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WT£RHlnEHT POS IT lYE PRESSURE BREATH I NG I U THE LONG TERM t-'.AtlI\GEHEHT OF' CBROln c 

OBSTRUCT IVE PUlMOllARY l) ISEASE 

f. WTRODUCT I OU 

The importance of chronic· obstructive pulQonary diseases (COp D) as a national 
health problem, is consider~ble at present and appears to be increasing rapidly. 
Av~tlable data indicate the prevalence of all chronic respiratory conditions 
t9 ~e approximate1y 20 percent of the United States population and ~O percent of 
all persons having any chronic disorder (J). Some 2.5 million persons have 
limitations of activity because of chronic lung disease (1). The absolute 
mortality for COPO in 1975 was 191100,000 (2). Hortality rates, hOv/ever, fail. . 
to describe in full the adverse effects of these diseases because death is 
usually preceded by a prolonged period of disability and suffering. In addition, 
prolonged and repeated hospitalizations are often economically and eQotionally 
devastating for the patients and their families, while at the same time being 
a major economic loss to the. community and a drain on community medical resources. 

The total econon;c impact of these diseases can be estimated in terms of 
the direct costs of treating patients, reduced productivity due to morbidity 
and reduced productivity due to mortality. In 1972, direct costs of hospital 
treatment, physician services ~nd prescribed drugs were estimated to· be S003 
million. In the SLIme year, costs in terr.1s. of lost earnings were estir.l<lted to be 
$3.7 billion (2). Because of inflation and real increases in costs of services, 
the current arinwal cost of treatment will probably exceed $1.0 bi Ilion and the 
total econ~~ic impact will probably reach S5.7 bi Ilion. 

Dat~ defining the costs of specific components of therapy are not avail~ble; 
thus, such partitioning can only be speculative or infercniial. It is clear, 
hO'l'lever, that supportive and rehabilitative therapy for patients '",ith CCPO are 
sources of great cost to the patient and to the· public as well. Despite the 
magnitude of the problem and th~ aQount of time and money expended in caring for 
p<ltients with COPD, there is considerable controversy as to the overall result~ 
of therapy and whether or not treatment alters the natural history of the pro
cess (3-6). The role of many commonly used therapeutic QOdalities, both indivi
dually and in combination, remain to be defined. Of these, intermittent positive 
pressure breathing (IP?B). is perhaps the rnost-costly and complex. The frequency 
and m~nner with which this form of therapy i~ applied v~ry widely ~nd there is 
littleor no substantiation of benefits or hazards. However, since IPPB was 
introduced ~l~ost 30 years ~go, its use has increased at an extraordinary rate. 
This, in part, may be·due to both physician and patient frustration at the 
failure of usual therapy to interrupt the relentlessly ,"/orsening disability; 
thus, the ph~sician and patient anxiously seek any f6r~ of treatMent that could 
possibly help. Often, both are convinced that IPPB offers relief not ~ffordcd 
by other treatment modalities despite there being no persisting measurable 
ImprovcQent in the usu~l indices of lung function. 
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The .cost of IPPB therapy In the long-term management of pCltients wi"th .COPO· 
Is impossible to calculate. H.owevcr, thcre are suggestions that the cost is' .' ", 
considerable. If only one percent of the estimated 8.5 million persons with . 
COPD were treated with 1PP8 at home, the cost for machines alone would be 530 
ml 11 ion (S300-~OO/rllachinc). Added to thjs would be an' annual charge for main
tenance and additional costs related to the necessarily close supervision required 
for patients using the devices. ff, however, such devices are of substantial 
benefit in ameliorating or preventing disability and hospitalization, this 
cost may be easily justifiable. Because of the lack of specific information 
~oncerning the role of IPPB in the long term management of patients with COPD, 
and,. because of the economic considerations related to this form of therapy, 
'PPB treatment in patients with stable COPD has been identified as a subject i~ 
need of careful examination (7). This study, therefore, is designed to answer 
many of the questions that have been raised concerning long term IPPS therapy. 
The Information derived from this study should allow physicians and health policy 
administrators to apply this particularly expensive and complicated form of 
therapy in a much more efficient and economical way than is now being done •. 
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r~. llTERATURE REVIE~ 
• 

Studies that have attempted to evaluate the effectiveness of IPPB in 

patients with COPD are, in ~any cases, contradictory. It has been shown 

that biood gases i~prove ~nd worsen (1-4), work of breathing increases 

~nd decreases (5-7), and pJtients are nade better and worse (7-15). 


The majority of the published data sU99cst that there is no added benefit 

from using IPPB to del iver bronchodi lators in most patients with COPD. 

Neve.rtheless, it is. possible that IPPB delivery of bronchodil.:ltor agents 

~ay be beneficial in patients with severe airwJYs obstruction who are 

unable to coordinate with a manually-powered nebul izer or take a big 

t>re~th. \/u and associates (16) reported that the delivery of broncho

dilator aerosol by tPPB resulted in better removal. of secretions 

and sustaincd improvement in patient~ who had exc~ssiye secretions. 

Improvement also occurred in patients whose respirJtory insufficiency 

rendcred the~ unable to coordinate ha~d nebulizer treatments. Cullen and 

colleagues (l7) found that IPPS incrc~sed tidal volu~e and lowered 

arterial CO2 tension in hea.J thy subjects, but simi tar changes Here 

Seen in only 5 of 13 patients with severe cmphysc~a. It is of interest 

that three patients who had increased vcn~ilation during IPPS' therapy 

were unable to reduce PaC02 by voluntary hyperventilation. This 

\O/o'uld support the suggestion that IPPB may be of value in certain patients 

",--. 

Ayres and co-workers (6) found th~t more ~echanical work was performed 
while takiilg IPPS if the p.:lcient actively led 'the apparatus, but the 
amount of active work approachcd zero if the patient was completely re ,
taxed. Suku~alchantra and associ~tes (7) found that inspir~tory work 

. 
was far in excess of that"generated during normal breathing. This ap
pea4ed to result from c~ertion of an active expiratory effort before 
'nsplratory flow ceased, ~nd they postulated that this forced expiration 
resulted in potentiation of airway col lapse in patients with CO?O. This 
Is in accord with the demonstration by Jones and collc.:lgues (S) of an in
crease in expiratoryairflo\" resistance with air trapping and increased 
fRC, when, in normal subjects the pressure-flow pattern present in 
patients with sevcre COPO was simulated by 1PPS. These investigators 
also obserNed that IPPB failed to i~prove venti lation in about half of 
their patients. and when large cycling prcssures were used. the (PPB 
bccarac progressively more detrimental and, in fact, intolerable in 
severely obstructed subjects. They suggested that air trapping ~ay 
nilve occurred in these patients. Others ~.<1VC suggested that this can 
becomc so severe that effective ventil~tion is decreased and I?PB 
tncrupy beccnes intoler~ble (18-20). 

few studies have ev~lu~ted the benefits of long-term (PPB therapy in 

patients with COPD. Comparable decre~ses in dyspnea, cough, ilnd volume 

of sputu~ ~~hcn present) were observed in ambulatory pati~nts with CCPO 


",-- after th'o-\~cek periods of trc~tfilent \-/i th hronchodi lator ilcrosols 9cneriltcc 
eithcr by ~n C2 sourcc or by an (PPB appJratus (10,1 I), and no significant 
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change In forced e jr~tory volumes or blood gase ~as found in 

patIents who h~d been treated with IPPB for 6 days (21). Emirgil 

and Co-wOrkers (22) found that none of the various modalIties of 

treatment, in CO~70on usc in the ~and9c~cnt of patients with COPD, 

Including IPPB, affected the deterioration of function or afforded any 

benefit to patients with COPD over a pcriod of 1 year. Curtis and asso

cIates (23) followed a large number of patients with COPD, 78 of whom 

were treated with IPPS, for' 4 years. Whcn patients matched for FEV\ were 

com?ared, there were as many deaths in the group with IPPB. and the rate of 

deterioration in FEVI was twice that of patients who were not tre,ted 

with IPPB. They concluded that the chronic use of IPPO did not im
prove airflow resistance and that it may even have been detrimental. 

Chcrniack ~nd Svanhill (24) have reported a cc~parison of the long term 

effects of IPP8 ~nd air compressor to deliver a bronchodilator aerosol 

In 121 patients with severe airways obstruction (maximal mid-expiratory 


.flow less than ]0 percent of predicted). There were no differences in . 
mortality, hospitalizations or days in hospital, and rate of detericration of 
pulmonary function for the 2-3 year period of evaluation. In additicn, al 
though all groups demonstrated increases in residual volu~e and function
al residual capacity, these changes were signfficantly greater in patients 
receiving IPPS. This potentially detrimental effect of IPPB was also 
suggested by the work of Motley and associates (9) who, after one \~eek of 
IPPB therapy, de~onstrated an elevation· of RV and TLC in 8 of 10 patients 

'who initially did not have gross overdist~ntion (RV/TLC 35 percent) and 
in 8 of 19 patients with more severe overdistention. Finally, the possibJe 

'effect of IPPS'on the quality of life in CO?D patients should also be 
considered. COPD patients are restricted in their capacity to work, exer
cIse, and enjoy the normal activities of daily living. They suffer from 
Increased depression, anxiety, and concern ovcr bodily function. Some 
even sho·.... signs of neuropsychological deficits. If IPPO can be shown 
to Improve clinical statu~ in these areas, its usefulness as a treatment 
modal i ty would be recognized. . i 

I 

In summary, although the majority of reported :evaluations of IPpe therapy 

have not found it superior to other means of delivering aerosols, a clear 

cut answer as to it~ role is ·still not possible for the following reasons: 


i 
1. 	 often, the number of subjects was smal:1; 

I2. 	 the groups were very heterogeneous; 
i 

3. 	 subjects were not always randomized; 

4. 	 precise description of the manner in which JPPB was 

administered was usually not reported; 


. 
5. the patients' clinIcal and functional status were poorly defined;

I . 
6. 	 the patients studied were so scverely ill that no therapy could 

be d~onstratcd to be beneficial. 

i 
t 	 ,. 
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III. OGJECTIVES 

A. Primary 	Objectives 

! 
I 	

The follO'.,ting primJry objectives have been estilblished for this 
study: 

1. 	 To determine the relative effects of long term IPPO and com
pressor po'....ered ncbul izer trcJi-r.:cnts \..;hen used as an adjunct 
In the co~prehcnsivc care of a~bulatory patients Hith COPD. 

a. 	 To determine the relative effect of the devices on pul
mon~ry function (e.g., FEVI. TLC ilnd arterial blood gas . ,
data). . 

b. 	 To determine the reliltive effect of the devices on the 
frequency, duration ilnd reason for hospitalization. 

c. 	 To determine the relative effect of the two devices on 
the quality qf life. 

d. 	 To determine the relative effect of the two devices on 
exercise performance. 

e. 	 To determine the reasons 'and rates of attrition from the 
assigned treatments. 

