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INTERAITTENT POSITIVE PRESSURE EREATHING IN THE LONG TERH MANAGEMENT OF CHRONIC
OBSTRUCTIVE PULMONARY DISEASE
1. INTRODUCTION

The importance of chronic obstructive pulmonary discases (COPD) as a national
health problem, is considerable at present and appears to be increasing rapidly.
Avallable dafa indicate the prevalence of all chronic respiratory conditions

to be approxnma%ely 20 percent of the United States population and 40 percent of
21l persons having any chronic disorder (1). Some 2.5 million persons have
limitations of activity because of chronic lung disease (1). The absolute
mortality for COPD in 1975 was 19/100,000 (2). HMortality rates, however, 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,
protonged and repeated hospitalizations are often economically and emotionally
devastating for the patients and their families, while at the same time being

a major economic loss to the community and & drain on community medical resources.

The total econonic impact of these diseases can bec estimated in terms of

the direct costs of treating patients, reduced productivity due to morbidity
and reduced productivity due to mortality. 1In 1972, direct costs of hospital
treatment, physician services and prescribed drugs were estimated to. be $003
million. In the same year costs in terms of lost earnings were estimated to be
$3.7 billion (2). Because of inflation and real increases in costs of services,
the current annual cost of treatment will probably exceed $1.0 billion and the
total cconomic impact will probably reach $5.7 billion.

Data defining the costs of specific components of therapy are not available;
thus, such partitioning can only be speculative or inferential. It is clear,
however, that supportive and rehabilitative therapy for patients with CCPD are
sources of great cost to the patient and to the public as well. Despite the
magnitude of the preblem and the amount of time and money expended in caring for
patients with COPD, there is considerable controversy as to the overall results
of therapy and whether or not treatment alters the natural history of the pro-
cess (3-6). The role of many commonly used therapeutic modalities, both indivi-
dually and in combinaticn, remain to be defined. Of these, intermittent pcsitive
pressure breathing (IPPB) is perhaps the most —<ostly and complex. The frequency
and manner with which this form of therapy is applied vary widely and there is
little or no substantiation of benefits or hazards. However, since IPPB was
introduced almost 30 years ago, its use has increased at an extraordinary rate.
This, in part, may be-due to both physician and patient frustration at the
failurc of usuval therapy to interrupt the relentlessly worsening diszbility;
thus, the physician and patient anxiously seek any form of treatment that could
possibly help. Oftcn, both are convinced that IPPB offers relief not afforded
by other treatment modalitics despite there being no persisting measurable
Improvement in the usual indices of lung function.
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The cost of IPPB therapy In the long-tcrm management of patients with .COPD:

ls impossible to calculate. However, there are suggestions that the cost is
considerable. If only one percent of the estimated 8.5 million persons with

COPD were treated with 1PPB at home, the cost for machines alone would be $30
mlllion ($300-400/machine). Added to this would be an annual charge for main-
tenance and additional costs related to the necessarily close supervision required
for patients using the devices. If, 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
concerning 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,

IPPB treatment in patients with stable COPD has been identified as a subject ir
need of careful examination (7). This study, therefore, is designed to answer
many of the questions that have been raised concerning long term IPPB 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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1{. LITERATURE REVIEW

! .

Studies that have attempted to evaluate the effectiveness of IPPB in
paticnts with COPD are, in many cases, contradictory. It has been shown
that biood gases improve and worsen (1-4), work of breathing increases
and decreases (5-7), and patients are macde better and worse (7-15).

The majority of the published data suggest that there is no added benefit
from using IPPB to deliver bronchodilators in most patients with COPD.
Neverthcless, it is possible that IPPB delivery of bronchodilator agents
may be beneficial in patients with severec airways obstruction who are
unable to coordinate with a manually-powcred nebulizer or take a big
breath. Wu and associates (16) reported that the delivery of broncho-
dilator aerosol by IPPB resulted in better removal of secretions

and sustained improvement in patients who had excessive secretions. -
Improvement also occurred in patients whose respiratory insufficiency
rendered them unable to coordinate hard nebulizer treatments. Cullen and
colleagues (}7) found that IPPB increzsed tidal volume and lowered
arterial CO, tension in healthy subjects, but similar changes wecre

seen in only 5 of 13 patients with severe cmphysema. 1t is of interest
that three patients who had increased ventilation during IPP8 tharapy
were unable to reduce PaCO, by voluntary hyperventilation. This

