positive value of t indicates that

“car prio

the mean cost increased after admission.

Despite a history of intubation for
ast . overall costs of medical care

matic paticats for more than a decade,
asthma morbidity and mortality have

Expert Pancl Report. J Allergy Clin
Immunol 1991:88:425-334.

program wese reduced and mortality was pre- continued to increase. The intervention 2 E"“l“SNR 1L, b{lu.lJal;y DL Wg,sc(l’.“ Rw,i
represen J vented in those patients who partici- program emphasized daily prednisone le]tl(i,{q]itﬂm:]fﬂ q[slt;l:;i lir:lm[?rsl' Ilt:’}:ea\n;
55 than | pated in the in‘tensivc intgl'vcnti(,)n pro- administration  initially to  reduce lenc é h)(l)s pi[:l‘limlio‘n and death fro;n
«d I yead§ gram. The patients whg did not receive symptoms and improve respiratory asthma over two decades: 19651984,
‘on pro.J continuous treatment for asthima could function with subsequent conversion to Chest 1987:91:658-74S.
be viewced as an untreated group result- alternate day therapy. Future research 3. Asthma-United States, 1980-1990,

cost off ing in three deaths in the seven patients involving larger groups of patients ¢x- From the Centers for Discase Control.
n 1997 who cHose not to receive care by our amined for a longer period of time Leads from the Morbidity and Mortal-
of hos. ¥~ e should be conducted in order to deter- ity Weekly Report. JAMA 1992:268:

lower e rCUAsOns why some Pﬂ[ie'}ts are mine the relative efficacy of the ditfer- 4 \1’39519}(9[2 Gereen PJ. Hodzson TA
no sig- nuncgmplmnt hLlyc b(&? the subject of ent infrvention components. . A:]zzonot{lic]ecr\?fl]:lali(;n Oot‘ ::l(;lr:’n’l ‘in‘
n pre-§ “m,ety of Smd}e‘s‘» N SOTSC easons To our knowledge. this is the first the United Qtzucs" N nglJ I\"lcd 1697'
sention ! Nclude psychologic factors.® environ- study evaluating the cost of asthma 326:86-6 B
patieny} mental and social Tzﬁmmfﬁ difficult carc with an intervention program in 5. CDC.  Asthna-United  States.
vpothe- § therapeutic regimens.” lack fg” physi- paticnts with potentially fatal asthina 1980--1987. MMWR 1990:39:493-7.
10 djf. | C1pauent communication.” the pa- who had required intubation. The 6. Maiman LA. Green LW. Gibson G,
(" cogp - E0LS Or their parent’s degree of cdu- study is limited by the small number of MacKenzie EJ. Education for self
rity of - Cm}O"f" 111‘d(01' 3?Ceptﬂl}§e of the patients and by the absence of a formal treatment by adult asthmatics. JAMA
neces. iousness of the d!‘?ca..'sc: Or.]c sl;udy control group. More studies of this 1979’:2%1:‘]91.?—22. o
2 sig- y;pl?lti)(: Ihj‘:ﬂ'ﬂ??gi;\cmg:} n::)(:reetl:{\lgri type are clearly needed in order to im- 7 C};‘“%}?::\p‘;;“;?ﬁ;ﬁiﬂezzclzzozc;:
atient L‘duﬂiﬂinﬂt regarding the medication prove the delivery of healthcare by frequency and cost of health care use
« That 1'cgi1ilel1 for asthmatic children than pr om(:tmg lu\g’arencsg um?ng{ phys;- by low income children with asthma. I
2dical - C with fatar v e cians lo nclude cost i evaluating out- Allergy Clin Tmmunol 1986;78:

of El(::h%ralmlr[f)r:t::trty _Tlrsl?l) cvdu'."a' come studies. Our program empha- 108-15.

lized. ‘ , Searel ‘“O}l N L_deme sizes education, regular outpatient 8. Fireman P. Friday GA. Gira C. et al.
‘ ~ the potential- benefit of supplemental St A et 3 o Teaching self-manasement skills (o
OSLoE asthma educational programs™ in en- VISILS, 24-how emergency L‘J.” Set o ) & .59 .l.‘m.d"u o .
1the hancing patient compliance vices, and care by physicians skilled in ’ﬂ-"”"”f“(‘ f-?“@ﬁfn ‘"jdﬁht‘" parents in
-€ as Alth;u«Ih the present studAy indicates management of complex paticnts with ; g\Sbllflé‘;%['O}l‘ixl C‘? fo seting. Pediairics
st ol : o o asthma who require prednisone. As AR G