2. 	 To determine the relative sJfety of tong term IPPB and compressor 
powered nebul i zer treatment \-:hen used ilS C'ln adjunct in the cOj,'\
prehensive care of ar..bulatory patients \-lith COPO. 

a. 	 To determine the relative effect of the two devices on 
morta Ii ty. 

b. 	 To determine the relative effect of the two devices on 
the inci dence of infections. 

B. 	 Secondary Objectives 

'Secondary objectives for this study are listed below. Failure to 
achieve these objectives "'ould not detract from the overall value 
of the study. 

1. 	 To determine the rcl~tive effect and safety of JPPB and com
pressor powered nebulizer ill the following,subgroups of 
patients: 

a. patients with ~irflow obstruction of various degrec~; 

~ 	 -7
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b. patients from dlffere~t age groups; 

c. patients \ :t:h various degrees of 
flow obstruction (defined on the 
to an inhaled bronchodilator); 

reversibility of air
basis of acute respo~se 

d. patients with and without e~physema; 

e. patients with and without carbon dioxide retention. 

IV. STUDY DESIG:l 

A. Overview 

The Intermittent Positive Pressure Breathing (IPPB) study is a 
cooperative rando~ized controlled clinical trial sponsored by 
the National Heart, Lung, and Blood Institute {~HLBI1. There 
are five clinical centers, a pathology center, a data center, 
and the NHLBI program office. Each of the participating centers' 
will adhere to a co~mon protocol that defines entry and exclusion 
criteria, patient manage~ent, and evaluations. The pri~ary ob
Jectives of the study are to determine the relative effects and 
safety of long term IPPS and compressor powered nebulizer treat
ment when used as adjuncts to the com~rehe~sive care of ambula
tory patients with COPD. Although tr~atmcnt cannot be blinded. 
patients and physicians will be,blinded to the cumulative results 
of the study during patient recruitment and follow-up. Prior to 
entry. patients must provide informed consent and a willingness 
to partici~ate in the study. 

Patients who meet preliminary entry criteria will enter a 30-day 
stabilization period during which standardized therapy (exclusive 
of IPPO or compressor nebulizer) will be initiated. At the con
clusion ~f this period, final entry criteria will be reviewed by 
the clinical center and the da:a center (Figure I). The study will 
again be dis=usscd in detail with the patient who will be asked to 
sign a more comprehensive informed consent (Section VIII.C) for 

'·the ful1 study period. Patie~ts who meet the criteria and who 
agree to continue will undergo a ~sel ine evaluation and then be 
~ssigncd at random by the data center, to either the IPPB grou~ 
or.compressor nebulizer group. 

Each patient will be followed for 30-36 months or until death or 
withdrawal from the study. Patients who, after being randomized, 
deviate from the study protocol will continue to be considered as 
study patients. 
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Thus, patients who miss scheduled follow-up visits or who Jose in
terest in the study nevertheless remain study patients, regardless 

,-..... 	 of whether or r.ot they remain on prescribed therapy. It is important. 
therefore. that all patients entered into the study be highly 
motivated and th~t, once rando~ized, the treatment center maintain 
the patient's motivation. If a patient does miss one or more 
routine foll~:-up visits. every attempt should be made to conduct 
at le~st the 6 month evaluation. 

The study duration will be 60 months. Patients will be enrolled 
during the first 30 months All patients who enter the study will 
'be follo.....ed for 30-36 months. Follow-up examinations will be made 
according to the fol lowing schedule through the period of observation 
(see 	Section V.B.). 

1. 	 Weekly: During the first month after randomization, e~ch 
subject ~/ill receive a weekly ho~c visit for supervision 
of therapy, evaluation of clinical status, and monitoring 
of adherence to the assigned treatment regimen. 

2. 	 Monthly: After·the first month. each patient will receive 
a monthly homc visit for supervision of therapy. evaluation 
of clinical status, wonitoring adherencp. to the assigned 
treatment regimen and quality of life m;::asurements. 
Every third month the home visit-will be replaced by a 
visit to the clinic for the same purposes plus a spirogram. 

3. 	 Quarterly: ·'tlinlc visits for limited follow~up evaluation 
including spirometry. 

4. 	 SemiannlJtlllv: Clinic visits for intermediate follow-up 
evaluation including quality of 'life studies, blood 
gases, and spirometry. 

5. 	 Annually: (Baseline, 3. 12, 24, 36 months) Clinic visits 
for major follow-up evaluation including pulmonary function 
tests, exercise tolerance, etc. 

It is not necessary for the clinical center to assume full medical 
responsibility for eC3ch'study patient as' long ClS there is full 
cooperation between the clinical center and the other care providers 
to ensure the protocol is followed. General guidelines are outlined 
In the protocol for respiratory as well as overal'l care. (See 
Section V.C.) 

Variables to be mcas~rcd include pulmonary function (diffusing capacity, 
single breath nitrogen washout, plethysmogr~phy. spirometry, lung mech
anics, exercise t~sting. and arterial blood gases', Quality-of-life 
evaluation. frequency and duration of hospitalization. frequency of 
respiratory infection. and mort.-:lli.ty. ~'hen availablc. autopsy d.:lta 
will'be obtained with special cm~hClSis on lung pathology. All data 
required by the rrotccol will be collected by the investigators and 
fon/~rd~d to the DCltCl Center for processing within Cl prescribed time 
schedule. 	 Description~ .:lnd time schedule for the specific data to be 
collected in the study are given in Section V. The investigators will 
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I ~ be provided with cumulative d~ta su~~aries of the results of ther~py 
during the rccruitr.1cnt phase or follO\rup ph.:lse of the study. 

Study subjects r.1~y require hospjt~lization during the clinical study. 
When illness requires interruption of the assigned treatnent reginen, the 
subject will be returned to the assigncd regimcn.:ls early as possible In 
accordance with good cl inical practice, and the schedule of follow-up 
ex~mjnations will be resuncd without alteration of due dates. If a 
subject is unable to return to the .:Issigned tre.:ltment regimen, every 
effort will nevertheless be m.:lde to carry out the next scheduled semi
annual examination. 

B. Sample Size 

The primary objective of the study is to ~stimate the relative effects of 
IPPB and of co~pressor nebulizer for variou~ outcOr.1es of trcatnent in
cluding measures of pulmonary function, incidence of illness and death, 
and general well being of the patient. These comparisons of treatr.1enr 
groups wi~l enploy differences in average va~ues during the follorl-up 
period for sor.;e types of outcomes (c.g., incidence of hospitillization). 
and differences in rates of change for other types of outco~es (e.g., 
measures of pulmonary function). ~s indicoted in Section VI, Data 
Analysis. 

A j~dgmcnt has been rn~dc that a difference between the two treat~~nt 
groups of 20 percent for r.lost types of outcomes \o.'ould htlve clinic~1 
importance, and that the saMple size should be adequate to detect 
differences of that magnitude with a power of 90 perccnt, using a two
sided test of statistical significance at the 5 percent level. Treat
r.'lent groups will be of eGual size in order to yield meximur.l pOI·/er. 

Information on the natural history of COPO is sparse with respect to 
r~tes of progression and their variability among individual patients. 
This situation will persist until Ctltil to be collected during the 3 year 

. f01101"-up bccol7lc uvailable. An exception is th.)t data LIre avail
able on long-term changes in some ~easures of pulmon~ry function, notably 
fEV 1 o· Fletcher et ·ell. (I) repor t tha t fEV 1 0 dec 1 i ned a t an ave r.JSc ra te 
of 30 milliliters per year in a large'group ot employed men ~ged 30-59. 
and that the stJncJrd deviation of the regression of FEV) 0 for indivi
dual subject~ was 20·ml., based on se~iannual measurement; over a period 
of S years. It is expected that the rate of decline will be so~cwhat 
larger in the prescnt study because the subjects wi 11 have ~~rc severe 
obstruction, ~nd that the st~ndard deviation of the rate wi 11 be larger 
bec~use !he m~~surements wi II be made quarterly over a period of only 
3 years. 

rt is cstinated that to detect a 20 percent difference between treatment 
groups in rate of dccli!'lc of rEV) (\ under the conditions specified c3bove 
(90 percent po\:cr, 5 percen: signlfic.:lnc.e level). the present stud" of (\-.0 

cqual-~izcd groups musl inc!~dc .) tot.)1 of 1,O~0 suojccts if the rnc~n'r"iltc 
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of decline in FEV) is 30 ml. per year and the st2nd~rd devi~tion of the 
ratc Is 30 mlj or 600 subjects if the mean rate is 40 mi. and the 
stand~rd devi~tion is 30 ml. These estim~tcs do not take into account 
the loss of study s~bjects to follow-up cue to death or discontinuation 
of treatment for other reasons. A sam?l~ of 1,000 subjects should be 
adequate jf losses to follow-up can be kept to a rninumum. 

C. Study Personnel 

1. Clinical Centers 

University of '~anitoba, \Jinnipeg, ~anitoba 
Principal Investigator: "icholas R. Anthonisen, H.D. 
Co-Investigator: Vincent Tarask.a, 11.0. 
Chief I./urse: lynda Mendella, R.N. 

University of Oklahoma, Oklahoma City, Oklahoma 

Principal Investigator: David C. levin, H.O. 

Chief Nurse: Brenda Smith, R.N. 


loma linda University. loma Linda, California 

Principal Investigator: John E. Hodgkin, H.D. 

Co-Investigators: Glen U. Gee, R.R.T. 


Eileen Zorn, R.L, H.S • 

. Baylor College of Hedicine, Hous.ton, Texas 

Principai Investigator: Paul H. Stevens, H.D.· 

Chief Nurse: Ruth Abeles, R.N. 


UnIversity of California, San Francisco. Califcrnia 
Prinicipal Investigator: Philip C•• Hopewell, f1.D. 
Co-Investigator: Jonr. W. little, H.D. 
Chief "urse: Joan Turner, R.N., H.S • 

.. 2. Data Center 

·Ceorge \lashington University, 8e.thesda, Haryland 

Director: Dean E. Krueger, 11.5: 

Co-Director: t:lizClbeth C. Wright, H?H 


3. Hatlonal·Hc41rt, Lung, and Bleod Institute (UHLBI) 

Director, Division of Lung Diseases: Claude Lenfant, H.D. 