would support the suggestion that IPPB may be of value in certain patients

r—

Ayces and co-workers (6) found that more mechanical work was performed

while taking IPPB if the patient actively led the apparatus, but the

amount of active work approached zero if the patient was completely re- -
taxed. Sukumalchantra and associates (7) found that inspiratory work
was far in excess of that'gencrated during normal breathing. This ap-
peared to result from exertion of an active expiratory effort before
Inspiratory flow ceased, and they postulated that this forced expiration
resulted in potentiation of airway collapse in patients with COPD. This
!s in accord with the demonstration by Jones and collcagues (5) of an in-
crease in cxpiratory airflow resistance with air trapping ard increased
FRC, when, in normal subjects the pressure-flow pattern present in
patients with severe COPD was simulated by 1PPB. These investigators
also obscrved that IPPB failed to improve ventiltation in about half of
their patients, and when large cycling pressures were used, the IPPB
becaric progressively more detrimental and, in fact, intolerable in
severely obstructed subjects. They suggested that air trapping may

have occurred in these patients. Others have suggested that this can
become so severe that effective ventilation is decreased and IPPB
therapy beccmes intolerable (18-20).

-t . ————— P

Few studies have evaluated the benefits of long-term IPPB therapy in
paticnts with COPD. Comparable decreases in dyspnea, cough, and volume

of sputun (when present) were observed in ambulatory paticnts with COPD
after two-wecek periods of trcatment with bhronchodilator acrosols generatec
either by an Cz source or by an IPPB apparatus (10,!1), and no significant

-3..



change In forced e iratory volumes or blood gase vas found in

patlents who had been treated with |PPB for 6 cdays (21). Emirgil

and co-workers (22) found that none of the various modallities of
treatment, in common use in the management of patients with COPD,
Including IPPB, affected the deterioration of function or afforded any
benefit to patients with COPD over a period of | year. Curtis and asso-
clates (23) followed a large number of patients with COPD, 78 of whom
were treated with IPPB, for 4 years. UYhen patients matched for FEV, were
compared, there were as many deaths in the group with IPPB, and the rate of
deterioration in FEV}] was twice that of patients who were not trected
with IPPB. They concluded that the chronic use of [PPB did not im-
prove airflow resistance and that it may even have been detrimental.
Cherniack and Svanhill (24) have reported a comparison of the long term
effects of IPPB and air compressor to deliver & bronchodilator aerosol

in 121 patients with severe airways obstruction (maximal mid-expiratory
_flow less than 30 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 acdditicn, al-
though all groups demonstrated increases in residual volume and function-
al residual capacity, these cihanges were significantly greater in patients
rfeceiving IPPB. This potentially deirimental effcct of IPPB was also
suggested by the work of Motley and associates (9) who, after one wesk of
|PPB therapy, demonstrated an elevation'of RV and TLC in 8 of 10 patiants
‘who initially did not have gross overdistention (RV/TLC 35 percent) and

in 8 of 19 patients with more severe overdistention. Finally, the possible
‘effect of IPPB-on the quality of life in COPD patients should alsc be
considered. COPD patients arec restricted in their capacity to work, exer-
clse, and enjoy the normal activities of daily living. They suffer from
{ncrcased depression, anxiety, and concern over bodily function. Some
even show signs of neuropsychological deficits. If IPPB can be shown

to Improve clinical status in these areas, its usefulness as a treatment
modality would be recognized. T

|

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 its role is still not possible for the following reasons:
; . |

1. often, the number of subjects was small;

|

2. the groups were very heterogencous;
. ‘ . ° - .
3. subjects were not always randomized;

4. precise description of the manner in which IPPB was
administered was usually not reported;

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

6. the patients studied were so scverely ill that no therapy cculd
be demonstrated to be bencficial.

‘ I
| S
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11l. OBJECTIVES

Primary Objcctives

The following primary objectives have been established for this

study:

1. To determine the relative effects of long term IPPB and com-
pressor powered nebulizer trcatments when used as an adjunct
In the comprehensive care of ambulatory paticnts with COPD.

€.

To determine the relative effect of the devices on pul-
mona;y function (e.g., FEV}, TLC and arterial blood gas
data).

To determine the relative effect of the devices on the
frequency, duration and reason for hospitalization.

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

To determine the relative effect of the two devices on
excrcise performance.

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

2. To dectermine the relative safety of long term IPPB and compresscr
powered ncbulizer treatment when used as an adjunct in the com-
prchensive care of ambulatory patients with COPD.

b.

To determine the relative effecct of the two devices on
mortality.

To determine the relative effect of the two devices on

‘the incidence of infections.