7 that the direct costs of asthma care - A ) S 9. Mayo PH. Richman J, Harris HW. Re-
Ser- were clearly reduced, it is not clear demonstrated, in “.(’mphu”[ paticnts, sults of a program to reduce admis-
Pre- what comp.()nen[ of the intervention the gOﬂ!S were achievable F{Ul pl]ly m sions for adult SS[thL Ann Intern Med
ring was most effective. We did not analyze preventing death and hpspltallzatlon, 1990:112:864-71.

lin- indirect costs. One might l1ypolhe§ixe but alsp in sharply reducing the overall 10. ?olton MB. Tilicy BC. Kuder ), vt al.
Ices that the improvement may be attrib- cost of asthma care. The cost and eflectiveness of an edu-
0r- uted to the usc of inhaled corticoste- ?Z?[;O'] pr})génn fror “d“]\[j (\ivhlo()(h]u.\g:‘
The roids rather than the whole interven- REFERENCES ‘;:(,)(1111;1 en Intern e e
108t tional program. In deference to this 1. Shelfer AL. Guidelines for the diagno- 1. Brook U, Mendelberg A. Heim M. In-
by hypothesis. even though inhaled corti- sis and management of asthma. Na- creasing parental knowledge of asthma
ere costeroids have been recommended tional Heart, Lung, and Blood lnstitute decreases the hospilalization of the

and utilized by physicians for asth- National Asthma Education Program child: A pilot study. J Asthma [993:
2 Dt
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may not be made. Five alterations on the page
proofs are allowed without cost to the author.
Additional changes. not incluline printer errors,
will be billed directly 10 the author at the current
cost,

Reprints

Reprints may be ordered on forms provided
when the page proof is sent to the author for
proofreading and approval.

Letters to the Editor

Letters of opinion about anicles published in the
Annals and other current topics or short reports
of clinical interest are accepted for consideralion
for publication. These should not exceed 400
words and should list no more than five refer-
ences. There should be no wbles or ligures.
Letters should be typewritien with double spac-
ing throughout. including references. Letiers 1o
the cditor express opinions solely of the writers
and do not neeessarily indicate views of the
Annals of Allergy. Asthma, & Immunology cdi-
torial staff. The editor reserves the right to edit
such letters and 10 use his discretion in thejr
selection for publication,

Reviews

W aceept for consideration for publication de-
tailed, critical reviews of subjects relevant 1o
clinical allergy and immunology, usually afier
solicitation by the editor. Reviews should not
excecd 4000 words,

Clinical Allergy-Inununology Rounds

We accept for consideration for publication re-
ports of edifying cases with questions and an-
swers about differential diagnosis and detailed
discussions of diagnosis and pathogenesis. pre-

pared by allergy-immunology trainecs with their
faculty.
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$75.00 for institutions: foreign subscribers or
institions. $78.00. Single copies may be or-
dered from the Publication Office al $6.00 for
domestic requests and $7.00 for foreign requests.

All claims for replacement of missing copics
of the Annals of Allergy, Asthma, & Immunol-
ogy. without charge. must be made to: ACAAL
Annals of Allergy, Asthma, & Immaunology: 85
West  Algonquin  Rd. Suite 550, Arlington
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per copy plus mailing costs.
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Bahimore. MD 21202, Telephone (410) 528-
8513. Although the Annals of Allergy, Asthma,
& Immunology reserves the right 1o reject or
cancel advertisements in the Annals of Allergy.
Asthma, & Immunology. the Annals does not
hold itself responsible for statements made in
any of the advertisements; neither does their
presence in the Annals implv endorsement by
the American College of Allergy. Aslhma. &
[mmunology.

Business Correspondence
Correspondence regarding advertisements should
be sent to the Publication Office.

Classified Advertising

These ads are charged a1 35 cents a word and
50 cents extra for a box number. Copy for clas-
sified ads should be sent to Annals of Allergy.
Asthma, & Immunology. PO Box 3369, Falls §
Church, VA 22043, ‘

Change of Address Notices

Address changes should be sent to James R.
Slawny. Executive Director of the American |
College of Allergy, Asthma, & Immunology. 85
West Algonquin Rd. Suite 550, Arlington J
Heights, 1. 60005, telephone (708) 427-1200.
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Boeks for Review g
Send books for review 1o the Editorial Offic.:. B
They become the property of the reviewer.
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