Adr.linistrator: Richard J. Sohrl. Ph.D. 

StCltistician: David DCMets, Ph.D. 


t.. Pathology Center 

UniversIty of British Columbia, Vancouver, British Columbia 
Director: William H. Thurlbeck, 11.0. 
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~cmbcrs .of IPPB Committee: 

1. Executive Committee: 
tHcholas R. Anthoniscn, M.D. (Chairman) David C. levin, M.D. 
John E. Hodgk in, Ii. 0 • Paul M. Stcyens. M.D. 
Ph iIi pC. Hopcwe I I, 11.0. Dean E. Krueger, M.S. 
~illiam H. Thurlbeck, M.D. lynn H. Blake, Ph.D .• Consultant 

Richard J. Sohn, Ph.D. 
2. Advisory Board: 

Stephen M. Ayres, 11.0. Byron Wi 11 iam Brovm, Ph.L 
Millicent Higgins, H.D. Phi 1rp Ki r.1b e I, H. 0 . 
Harold Menkes, M.D. Wi 11 jam F. Hi I ) c r, lL D . 
Harvin A. Sackner, M.D. (Chairman) Louis Vachon, M.D. 

Jeanne K. Malchon 

v. STUDY PROTOCOL 

A. 	 Patient Selection 

All patients who have ~ymptomatic COPD (including at least one of tne 
follo\'iing: chronic cough, sputum production, or dyspnea) .Jnd \·,ho Core 
referred to one of the clinical centers will be reviewed for adrnis~ion 
to the study. Patients who meet entry cri teria (a-d belm... ) \vi 11 b~ 
considered eligible for the stabilization phase of the study. After 
the completion of the stabiliz.Jtion phase, all patients ~/h6 satisfy
!ll of the entry criteria and have none of the exclusion cri teria ki!) 
be entered into the study. 

1. 	 Entry Criteria 

a. 	 All patients must have a clini'cal diagnosis of COPD. 

b. 	 All patients must be 30-74 years of age. 

c. 	 All patients mu~t have a prcbronchodilator FEVI.O of less 
than 60;; predicted and.a prebronchodilntor FEVl.O/FVC ratic 
of less ~han 60%. 

d. 	 All patients must be capable and willing to participate in 
the clin\cal study, and: 

(1) 	 be ambulatory and capable of sitting on and p~dalin9a 
bicycle ergometer; 

(2) 	 live close enough to the Center to be accessible for 
home and clinic visits; 

(3) 	 provide inforr.1cd consent. 

e. 	 All p~tients must have completed a 30-day stabi lization phc5e 
on the standard regimen. (Sec Section V.C.) : 

f. 	 All patients must satisfy thc following pulr,lon.1rY function 
mcaSlJrcr.)ents twice, not less than 1 \-Icek '.)r more than 90 OilS 

apart, \:!li Ie on the standurd regimen (sec M<lnual of Oper<lt;~ns 
for Plotocols). 
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(1) 	 the prcbronchodilator FEVt.O is less than Go~ predicted 
and the prcbronchodilator FEV1.0/FVC ratio Is less 
than 60t. 

(2) 	 the FEV t 0 must be reproducible; that is agree 
within 0:2 liter or 15%, whichever is greater~ 

g. 	 All patients must demonstrate reliabi I ity during the 
stabilization period. Reliability will be established by 
adherence to the treatment program as documented by pill 
counts (having taken at least 60% of the prescribed 
theophylline preparation) and maintenance of appointments 
for baseline evaluations (at least two visits will be 
necessary) . 

2. 	 Exclusion criteria 

The presence of anyone of the following characteristics 
before or during the stabilization period will exclude a 
patient who otherwise meets the study requirements: 

a. 	 In response to 250 micrograms of inhaled isoproterenol, 
the FEVl increases to 80% or more of the predicted value 

°or the FEV 1/FVC increases to 7S~oor mor~. 

b. 	 There is rudiologic evidence of significant complicating 
lung disease. 

c. 	 The total l~ng capacity is less than 80% of the predicted 
value. 

d. 	 There are other illnesses that ~outd be e~pected to alter 
the quality or duration of life. A list of examples 
follows which was in no way intended to be exhaustive. 

1) 	 malignant neoplasms (excluding °basal cel1 carcinoma); 

2) 	 cardiac disease defined by cardiomegaly (cardiothoracic 
ratio greater than 0.5), angina pectoris, clinical 
or electrocardiographic ev:dence of myocardial 
infarctions within the last 6 months. 

o 3) 	 serum creatinine of more than ~.8 mg/dl; 

If) 	 significant neuromuscular dysfunction including 
evidence of cerebrovascular accident; 

5) 	 evidence of active liver disease; 

6) 	 Insulin dependent diabetes. 

-11,-	 T
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e. 	 The patient mu~t not h~vc bel tnklng either propronolol 
or cr~nolyn"sodium during the 30 d~ys of staQi liz~tion. 

f. 	 The pattent cannot h~ve used home·IP~B or co~rressor 
nebulIzer puring the 30 days of st~bi Jiz~tion. In 
addItion, such devices cannot have been u~~d for 
more than 30 continuous d~y~ in the G months prior 
to identification. 

g. 	 The patients c~n neither have used home oxygen 
supplementation during the 30 days of stabilization 
or used such treatment for more than 12 hours a day 
for 30 continuous days in the 6 months prior to 
I dent i fi ca"t iOIl. 

In addition, the patient cannot, on initial eval~ation, 
~eet the criteri~ for home oxygen administration 
1 isted in Section V,D,l ,g. 

h. 	 The patient cannot be pregnant. 

3. 	 Quotas 

a. 	 At .least 25 percent of subjects wi I I have moderate 
airflow obstruction (FEV 1 between·~O~ and 60; of 
pre"dieted) • 

b. 	 At least 25 percent of subjects will be severely 
obstructed (FEVt less ~han ~oZ predicted). 

c. 	 At least 20% of subjects will show evidence, at 
least once, of reversibility (FEV1.O will increase 
at least 15~ with acute bronchodilator administration). 

B. 	 Stabilization Phase 

All patients considered as potential candidates for the study 
require a 30-day stabilization phase prior to baseline studies. 
The definition of clinical stability remains the judgment of 
the attending physician. In the event of an acute illness 
during this time, the patient will be treated with appropri~te 
therapy. Following the acute illness, either baseline or 
repeat FEV 1. O measure~ents must agr~c within 0.2 liter or 15~ 
of previous value, whichever is greater. "During the stabi
lization phase: 

1. 	 Standard treatment regimen is to be applied (Section 
V.C.l.) \-lith the· following specific restrictions: 

a. 	 no propranolol or cromolyn sodium; 

b. 	 no home use of IP?B or compressor nebulizer; 

c. 	 no home use of oxyg.:!n supplcmcntc.tion. 

2. 	 Pre- and post-bronchodil~tor measurement of FEV 1 0 and 
rvc nlust be obc.lined .,ftcr the p.:lticnt has been o~ standard 
tre.:llmcllt for at le"st one we,~k.. f\ c;ccond SC't of mC.i,:,ur~'l71cnt-:; 
!"'IISt be obt.:ljncd not lc;ss th"n it WCt·k or OInr~ th<)n ~O 
cf~'1s +rclfn t.he firs!" [See MantA-a.1 o( ()pe.rc)tlnnc,.l 



c. 	 Study Phase 

The Manual of Operations provides standardized methods and ex
amples of data forms for all studies. 

1. 	 Baseline Studies 

Baseline studies will be made on all patients who complete the 
30 day stabilization and satisfy all entry criteria with no 
exclusion (Section V.A.). The schedule of the basel ine studies 
may be at the discretion of the clinical center except where 
specifically noted. ·The baseline studies will include: 

a. 	 complete history and physical exam (see forms 704 and 
705) ; 

b. 	 laboratory studies (sec forms 704, 712, 713, and 714); 

(1) 	 hemoglobin 

(2) 	 hematocrit 

(3) 	 total white blood cell count 

(4) 	 peripheral eosinophil count 

(5) 	 semiquantitative estiMate of sputum eosinophils 

(6) 	 plasma theophylline level 

(7) 	 culture of sputum 

(8) 	 chest roentgenogram 
. 

(9) 	 electrocardiogram 

c. 	 pulmonary function tests (se~ form 710); 

(1) 	 diffusing capacity (single breath) 

(2) 	 single breath N2 washout: Phase III slope 

(3) 	 plethysmography (pre- and post-bronchodilator): 
functional residual capacity (FRC). thoracic gas 
volume (Vtg), airway resistance (Raw) 

(4) 	 spirometry (pre- and post-bronchodilator) 
rvc. rEV1.0. IC. 

(5) 	 lung mech.:lnics: lung recoil (Pel) for 100, 90, 
80, and 70% TlC and at FRe. 

r 
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d. Exercise testing (see form 711) 

Progressive muJti-st~ge tests on cycle ergometer; 
he~rt rate. maximum exercise level. 

e. Qu~lity of life Measurements (sec forms 73C. 
731. 732 and 733). 
(1) Sickness Imp;:u:t Profile (S I p) 

(2) Katz Adjustment Scale (relative's portion only) 

(3) Profile of Hood States (POMS) 

(4) Recent Life Changes Que!it i onna i re (RlCQ) 

f. Trainir.g and instruction of pat ient to disease and home 
treatme;:nt. 

2. Randoi.l i za t ion 

Upon completion of the B~seline Studies. all patients will be 
randomized into the IPPB or compressor nebulizer treatment 
groups by the Data Center (See Section VI II. C). 

3. Fol Jow-up 

The folloh-up of <:111 patients wi 11 occur by home and cl inic 
visits. The schedule for all visits will begin at the ti~e 
IPPB or ell is started. Visits not made \."ithin specifie, time 

·limits will be recorded as a missed visit. 

a • Home Vis its 

Home visits ~/ill be made by study personnel once per 
week for the first month and then once per month (ex
cept for months of clinic visits) for th~ 36-montn 
study to assess clinical status and treatment co~
pli<:lnce (see form 716). 

(1) Symptom<:ltic and physical exam 

(2) Revicw of therapeutic regimen 

(3) Evaluation of trc<:ltmcnt co~pliance. 

(~) Assessment of ·medic~l status 

(5) Measurement of plasma theophylline (per schedule) 

\, 
(6) Collection of equipment cultures (per schedule) 

(7) Rcspir~~ory r~te during treatment •. 