Secondary Objectives

" ‘Secondary objectives for this study are listed below. Failure to

achieve these objectives would not detract from the overall value
of the study.

1. To determine the relative effect and safety of IPPB and com-
pressor powered nebulizer in the following subgroups of

_paticents:

a.

paticnts with airflow cbstruction of various degrees;

-7-



. patients from different age groups;

€. patients . th various dcgrees of reversibility of ajr-
flow obstructicn (defined on the basis of acute response
to an inhaled breonchodilator);

d. patients with and without emphysema;

e. patients with and without carbon dioxide retention.

IV. STUDY DESIGN

A.

Overview . ]

The Intermittent Posltive Pressure Breathing (IPPB) study is a
cooperative randomized controlled clinical trial sponsored by

the National Heart, Lung, and Blood Institute (MHLBI). There

are five clinical centers, a pathology center, a data center,

and the NHLB! prograem office. Each of the participating centers -
will adhere to a common protocol that defines entry and exclusion
criteria, patient management, and evaluations. The primary ob-
Jectives of the study are to determine the relative effects and
safety of long term [PPB and compressor powered nebulizer treat-
ment when used as adjuncts to the comprehensive care of ambula-
tory paticents with COPD. Although tréatment cannot be blindec,
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 participate in the study. :

Patients who meet preliminary entry criteria will enter a 30-day
stabilization period during which standardized therapy (exclusive
of IPPB 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 data center (Figure 1). The study will
again be discussed in detail with the patient who will be asked to
sign a more comprehensive informed consent (Section VII1.C) for

“the full study period. Patients who meet the criteria and who

agree to continue will undergo a haseline cvaluation and then be
assigned at random by the data center, to either the (PPB group
or.compressor nebulizer group.

Each patient will te 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.

- 8-



FIGURE 1. SEQUENCE OF ENRGLLHEHT AND EVALUATIOHN
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Thus, patients who miss scheduled follow-up visits or who lose in-
tercst in the study ncevertheless remain study patients, regardless

of whether or rot they remain on prescribed therapy. It is important,
therefore, that al) patients cntered into the study be highly
motivated and that, once randomized, the treatment center maintain
the patient's motivation. If & paticnt does miss onc or more

routine follow-up visits, every attempt should be made to conduct

at least 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 followed for 30-36 months. Folliow-up examinations will be made
according to the following schedule through the period of observation
(sce Section V.B.).

1. Weekly: During the first month after randomization, each
subject will receive a weekly home visit for supervision
of therapy, evaluation of clinical status, and monitoring
of adherence to the assigned treatment regimen.

2. Monthl After the first month, each patient will receive
a monthly home visit for supervision of therapy, evaluaticn
of clinical status, monitoring acherence to the assigned
treatment regimen and quality of life mcasurements.

Every third menth the home visit-will be replaced by a
visit to the clinic for the same purposes plus a spirogram.

3. Quarterly: "Tlinic visits for limited follow-up evaluation
including spirometry.

L, Semiannually: Clinic visits for intermediate follow-up
evaluation including quality of lafe 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 coch study patient as long as 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 overall care. (See
Section V.C.) -

Variables to be measured include pulmonary function (diffusing capacity,
single breath nItrogen washout, glethysmography, spirometry, lung mech-
anics, exercise testing, and artcrual blood gases!, quality-of-life
evaluatnon, frcquency and duration of hospitalization, frequency of
_ respiratory infection, and mortality. Vhen available, autopsy data
will be obtained with special emphasis on lung pathology. All data
required by the protecol will be collected by the investigators and
forwarded to the Data Center for processing within a prescribed time
schedule. Descriptions and time schedule for the specific data to be
collected in the study are given in Section V. The investigators will
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not be provided with cumulative data surmmaries of the results of therapy
during the recruitment phase or follow-up phase of the study.

Study subjects may requirc hospitalization during the clinical study.
Vlhen illness requires interruption of the assigned treatnment regiren, the
subject will be returned to the assigned regimen as early as possible in
accordance with good clinicel practice, and the schedule of follow-up
examinations will be resumed without alteration of due dates. If a
subject is unable to return to the assigned trecatment regimen, every
effort will nevertheless be mace to carry out the next scheduled semi-

_annual examination.

Sample Size

The primary objective of the study is to estimate the relative effects of
IPPB and of compressor ncbulizer for various outcomes of trcatment in-
cluding mcasures of pulmonary function, incidence of illness and death,
and general well being of the patient. These comparisons of treztment
groups will employ differences in average values during the follow-up
period for some types of outcomes (e.g., incidence of hospitalization),

“and differences in rates of change for other types of outcomes (e.g.,

measures of pulmonary function), as indicated in Section VI, Data
Analysis.