- 17 -



b. Clinic Visits 

(1) 	 All scheduled clinic visits are shown in Table I 
(sec form 717). 

(2) 	 Emergency or unscheduled hospit~l admission and 
treatment should be under direction of a study 
physician as far as possible. Data to be 
collected include (~ee form 720): 

(a) 	 History and physical examinytion 

(b) 	 laboratory studjes 

(c) 	 Tr~atment 

(3) 	 Treatment with antibiotics should be reported on 
Form 727. 

c. Autopsy 

Every attempt should be made to obtain a post
mortem examination of the lungs and heart on all 
study patients who die during the study. All post
mortem lung and heart mdtcrial will be forwarded 
to the Pathology Center in Denver, Colorado. 
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D. Patient Management 

1. All patients 

a. Oral theophylline 

All patients wh? can tolerate oral theophylline should receive 
a long acting (sustained release) pure theophylline preparation. 
The initial do~c in most cases should be 6 to 8 mg/kg every 12 
hours unless the patient has a prior history of theophylline 
Intolerance In which case an even lower initial dose may be used. 
Plasma or serum concentrations (1-3) hour prior to the next 
dose (trough level) should be in the range of 10 to 15 micro
grams per ml when measured 10 to 14 days after starting trea:
mente These doses ~hould be expected to produce peak level~ 
that should not exceed 21 micrograms per mI. The dose will 
be adjusted to meet these criteria whenever patient tolerance 
permits. The analysis will be performed using the high pres
sure liquid chro~atograph method or an equivalent method. 
Patients will be instructed concerning the possible side 
e'ffects of theophyll ine and asked to record any indications 
of toxicity on the treatment log. If toxicity occurs, the 
dose of theophylline 0ill be adjusted downward and plas~a or 
serum levels will be measured. 

Patients who cannot achieve adequate plasma or serum theo
phylline levels without 5ide effects (e.g_, nausea, arrhyth~ias) 
may be given oral Beta2 - type bronchodilators. 

b. I nha 1 ed be ta ad rene rg i c agcn.t s 

All patients will be supplied with freon-powered ~etered dose 
containers of mctaproterenol. This will be used during the 
stabilization phase and when needed to supplement the bronc~~
dilator or the povlered nebulizer. The dose is 200-400 micrc;rams 
administered no more than every 3 hours. 

c. Antibiotics 

The indications for the use of antibiotIcs are as follows: 

(1) 	 Documented bacterial pulmonary parenchymal infections 
(indicated by leukocytosis. lever, abnormal chest 
roentgeno9ra~, and the presence of significant bacteria 
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In the ~putum). Antibiotic selection will be based 
~ on the usual bacteriologic and clinical criteria. 

(2) 	 Presumed or proven bacterial bronchitis (indicated by in
creased sputum volume, increased viscosity or change in 
color of sputum without evidence of parenchymal infection 
on chest roentgenogram, if done). In this circumstance, 
either ampicillin 500 mg. q.i.d., tetracycline 250 mg. 
q.l.d.,erythromycin 250 mg. q.i.d., Keflex 500 mg. q.i.d. 
or Septra one tablet b. i.d. for 7 days may be used 
empirically. If infection does not respond to this empiric 
choice of antibiotics, bacteriologic evaluation must be 
undertaken and antibiotic choice based on bacteriologic 
and clinical criteria. 

d: Corticosteroids 

Chronic corticosteroid treatment will ~e used only for 
patients who are found to have symptomatic and/or physiologic 
improvement. The determination of improvement will be made by 
the individual physician caring for the patient. All patients 
who continue to be significantly symptomatic (especially those 
who have cough and/or wheezing at night associated with blood 
and/or sputum eosinophilia} while being treated with an optimal 
therapeutic regimen will be given a trial of oral corticoste
roids unless there are sp~cific contraindictions. The trial 
will consist of prednisone 40 mg daily for I week. In respon
sive patients, corticosteroid treatment will be continued at the 
lowest oral or inhaled dose that will m~intain improvement. 

e. Diuretic agents 

Diuretics may be' used to treat left and/or right ventricular 
failure, and/or systemic arterial hypertension. 

f. Dig i ta lis 

Digftalis,prcparations may be used to treat 'eft ventricular 
failure or supraventricular arrhythmias. 

9. Oxygcn supplementation 

To qualify for supplemental home oxygen, patients must have a 
Pa02 of less than 55 mm Hg measured twicc, at least 2 weeks 
apart, while clinically stable, being maximally treated. 

Oxygen will be prescribed at 1-4 liters/minute for at least 
18 hours/day if possible. 

T 
I 
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Patients who are to' begin 02 must be reevaluated with full 
baseline studies before (or soon after) sturting 02' 

h. 	 Expector~nts ~nd bland ~erosols m~y be used by study 

p~tients at the discretion of the prim~ry physician. The 

aerosol must be ad~inistered by whichever device fs being 

used in the study. How(,VCf, bl~nd aerosols shou1d not be 

Inhaled on days when· pulmonary function testing is to be 

perform~d. Acetylcysteine ~/i II not be used for study pa

tients. 


I. 'Chest physiother~py an~ postural drainage. 

Postural drainage, with or without chest percussion, may be 

.used whenever it is considered beneficial by the primary 

physjci~n. 

J. 	 Exercise Training 

Graded activity training (see f1anual of Operations) and regular 
exercise will be encour~ged for all study patients. 

k. 	 Education 

All patients will complet~ the educational progra~. The ob

Jectives and content of these sessions are in the Manual cf 

Operat ions. 


2. 	 IPPB Group , 
a. 	 Device 

The IPPD device used for all study patients will be the 
Bennett AP-5 ,... ith t.he Bennett breathing circuit ane! nehulizer. 
These.units will be modified and contain an elapsed time meter 
ta indicate the total time in use. 

b. 	 Nebulized bronchodilator 

Metaprotcrenol will be the nebulized ~gent ~sed fo~ all study O~
tients where provided. The dose prepared for. each treatment will 
be 5-25 mg. of metaproterenol (5~ Alupent) diluted in 2.5 ml of 
sterile water administered three or four times a day. The treat
ment \·lil1 be continued until all the medication has been aerosolized. 

c. 	 Tidal volume will be at lc~st 15 ml/kg body weight or 3t leas: 

75% of the inspir~tory capacity if the inspiratory capacity is 

less than 15 ml/kg. The device pressure required to del iver t-,e 

caleul~ted tidal volume will be determined following randomiz~


tion. Tidal volume will be me~surcd and, if necess~ry. the 

pressure adjusted ~t each home visit.· 


Patients ~/ill be instructc~ to exert the minimum effort ~cccs
s~ry to bcgin inspir.,tion, to nllcw pas~ive '~n9 inrl~tion an: 
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· 
to exhale to functional residual capacity before ag~in in-
h~ling. Detailed patient instructions are contained in the 
Manual of Operations. 

Compressor Powered Nebulizer Groups 

a. Device 

The 8ennett compressor will be used by all study patients. Th~ 
Bennett nebulizer identical to that used with the IPPB device 
will be used. An elasped time indicator will be attached to 
the compressor to indicate total time used. 

" . 
b. Nebulized bronchodilator 

Hetaprotercnol, identical in dose and dilution to that used 
for the IPPB group, will be utilized. 

c. Tidal volume and breathing pattern 

The patient will be coached tObreathe with a tidal volume of 
at least 15 ml/kg body weight or 75% of inspiratory cap~city - if the inspiratory capacity is less than 15 ml/kg. Tidal 
volume will be measured at each ho~e visit and ~~tient 
coaching reinforced if necessary. 

4. Management of Acute Exacerbations or Complications 

During acute exacerbations, appropriate therapy provided 
by the investigators will not be restricted, but all measures 
must be carefully documented. (See Manual of Operations for 
forms). 

" 
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E. 	 Data Requirements 

In order to assure uniform collection of data by all participants, all 
observations and measurements will be made under specified conditions 
and at predetermined time intervals, recorded on appropriate data 
forms, and forwarded to the Data Center for statistical analysis. 
Data forms and precise methodology are detailed in the Manual of 
Operations. 

Technicians and nurses shall receive formal workshop training before 
initiation of this study. The emphasis of these workshops will be 
standardization of testing procedures, techniques, and measurements. 
Frequent on-site visits at each institution will be made to insure 
that the standard protocols are being followed. 

1. 	 Complete history and physical examinations and routine-laboratory 
studies. 

a. 	 Frequency: Baseline and every 3 months or as scheduled 
(see Table 1) 

b. 	 Procedures:: As specified 

c. 	 Heasurements: See standard history questionnaire, physical 
examination form, and routine lab form. (Manual of Operation: 

2. 	 Arterial Blood Gases and Hematocrit (per schedule). 

a. 	 Frequency: Basel inc, 3, 6, 12~ 18, 2~, 30, 36 months. 

b. 	 Procedures: Arterial puncture method. Aseptic technique 
with heparinized syringes and following suggested guidelines. 

(1) Rest sitting for at least 5 minutes 

(2) locn1 anesthesia (as locally prescribed) 

~ (3) Radial artery puncture 

c. 	 Measurements: Iced or refrigerated sample tested within 30 
minutes of collection for Pa02, PaC92,·and pH. 

3. _Pulmonary Function Tests 

As nearly as possible, all subjects will be tested under si~ilar 
conditions. Spirometry and plethysmography will.be performed 
with no IPPB or compressor nebulizer treatment at least 
6 hours prior to testing. If patients forget or cannot tolerate this 
withholding'~efiod, the time, in hours, elapsed since the medication(s} 
was 	 taken until spirometry (before bronchodilator challenge) begins will 
be recorded and forwarded to the Data Center. 	 . ,r 
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e. 	 Frcqucr:acy: 

(1) 	 Com?lete Studies (Baseline, 3. 12. 24, 36 months) 

(b) N2 	 washout, single breath (S~ope, Phase II I) 

(c) 	 Plethysmography 

(d) 	 SpIrometry 

Bronchodilator challenge 

\lalt 15 minutes 

Plethysmography 

SpJrooetry:.... 

~ . ". ()
~. . e 	 lung mechanics 
.'". 
~~ (f) 	 Exercise testing (includes art~rial blood gases) 

(2) 	 Interim Studies (6, 18, 30 months) 

Ca) Arterial blood gases 

(b) 	 ·Spirometry 

Bronchodilator challenge 

Walt !5 minutes 

Spirometry 

(3) Spirometry Only: pre and post bronchodilator 
(9. 15. 	21, 27, 33 mon.ths) 

b. 	 Methods, Procedures, and Measurements 


"(1) Diffusing C~pacity (OLeO) maneuver 


(a) 	 Methods: A single breath carbon ~onoxide diffusing 
capacity (OLeO) maneuver will be performed. A 
Collins automated (Gaensler-Smith) bag-in-box-spirometer 
system will be used. An infrared CO analyzer and a 
thermal conductivity He analyzer is included. 
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(b) Procedure: 'lith subject scated, and nose clipped. 

1) 	 The subject exhales maximally and signals when the "lungs 
are empty." 

2) The autonated valve sequencing is activated. 
3} The subject inhales the test gas to TLC and breath holds. 

(The pre-set breath holding time wi II be 9.5 seconds). 
Z,) 	 The patient then exhales rapidly. The washout volume will 

be set at 750 mI. {If the vital capacity is less than 1.2 
liters, the washout volume may be reduced to 600 mI.} 

5) 	 The next 650 ml of expired gas (alveolar sample) is collected. 
In patients with low vital capacities, the alveolar 
sample volume may be reduced as necessary to as low as ~OO mI.] 

6) 	 The test is repeated twice with at least a 3-minute room 
air washout between tests. 

(c) 	 Heasurements: The alveolar sample is immediately analyzed 
for co and He. Diffusing tiMe and inspired vital capzcity 
(corrected to STPO) are calculated from the spirometer ~easure
ments. Alveolar volume will be calculated frOM the single breath 
He dilution ratio. DLCO is calcul~ted for each test. Valid 
results from three maneuvers will be reported in ml/min/mmHg. 

(2) Single Breath Nitrogen Washout 

(a) 	 Methods: A single breath technique will be employed that meets the 
general guidelines set forth in the July~ 1973, publication diS
tributed by the Division of Lung Diseases, national Heart, and Lung 

"Institute: 	 Suqoested Standardiied Procedu~es for Closin Volume 
Detcrninations ~i~itroqen .'\ethod , prepared by Drs. Richard :iartin 
and Peter t\acklem. An external expiratory resistance is optional 
to control expirato~y fJow at or below 0.5 liters/sec. 

(b) 	 Procedures: With subject seated, nose clipped 

1) Exhale to residual volume 
2) Inhale 100% oxygen to total lung capacity 
3) Without breath holding, exhale at 0.5 L/sec to residual 

v'o Iume 
~) Repeat once after at least 5 minutes. (The vital capacities 

must agree within 10%. 

(e) 	 Measurements: 

The Slope of Phase III, calculated as the percent N2 change 
between 750-1250 cc exhaled from TLC, will be determined. 

r 
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(3) 	 Plethysmography 

(a) 	 Methods: A constant volune variable pressure plethys~ograph wi 11 
be used for both volume and ain/.:Jy resistance measurcnents. The 
techniques of DuSois and co-workers will be employed. (Journal 
of Clinical Investigation-35:322. 1956 and ibid 35:327.~ 1956). 
Shallow rapid breathing technique is essent~ 

(b) 	 Procedures: The patient will be seated in the plethysmograph 
with nose clipped. The patient should be comfortable with 
both feet on the floor of the box, legs uncrossed. The mouth
piece of the pneumotach should be adjusted for comfort with 
chin slightly elevated. 

(c) 	 Heasure~ents: The following vnlues wilt be determined from 
the average of at least three maneuvers for each variable. 

1) Functional residual capacity (fRC) - thoracic gas volume (Vtg) 
at end of normal expirntion. 


2) Airway resistance (Raw). 

3) ~ - volume at whi~Raw measured. 
. . . 

,..' Spi"rometry 
I 
i

(a) Methods: A volume displacement spirometer from which permanent l 

. ,,-- tracings of volume ~nd flow versus time may be generated • 

(b) 	 Procedures: 

.J) 	 Forced expirations: Standing, nose cl ipped breathing on the 
spiro~eter, the subject inhales to TLCj the forced m~ximal 
expiratory maneuver to RV follows im~cdiately for determina
tion of FVC (which will be measured at least three times). 

2) Slow vital capacity: 
a) fro~ FRC. maximum inspiration to TLC, then slow exhalation 

to RV. Performed twice. 
b) from fRe, complete exhalation to RV, then inhalation to TLe. 

Performed twi ce. 

(c) 	 Mcasure~ents: All values in STPS •• The data from three ac
ceptable forced expiratory curves will be sent to the Data Center. 
These data arc the FVC, rEvl. anc fEF. The FEF25-?5% and in
stantaneous flows· at 75. 50, and 25; of. the FVe wi 1 be mea5urc~ 
on the best of the three curves only. This curve is defined as 
the one with the largest sum of Fve and fEVI. 

The slow VC is the largest of the recorded values. Inspiratory 
capacity (Ie) is the larger of the two values • 

. ,,--. 
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.Cd) 	 BronchodilJtor Challcnce: Bronchodilator challenge will consist 
of inh~)ations fro~ RV of 250 nicrosrams of isoproterenol de
livered by a freon propelled aerosol. This would be accomplished 
by two ~ctivations of the metered-dose cartridge inhaler in one i
breath from RV or one activation from FRC. (Each activation de !•·livers a dose of 125 micrograms.) Approximately five seconds of ,
breath holding should fo1 low inhalation. Repeat testing commences ! 
15 minutes after isoproterenol inhalation. Post-challenge testing ~ 


begins with plethysmography on complete testing days and with 

spirometry on interim study days. 


(e) 	 Helium - Oxygen Spirometry (He-OZ) 

Optional. Results arc nor reported to the Data Center. Guide
1ines in the appendix arc sugg~stions only except th~t no more 
than three forced vital ca?acities should be performed to avoid 
patient f~tigue. 

(5) lung Hech~nics 

(a) 	 Methods: The technique outlined by Peter T. Macklem, I~ational 
Heart and Lung Institute, Division of Lung Diseases Pamphlet, 
November 1974, Procedures for Standardized Me2SUreTli\!nts of 
lung Hechunics, wi II be e~ployed. Volur.lc m<3Y be meLlsured at 
the mouth by spiro~eter or in a variable volume plethysmograph. 
Expiratory pressure volume curves using a mouth shutter inter
rupt technique will be em?loyed. Subjects will fast ~t least 
two hours before balloon placemen.t. 

(b) 	 Procedures: After the esopha~e<3l balloon is positioned, the 
patient will be seated in the constant volume, vari~ble pres •• r 
sure plcthys~ogruph for m~asuremcnt of fRC before connecting ! 
to the spirometer ~outhpiece. tf volume is ~cas~red by vari 
able volume plethysmogra~hy, FnC and volume change will be de 1 
termined in the bOx. Exhal~tion from TLC will be interrupted 
periodically by mouth shutter. The maneuver will be repeated !at 1east three times. I 

. (c) Measurements: Lung Recoi 1 (Pel) wi 11 be determined for TLC. f. 
j.90%, 00%, and 70% TLC and at FRC in em H20. The volumes in 

mls from TLC to fRC will be reporte~. t 
4. Exercise Testing 	 , 

I 
I 

Ia Methods: Pretest Conditions 
I 

Subjects must be fully recovered from any other studies. No 
food is to be eaten \lithin t\-JO hours of testing. An accurately Icalibrated electromechanical cycle ergometer will be employed. 
The electrocardiograph (Er.C) must be monitored continuously 
dur i n9 exc rei se. I--. 	 t 
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b. ProccGurcs: 

(1) 	 resting. seated artcr1~1 blood s~~ples 
(2) 	 Phase I - One Minute Incrcce~t Test 

(a) 	 Sequence 
Begin cycle pedalling at 100 kp~. Workload is increased 
in 100 kpn incre~ents each cinute. 

(b) 	 Exercise End POi:lts 

1) symptom limited 
2) heart rate (P~) l80/~in or significant L,C chan&es 

0;(c) 	 Report to Data Center 

1) HR, respiratory rate. and ventilation at each 
workload incre~ent. 

2) oaximum exercise level 

(3) 	 Phase II - Steady State (5S) Exercise and Gas Exchange 

• ° 

Subjects oust completely recover fron Phase 1 before proceediug. 

(a) 	 Sequence 

1) pedal for at least 4 1/2 ni~utes* at the prescribed 
metabolic load. ; 

2) collect expired gases and measure inspired voluce for 
the last minute of exercise. 

3) draw an arterial blood s2:::ple after 4 1/2 oinutes* of ,. 
pedalling. : 

, 

(b) 	 Report to Data Center 

IlR Rest and SS 

f Rest and 55 

Pa02 Rest and 5S 

PaC02 Rest and SS 

pH Rest-arid S5 

VEo Rest and SS 

V02 Rest and S5 

VC02 Rest and SS 

VD/VT** Rest and SS 

P(A-a)02 m:";l} 1b** Rest and SS 


itData to be collected at 3 cin. 711is data to be reported if paticllt 
is unable to cooplete 4 1/2 minute study. 

·*calculated 
.. 
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5. 	 Quality of life Measurements 

a. 	 Frequency 

(1) 	 Sickness Impact Profile, K~tz Adjustment Scale 
(relative's portion only); Profile of Mood States. 
BClselinc, 6, 12, 24, and 36 months. 

(2) 	 Recent Life Ch~nges Questionnaire - Baseline and 
every 12 months. 

6. 	 Autopsy 

a. 	 Frequency: ~hen available. 

b. 	 Procedures: 

(1) 	 The coroner or medIcal examiner is notified when 
appropriate. If statutes do not require a medical 
examiner's autopsy, or if the medical examiner 
declines jurisdiction, the next of kin is approached 
for permission to conduct a postmortem examination. 

(2) 	 The heart and at least one lung will be removed from 
the thorax. 

(3) 	 One unopened lung. preferably the left, with the 
bronchus left long (cut fl ush wi th the trachea I 
carina) will be wrapped in plastic (i.e., saran 
wrap) and stored at about 4n C. 

(~) 	 Following whatever pathologic examination is required 
by the controlling pathologists including dissection 
and tissue samples, the remaining heart will be 
wrapped in plastic (i.e .• saran wrap) and stored at 
about 40 C. The weight and si·tes of all tissue 
removed should be recorded and forwarded to the 
Pathology Center. 

"(S) 	 The heart and 1 ungs shoul d be refrigerated unt i 1 
just before packing and shipping. The insulated 
package should include a number of blocks of ice in 
a" sealed plastic bag. Not much ice is needed--the 
idea is to keep the organs at about 40 C and not to 
freeze them. The box should be wrapped in paper and 
marked FRESH BIOLOGICAL SPECIMENS: RUSH. THIS ~AY 
UP. Appropriate stickers will be provided for each 
participating group. The container should then be 
taken to the snaIl parcels office of the appropriate 
airline. ~hert the package has been received by the 
airline and the. flight number known. the parti 

r 
Ic:Ipatory organization should phone Denver where a 

system will be set up to provide 5 day 8 a.rn. - 5" 
p.m. 	 coverage. 
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7. Compliance with Drill lh:!o/'lhylJinc Treatr.lcnt 

a. Frequency: Monthly 

b. Proce~ures: 

(1) Record the ar.lount prescribed at initiation of 
treatment and each subsequcnt chan~e in prescription. 

(2) Record the quantity of the drug used between monthly 
home visits. 

B. Compliance with Machine Treatment with Hetaproterenol 

a. Frequency: Honthly 

b. Procedures: 

(1) Record the amount of drug prescribed per treatmcnt 
at Initiation of treatment ~nd each subsequent change 
in prescription. 

"" 

(2) Record the quantity of the drug used between monthly 
home visits. 

- (3) Record the I"'lcter reading "(hours of 
at each monthly home yisit so that 

use of the machine) 
time of use of the 

Machine can be calculated. 

"
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TABLE 1 SCHEDutZ OF EVALUATION 

----~----~ 

Pnrerr.e!ter 	 Months 0 3 6 9 12 15 18 21 24 27 30 33 36 


1. 	 Pulo. Hx. questionnaire X 

2. 	 Symptom History X X X X. X.. i· X X X X X X X X 

3. Physical Exa~ X X X X X X X X X ~ X X X 

I.. Lnborntory Data: 


a. 	 \.JOC X 

b. 	 Hct/Hb X X X X 

c. 	 Peripheral Eos. Cou~t X 

d. 	 Plasma Theophylline Level (1) X X X 

e. 	 Sputun Eosinophils X 

f. 	 Sputum Gra~ Stain oyd ,Culture (3) (4) X 


Equipment culture(2
B· 
5. 	 Chest radiographs X X X X 

6. 	 ~CG X X X X 

7. 	 FulMonary Function Tests: 


a • A.B.G. X X X X X X X X 
.~ b. 	 Spirometry X·X X X X X X X, X X X X X
!oJ 

c. 	 Dody Box (lung vol. and airway resis.·) X 'x X X X 

d. Exercise Test with gaa exch. enalysia X X X X X 

e!. tung compliance X X X X X 

f. 	 SinGle breath N2 test X X X .._- .. X __ X 


... ---- _..
g. DLGO 

~-

X X X X X 

8", Quali tj' of Lif e: 


a. Sickne!s9 Inpact Profile (SIP) X X X X X 

b•. Ka tz Adj. Scale (Relative!) X X X X X 

c. 	 Profile of ~:ood State!ment (rOMS) x x X x X 

d. 	 Recent Life Changes QuestIonnaIre (RLCQ) X X X X 


(l;)
(2)Also at. home visit months 5, 17, and 29 

())At home visit 1, 5, 11, 23, nnd 35 


Al~o curing 111ncg~ as needed 

('I,)Also \-Ihen equipment culture Is p'osltlve 




. VI. DA'TA AHAlYS1S 

• A. Outcome Hc~surcs 

The results of the trial will be analyzed and expressed in a number of 
ways. Outcomes will be assessed using the guidelines discussed belo...;; 
however, other analyses and nethods of evaluation may be found necessary 
during the course of the ~rial or at the time of the final analysis. 
!n addition, the outcomes in the two treatnent groups ~/ill be co~?arec 
wIthin and across the subgroups of patients defined in the statement of 
objectives (Section I II). 

-Two major types of outcome relate to the efficacy and to the safety of 
treatment of COPD. So~e outco~e events will reflect both efficacy and 
safety whereas others may be related pri~rily to the safety of the 
therapy. For exa~ple, the inability of a particular treatMent' to retard 
deterioration of air flow would derennstrate a lack of efficacy and also 
relIect upon the long term safety of that treatMent. Conversely, the 
incidence of infection possibly related to the 'use of the device vould 
reflect predo~inAtely upon safety. 

The ~pecific outcome measures to be ~nplo~ed~ and the manner in which the 
measurement~ will be used in these analyses are as follows: 

1. Pulmonary Function 

Specific me~sures of pulmonary function such as FEV\, TLC. and 
arterial blood gas analyses will be' obtained at predetermined 
Intervals on all patients.' For each function, for each patient. a 
trendline will be fitted to the successive observati~ns on that 
patient, using leust squares linear regression over time. The 
slopes of the measurements of the observations will then be used 
In comparative analysis for the two treatment groups. In addition, 
the algebraic diffe~ence of the observation at each follow-up 
visit from that at baseline will be employed in these analyses. 

2. Hosp ita 1 i za t ion 

For each pat,ient. the frequency and duration of hospital ization \-Ii 11 
be evaluated. Analyses will be conouctcd by period of follow-up as 
well as cumulatively over the entire foll~~-up period for all patients. 

; , 

3. Qual,ity of Life 

Data on quality of fife at each follow-up evaluation will be cOr7:~art:d 
to those at baseline. 
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~. 	 Exercise Performance 

The specific measures of exercise performance at each ·follow up 
observation will be compared to bas~line performance using both 
algebraic differences, and where appropriate, rates of deterioration 
(j.~., slopes) in exercise function. 

5. 	 Morta Ii ty 

The numbers of deaths,· by ca~se of death, will be compared between the 
treatment groups, and s~rvival curves for the treatment groups will 
be compared using life table methods. 

6. 	 Infections 

The frequency of episodes of infections as reflected in prescription of 
antibiotics and number. of exacerbations precipitated by infections 
will be compared between the treatment groups. 

7. 	 Treatment Termination 

The number of patients who cannot continue on the assigned treat
ment because of worsening COPD status, including death from COPD 
and related causes, will be co~pared between the treatment groups. 
The analysis of measures one through four will reflect primarily treat

,-.... 	 ment efficilcy, whereas those of '-measures five through seven will reflect 
safety. 

B. 	 Wi thdrawa 1 s from Trea tment and Dropouts' 

Some patients may be forced to permanently discontinue therapy for reasons 
not related to the disease Qr its treatment; Such patients will be 
classified as withdrawals and will be defined on the basis of: 

1. 	 Development of severe intercurrent illness not associated with 
COPD or with its therapy. 

2. 	 Death due to other natural causes not associated with COPO or with 
its therapy. 

3. 	 Accidental death. 

In addition, some patients may refuse to continue participation ~n the 
study for reasons not clearly related to their health. Such patIents 
will be classified as dropouts and are defined on the basis of: 

I 
4. 	 Loss to follow-up for any reason such as moving away from the center., , 
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5. Refusal to participate in any follow-up. 

Contact will be maint~incd with patients who withdraw or drop out, 
and every possible step will be taken to conduct the cx~minatjons 
called for at the end of the 3-year period of follow-ups. 

Ar ,/ses of data on outcome of trc2tments will include or exclude 
~ata on patients who withdraw or drop out, depending on the purpose 
or the particul~r analysis and the possibility of bias rel~ted to 
Incomplete 'follow-ups • 

. c. Interim Statistical Analyses 
I 

Interim analyses of incoming datu will be made by the Data Center 
for each treatment group (not l~bcled). These interim reports will 
contain anDtyses of all outcome measures specified above. They wi 11 be 
reviewed on a regular basis by the Advisory 8o~rd. 

! 

If adverse effects emerge during the study, th~ study will be strpped 
or modified, the admission of new p~tients will be discontinued, 
and if warranted, treatment of previously entered pulients will be dis
continued. The Advisory Board will develop guidelines for study modifica
tiDns as data become available. These guidelines will inilude proper 
statistical analyses of those possible indications of adverse effects 
which might lead to a change in the trial • 

. . 
Such tabulations will be performed by treatment center, both cu~ulatively 
and ror selected intervals. Treatment groups will not be identified in 
these monitoring reports. 

E. final Statistical Analyses 

When all pOltients have been follo~',ed for 3 years, the Data Center will 
perform a final series of statistical analyses. The results of th~se 
analyses will be shilred with the study group p~rticiplJnts and used 'in pt.:b
lications to bc prcp.Jrcd from the study. The primary .•:malyses \-lill! con
sist'of comparisons between the treatment groups on the outcome mc~iures 

•. 3/~ 



specified above. In addition, the above outcome measures will be 
analyzed ~cross various sUb-groupings (where deemed possible) to 

, ,""
satisfy the secondary aims of the study (See Section III). Other 
sub-group analyses will be performed as may be requested, but suc.h 

,results will be interpreted cautiously because of the multiplicity 
of com?arisons and the consequent likelihood of occasionally encounter-
Ing nominally significant di'fferences. . ,," " ' 

In addition to the standard methods for the analysis of such data, other 
methods will also be employed in these final analyses. The most im
portant alternate method ~/iil be the use of modified life table technique 
whereby withdrawals and dropouts ~,ill be included in analysis of the 
study cohort for the period over which they were 

~ ... 

.. 

receiving therapy. 

. 
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VJ I. ORGANI ZAT I orlAl AtlD ADH Ifll S TFJ\ T I VE STF,ueTURE 

In this section the for~Jl organizational aspects of the study are presented. 
The 	 following subsections describe the most important for~al units participat
·ir~ 	 In the study. In addition. various subco~ittees ~ay be added to the orS2ni
- .. Lional structure as needed. The formation of such cO:7J7littees will be tM;: respon
sibility of the Steering CO;:-J7littee. This organizational structure is outl ined 

In figure 2. 


A. 	 Division of lung Diseases, "ationa} Heart, Lung, and Blood Institute 

The Division of Lung Diseases, (OLC). as sponsor of the study, will 

have primary responsibility for approving. implementing, ~nd adminis

tering all aspects of the study with the units involved. The DLO 

personnel will include the Director of the Lung Division, the project 

office for the study, and other medical and biometric personnel as 

deemed necessary during the course of the study. The contracting 

officer is responsible for all administrative matters related to the 

award and conduct of the contract. 


B. 	 Steerinq Co~mittee 

The Steering Committee will consist of the principal investigator from 

each of the Clinical Centers, the Data and Pathology Center directors,

anA the OLD program officer. A chairman will be appointed by OLD. 


·The Cowmittee will be responsible for the scientific operation of the 

study. Its.specific functions include the following: 


1. 	 To see that the program policy and protocol is carried out under 

the guidance of the OLD program office. 


2. 	 To review and analyze the progress of the program. This will include· 
at least a final report. 

3. 	 To be responsible for the presentation of program results to the 

biomedical communJty. 


c. 	 Advisory Board 

Selected members of the Pulmonary OJ sease Advis.ory CQr.'lmi ttee of the 
Division of Lung Diseases will serve on the Advisory Board to this 
·collaborative progrzm. Additional special consult~nts will be culled to 
serve on ·the Board. 
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This Advisory Board will be rc~ponsible for advising OLD in all major 
operational deci~ions during the course of the study. To achieve this 
purposc, they will have access to all available data and can request 
specific information from the Steering Com~ittec, the Pathology Center, 
or the Data Center through the program office. The. specific responsibilities 
of the 	Advisory Board will be: 

1. 	 To review the protocol of the study. 

2. 	 To review any ancillary studies to ensure their purposeful impact 
upon the primary clinical study. 

3 .. 	 To assist in the resolution of problems referred to them. 

4. 	 To revi.ew and analyze the progress of the study including the 
clinical data to evaluate its relevance to the program goals. 

5. 	 To recommend possible changes in the protocol, organizational 
structure, operating procedures, or other aspects of the program 

·to provide the study with improved capability of reaching its 
. goa I s ~. . " 

6. 	 To monitor the performance of each of the participating centers 
and recommend remedial measures, if ·necessary, to stimulate performance. 

D. 	 Clinical Centers 

The most important units in any scientific study are the units which 
perf~rm the scientific work. The primary responsibility of the clinical---	 . 
centers will be to deliver the highest standard of medical care to the 
patients in both the IPPB and compressor nebul.izer treatment groups. The 
clinical centers will also be charged with maintaining-a high standard 
of investigative effort. They will be responsible for seeing that the 
scientific protocol is followed. In addition to other medical personnel 
involved in direct patient care, .there will be a principal investigator 
who will be a member of the Steering Co~ittee and be responsible to 
OLD for the ongoing operation of the study. Each participating clinical 
center will designate a study coordinator, who will see that appropriate 

". 	 forms are filled out and transmitted to the data center and will serve as 
a focal point for all telephone and written communications concerning 
patient data. The principal investigator, or his delegate, will be respon
sible for the quality control of ~he data. 

E • 	 Data Center 

. The-data center will coordinate the collection, storage, and statistical 
analysis of all clinical data called for in the protocol.. The data 
center will be represented on, and work under, the direction of the 
Steering Committee. The data center will not respond to requests for 
data other than reports called for by the protocol, except when authorized 
by OLD.· , 
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. HIe rc:;~"n:"l.>1 j Ilics or the Data Center are: 

'. 

1. Assist in the development of the study protocol and prepare to 
I ,r---.. collect and ~nalyzc the data. They wi II: 
\ 

a. 	 ~ooperate with the Steering Co~ittce in the development of the 
study protocol. 

b. 	 Develop new or modified methods of analysis to meet the specific 
needs for data evaluation in this cl inical study. 

c. 	 Work wlth the investigators in the development and pretesting 
of forms and procedures for data recording and processing and assume 
responsibility for reproduction, distribution, and collection of' 
forms. 

2. 	 Make a random assignment to IPPB or compressor nebul izer treatment for 
each patient who enters the study. 

3. 	 Train the necessary personnel ~nd provide the facility to operate a 
data center for th~ study. This will include: 

B. 	 Review of all data transmitted (on a standard form) by the 
clinical 9roups to ensure completeness and integrity. 

b. 	 Ensure that participating centers meet requirements for stand~rd
ization of observations, objective application of definitions, and 
other measures·of quality con~rol • 
. 

c. 	 Hake reports evaluating the perform~nce·of the participating clinics. 

d. 	 Process and store all clinical data and present in standard for~ats. 

e. 	 Provide analyses (inclading statistical) of the data. 

f. 	 Prepare interim technical and statistical reports. 

g. 	 Collaborate with the clinical investigators in preparing reports 
of the study for publi~ation. 

f. 	 Patholoqy Center 

The Pathology tente~ will be responsible for the analysis of nIl path
ological material collected for the IPPB Clinical Trial. Specifically, 
the Pathology Center shall: 

, 
I. 	 Be responsible for the coordination of the preparation, st~rage, 

and shipment of post mortem lung pcJlhologic spccir.lens obt~i·ned from 
study patients as detailed in the IPPS Clinical Trial Protocol. 
This includes the following: , 

a. 	 Provide detailed procedures for study autopsy and specimen 
preparation. 

I 
I 

i 



b. 	 Outl ine and coordinate. rr.etho(.!s ior ;;.pec.If;:t!n t"d'-"o:;;, •• ~ ""''-1 

shl pment. 


2. 	 Analyze heart and lung specimens frem the JPPB Clinical Trial 
(subject to availability) according to the mcthcds outlined in the 

(Manual of Operations. 

3. 	 Provide the Progr~m Office and the Steering Com~ittce of the IP?3 
Study with the analysis and interpretation of the pathological c3ta . 

..., 

. 
! 

r 
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\. Adhcr~nce to Protocol end Hini~um Patient Load 

The ultimate success of the trial will depend upon absolute ~nd 
rigid ildhercnce to the Protocol iJnd 11anual of Operations and the 
admission of sufficient numbers of patients to the study (a mini~um 
of 200 piJtients) by each participating unit. Failure to adhere to the 
Protocol, Manual of Operations, or the ~atient load will be reviewed by 
the Project Officer and the Advisory Board. Major infractions or suboptimJl 
performance will result in termination of contract support. 

B. Fligib11it v and (nclusion of" PatJ~nts 

"It Is of utmost irnportiJnce that -as little bias a"s possible be 
Introduced into the selection of patients for inclusion in the 
tri~l. Therefore, patients with the criteria for inclusion (with no 
cont~aindications) who co~e to the attention of participating investi
gators, should be admitted to the study unless there is a lack of 
informed consent, or lack of adequate therapeutic control. Further
more, each participating center will supply the data center with 
Form 701 for all pgtients with a clinical diagnosis of symptomatic COPD 
who meet the definition of accessible patients. 

Each particip<lting center will assess iLS 0\,"11 preparation for <:?plyir:g 
·the protocol to clinical patients. The prot·ocol will be applied to every 
patient who enters the study and all patient data collected will b"eco::1c 
part of th~·total patient data pool once the center begins the study. 

The principal investigator is responsible for the necessary scheduling 
and coordination required for the follow-up examinations. If the patient 
dies during the follow-up period, the principal investigator will be ex

'pected to contact the patient'S physician to obtain sufficient information 
to cornplet~ the data requirements and/vr postmortem protocol. 

c. Informed Consent 

"The policy of the Department of Health, Education, and ~elfare stipu
lates that trials which involve human subj~cts must be preceded by as
suran"ce that the individual's safety, health, and welfare, (including 
the rights of privacy) must not be infringed. P~rticipation must be 
voluntary and the.direct or poten~ial benefits of the research must out
weigh the inherent risks to the individual. Infor~ed consent is difficult 
to define. Under HE'.,' policy, the local institutions have the responsi
bility for protection of human rights with the guidelines provided by 
the Department. 
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A copy of the assurance of institutional compliance with this policy 

Is required by the program office prior to the initiation of the study. 

This policy specifies that an informed consent must be obtained from aJI 

patients prior to treatment assignment. 


Since it is recognized that this informed consent could Introduce a bias 
Into the study, considerable responsibility must rest with the physician 
seeking this consent. A recent editorial suggests that informed consent 
may be "uneducated" consent. It may be possible, after an explanation with 
no coercion, to obtain a signature on a document that would satisfy the 
review committee. However, the reality of the situation is that it is 
the rare subject who appreciat~s all the ramifications of his entry into 
a study and the inconveniences and risks involved. In fact, some of these 
risks may be truthfully unkno\'m to the investigators. On the other hand, . 
there is evidence to suggest that a too detaiJed exposition of all the 
pros and 'cons of the study design and the possible side effects can confuse 
the average subject to the extent that, in essence, the physician ends 
up making the decision for the subject. Hopefully, both extremes will 
be avoided in this study and consent will be both informed and as educated 
as possible. 

It is impossible to provide a single statement that can be used by all 
physicians in all situations with all patients'in this study. The form 
to be used by each institution must sat~sfy the local human rights com-, 
mittee. However, the following components must be incorporated into the 
Informed consent of each center of this study; 

1. 	 I understand that the study is designed to compare the value' 
of the two devices, the Intermittent Positive Pressure Breath
ing. (lPP~) machine and Compressor Nebulizer (CN), in the treat
ment of my diagnosed condition of Chronic Obstructive Pulmonary 
Disease. 

2. 	 I understand that l have a 50% chance of receiving IPPB and a 
50% chance of receiving Ctl. The best form of treatment is un
known. The device I receive will be determined by an independent 
research center and not my doctor. 

3~' 	 I understand that before my assignment to a device is made, I' 
will be carefully observed for 30 days on a standard treatment 
program without the use of IPPB. or CN, unless my physician con
cludes that going without these treatment modalities will be harm
ful. 

It. 	 I understand that if I participate in the study, my doctor wi 11 have 
more detailed information about my individual disease than is usua lly 
available and I wi 11 receive more medical and nursing care than usuall 
given. Costs for this extra care wi 11 not be billed to mc. 

, 
I 
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s. 

6. 

7. 

8. 

. 	 , 

I acknowledge that I have been provided with a full expl~nation 
of the procedures to be followed in the study, of the potenti~t 
risks LInd benefits of the alternJtivc wodes of treatment. Ar.1Ong 
the potential benefits th;H have been described to rr:e are sl0\-/in9 
of deterioration of pulmonJry function. greLlter exercise tolerance. 
lessening of pulmonary sy~ptoms, and more intensive diagnosis and 
t rea tmen t. 

. .... .' .. .' ,,' .. , . " ;. " 

I understand that several kinds of tests will be done at intervals 
during the study. Although the likelihood of life threatening 
complications are remote, some possible side effects of these tests 
may be uncomfortable and are mentioned below: 

(a) 	 Catheterization, the insertion of a small tube into the artery 
will be required for the exercise test. If such catheteriza- . 
tlon should result in formation of a blood clot, surgery may 
be necessary to remove the clot from the artery. 

(b) 	 A bicycle exercise test will cause shortness of bre~th and 
" fatigue and may cause an irregular heart rate. An exceedingly 

Tare complication is the development of an abnormal heart rhythr.;. 
; ~ith ineffective heart beat (cardiac arrest). This may require 
. drugs intravenously, electrical shock. or chest compression 

with assisted breathing to convert the heart back to normal 
beat. Death during stress te?ting has occurred in approxi~ately 
one out of 10,000 tests pcrformed (and this w~s principally 
In heart disease patients), 

(cr 	 Tests will be given and perso!",al questions asked that will 
require several hours to answer. These tests may cause fatigue. 

Cd) 	 One of the breathing tests requires that I s\-/allowa small 
balloon (that is attached to a very narrow tubing) into my 
~sophagus (just above the sto~ach). This may cause some 
disc~~fort in r.;y nose, and there may be some gagging as I 
swallow the balloon. ' 

understand that trained personnel will be available at all times 
dur)ng testing so that any adverse reaction shal I receive im
mediate attention. I also kno\., that either IPpe or eN may be used 
If I am hospitalized regardless of the device which I am assigned 

·for 	home usc. 

( und e r s tand t hat i f my ass i g ned t rea t me n t r 0 uti ne' withiP P B 0 r eli, 
is determined to be less beneficial than another mode of treatment, 
I wJll be promptly notified. 

I agree to allow my nJme ~nd medic~l rccords to be made available 
only to physicians and rcsearch workers p~rticipatin9 in the project. 



10. 	• I h II V e bee. I 1 n f 0 nne .:! t hat I tlaY \oJ 1 t h d r ;t..., fr 0 m t h 1 sstu dy 
at any tiftc, that I llJilY receive IPPB or OJ treatt:lent 
~1thout partic1pat!n~ in this study, and that necessary 
medical trcotrr.cnt ...,111 not be denied to me. solely because 
of a decision not to pilrt1cipate or ""ithdra\J from the 
Btudy. : 

11.' 	 I have discussed the above information \.'ith 1:1y physician 
and he has ans\Jcred my questions about 1:1y treatmcnt 
program. . 

. 
12. 	 Soce of the cheoically and pha~2cologically related 

drugs which have been investigated for treatment of 
patients.\.'ith my disease have been found to produce 
benign tumors in rats ...,hen administrated in high doses. 

I 	 , 

13. 	 !~chine treatrr.ent ""ith oetap~oterenol ""ill not be continued 
for· pregnant female patients because the effect of the 
dru8 on mother and child has not been d~termined. . 	.' .. 

D. 	 Tre~tnent Assignment 

Each patient vho has given informed consent for participating in 
the study and who has been judged eligible by a study physician 
w1ll be randccly assigned to one of t\olO treatoent groups, IPPB 
therapy or compressor nebulizer therapy. The'treat~ent allocation 
v1l1 be issued by the Dat;]. Center after the qualifying examinations 
have confirmed the patient' s eligibility~ . Treatment assignClents 
~111 be made using randomization schedules prepared separately' for 
each clinic. These schedules viII be prepared by the Data Center 
prior to the start of patient recruit~ent and viII be designcd to 
balanco numbers of patients assigned to each'of the treatment 
groups, throughout the period of recruit~ent. \ 

• 	 i 
The patient ",,111 be randooized into the study ""heri (1) che Data 
Center has received and confir=ed all data contained i Fo~ 702~ 

and (2) confiroation has been received by telephone th ... t the Baseline 
Data has been co~pleted with no change in eligibility. To~ clinical 
investigator or his delegate vill telephone the Data Center betveen 
8 a.c. and 5 p.m. EST, and give the Dati Center the identifier 

. 	number of the patient for \.'hich a treat~ent assign~ent is desired 
and.confirm patient eligibility. The investigator ~ill then be 
told whether the patient is in the IPPB group or the compressor 
nebulizer group. A letter confirming this treat~ent assigncent 
",,111 be mailed to the investigator soon after the verbal assign:;:ent. 
After randomization, a patient found to have been ineligible on the 
basis of info~tion prior to randomization,' should be excluded 
from the study. For all other c~ses randomization is irrcvoc~ble. 

E. 	 Reporting of Study Results 

All data required by the Protocol vi11 be fOr\Jarucd to the Data 
Center for storage, processing, and statistical analysis. All data 
v~ll be entered on the standard forms and fOr\Jarded to the Data 
Center .....1thin the tit"lC schedule outlined by the Data SUTn.":lary Schedule 
Table. 

t.l: 



-----------

The Data Center will periodically distribute formal reports to OLD ~nj 

the c.linic.s uS outlined in Section VI. As described in Sec.tion VIII, 
.-.. a final report will be prepared incll1ding a co~;:>Iet.c description of all 

study activities and an in-depth ar.alysis of all dat~. Such ~n in-depth 
.statistical analysis would include ch~racterizJtion of the study popula
ti~n, determin~tion of the comparability of treatment 9roups at baseline, 

, evaluation of the differences between treatment, and, to the extent pos~ible, 
..... "cO;"parisons' ~·(thlitcr.:ltur~·cc:ii1t'rors 'or other' patients'with cbpo.··· .':': ., .... 

F. Qual ity Control 

The clinical and laboratory data will be collected ~nd recorded on data 
forms by the personnel at participating centers. The p.:lthology data will 
be recorded on data forms by the Central Pathology Center. All d.:lta forms 
will be mailed to the Data CenU!\ \-dthin the time schedule provided. The forms 
will be scrutinized and converted to ~achine readable form by the Data Center 
personnel. Procedures to ensure that the data are accurate, will be followed 
by the Clinical Centers, Pathology Center. and the Data Center. 

Rigorous control for the data collection and .recording will be maintained 
.by the principal investigator at each center. It is realized that a 
variety of personnel will be required to enter data on the forms for 
the study. The principal investigator or his delegate at each center, 
however, wi 11 have the respcns i b iIi ty of scrut in i zing ec1ch dJ ta form and 
gIving fin."Jl Jpproval in the: form of a signature. The D,Ha Center ...lill 
'Insi!;t that all forms be revievled by the princ.ipal invest·igator or his 
delegate and not a technician or medical secretary who may be involved ~Iith 
the proj ec t. 

The Steering Committee and OLD will develop methods and schedules to 
assess and evaluate the Jccuracy of the data being colleeted in each 
Clinical Center to ensure an adcqu<lte level of cata quality throughout the 
centers. The principal investig~tor agrees to take whatever action necessary 
to maintaih the accuracy and quality control determined by the Co~~ittee 
and OLD. 

·To the extent·possible. the Data Center will review all data submitted to 
the center to ensure thJt it is free from errors and inconsistencies. 

The data forms received from centers will be logged into a register. This 
register will show the type of form. patient identification nu~ber. and 
date of receipt; and correlate these dates "'/ith the schedule dates for 
data Llcquisi tion and forwarding. All for~s ",i II be edi ted by cO::1?uter. The 
edit wilt focus on data completeness. intern~1 consisten~y with previous dJta 
for the S<lme patient. numerical values outside of specified limits. invali~ 
codes. ~nd the like. Errors detected in the editing process will be sent 
to the c.l inics for corrections. fol1m"-up procedures \·Ii 11 be cstilbl ished to 
assure that a\l errors get c.orrected ~nd returned to the Data Center. The data 
'collected regarding co~pletene5s and accuracy of the. information from the 

- 1~5 
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Individu~l d~t~ for~s will be ·summarized as percent correct and percent 
.missing per form. These ,·lill serve <lS one basis for r...")intaining quality 
control at the purticipating clinic level. . . 

' .. 
c. Ancillary ltudics 

Ancillary research studies may b~ conducted by the clinical center~ 
if approved by t~e Steering Committee. Program Office and the Advisory 
Bo~rd. These rese~rch studies are considered to be a re~ource for the total 
program. Incivid'Jal investisators will have the opportunity, hoy/ever, to 
separately publish the results of their ancil lary resea~ch activities. 

Ancillary st~dies i~volving patients c~n'in no way interfere with the 
p~tient care prior to patient trea~mcnt 8ssignment or the subsequent, 
th~r~~~utic trc~t~cnt regimen. The pu~pose of this interdiction is to assure 
a hc~o~encou~ ~pplie~tion of the protocol to all patients • 

• .H~ Pub) lei ty 

ihe advantages of efforts made by individu~l particiyants to make known 
to .the r..edic.:l: cc::-.-:::.:nity their involvcm.::nt ~nd interest in the col-
1~borative ?fC;ri~ ~re recognized. Such effor:s are, in fact. necessary 

~ 	 Dnd are stron;ly e~corscd. However, pu~lieity of infOfmution concerning 
'the total prosr~~ in the lay press can easily beco~c drst~r:ed and rn~y not 
reflect the gcnerill policies and opinions of all individuills involvec in 
the study. Therefore, all inquiries concerning th~ to:al progiem must be 
referred to the DLD ?rosram office. 

I. Publication a~d ?rcsentotions • 

The piepilraticn a~d presentation of thci results from thd cullaborative 
study to the ~ic~ec;cal cc~~unity are the responsibilities of the partici
pa.nts and the Stc.::ring CO~i.li ttee. 

: The cu~~lativi rcsults from the total study ~il1 not t.~ presented to the 
Steeri.ng Co::-.~ittcc until the cor.opletion of the follow-L.;,) period or as ciie::ted 
by the OLD picgrohl officer. A final report, su~~~riz:ng und analyzing t~e 
results fro:;) the to:al study, will be prcp~rec. The preparation of this re?Oi~ 
will be t~! res?onsi~ility of the Steering Co~mittcc wi:h supple~cn:~1 as
sist~nce fl·':)::1 the DLlta Center. This col ia~orutive report, or ~ SL:r.H"O:CJry 

thei~oft rnJy be pu~lishcd for tne bio~cclical co~~unity in an appro?riate.. 
journal ,·lith a )i~~ 0: ,:111 principal invcstig .. tors as partici;>a:'lts. The 
Stccrir.9 Ccr-7iittc.:: Ll~C the (·LD progr~;n offic~ will develop guidelines for .:11 
other presentations un; pu~licutions. It is understood that par~icip~tic~ 
in the clinicill tri~l constitutes a willin9ncs~ to handle the presentatio~ 

~ .. and publicd:ion of ci~ta [rorn the stucy in a ~~nner ~ppropri~cc to the best 
interests of th~ tot~l rrogr~m as de:er~i~cd }'1 th~ ,Steerinc COffimittc~ ~nd 
DLD. Tht' Dl.D pror.r~r.. officer requires th~t credit be given to the IPPB 

. Clinical Tri~l ~~J ~ CO?y of all publi~~tions ue fo~~ardcd to DLD. 

http:Steeri.ng
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