A judgment has been made that a difference between the two treatment
groups of 20 percent for most types of outcomes would have clinical
importance, and that the sample size should be adequate to detect
diffecrences of that magnitude with a power of 90 percent, using 2 two-
sided test of statistical significance at the 5 percent level, Treat-
ment groups will be of egual size in order to yield maximum power.
Information on the natural history of COPD is sparse with respect to
rates of progression and their variability among individual patients.
This situation will persist until data to be collected during the 3 year

-follow-up become available. An exception is that data are avail-

able on long-term changes in some measures of pulmonary function, notably
FEV 0° Fletcher et al. (1) report that FEV, o declined at an average rate
of §0 milliliters per year in a large ‘group of employed men z2ged 30-59

and that the stancard deviation of the regression of FEV) 4 for indivi-
dual subjects was 20-ml., based on scmiannual measurements cver a period

of 8 years. It is expected that the rate of decline will be somewhat
larger in the present study because the subjects will have more secvere
obstruction, and that the standard deviation of the rate will be larger

" because the measurements will be made quarterly over a period of only

3 yecars.

It is cstimated that to dctect a 20 percent difference between treatment
groups in ratc of decline of FEV) o under the conditions specificd above
(30 percent pover, 5 percen: significance level). the present study of two
cqual-sized groups must include o total of 1,050 subjects if the mean-rote

- 11 -



of decline in FEV) is 30 m!. per year and the standard deviation of the
rate Is 30 ml; or 600 subjccts if the mean rate is 40 ml. and the
standard deviation is 30 ml. These estimates do not take into acccunt
the loss of study subjects to follow-up due to death or discontinuation
of trcatment for other reasons. A samplE of 1,000 subjects should be
adequate if losses to follow-up can be kept to a minumum,

Stud§ Personnel

1. Cllinical Centers

Unliversity of Manitoba, Winnipeg, Manitoba
Principal !nvestigator: HNicholas R. Anthonisen, M.D.
Co-lnvestigator: Vincent Taraska, M.D.
Chief Hurse: Lynda Mendella, R.N.

University of Oklahoma, Oklahoma City, Oklahoma
- Principal !nvestigator: David C. Levin, M.D.
Chief Nurse: Brenda Smith, R.N.

loma Linda University, Loma Linda, California
Principal Investigator: John E. Hodgkin, HM.D.
Co-lnvestigators: Glen N. Gece, R.R.T.
. Eileen Zorn, R.k., M.S.
-Baylor College of Hedicine, Houston, Texas
Principai Investigator: Paul M. Stevens, M.D.’
Chief Nurse: Ruth Abeles, R.N.

Unlversity of California, San Francisco, Califcrnia
Prinicipal Investigator: Philip C..Hopewell, M.D.
Co-lnvestigator: Johrn W. Little, M.D.
Chief Hurse: Joan Turner, R.N., M.S.

.2, Data Center

‘George Washington University, Bethesda, Maryland
Director: Oean E. Krueger, M.S.
Co-Director: Elizabeth C. Hright, MPH -
3. MNatlonal Heart, Lung, and Blcod Institute (NHLBI)
Dlrector, Division of Lung Discases: Claude Lenfant, M.D.
Adninistrator: Richard J. Soha, Ph.D.
Statistician: David DeMets, Ph.D.
4. Pathology Center
Universlty of British Columbia, Vancouver, British Columbia

Dircctor: William H. Thurlbeck, N.D.
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V. STUDY PROTOCOL

A. Patient Selection

All patients who have symptomatic COPD (including at least one of tne
following: chronic cough, sputum production, or dyspnea) and who zre
referred to one of the clinical centers will be reviewed for admiscion
to the study. Patients who meet entry criteria (a-d bclow) will bz
considered eligible for the stabilization phase of the study. After
the completion of the stabilization phase, all paticnts who satisfy
all of the entry criteria and have none of the exclusion criteria will
be entercd into the study.

1. Entry Criteria
a. All patients must have a clinical diagnosis of COPD.
b. All patients must be 30-74 years of age.

c. All patients must have a prebronchodilator FEV) g of less
than 60% predicted and a prebronchodilator FEV) p/FVC ratic
of less *han 60%.

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

(1) be ambulatory and capable of sitting on and pcdalinga
bicycle ergometer;

(2) 1live close enough to the Center to be accessible for
home and clinic visits;

(3) provide informed consent.

e. All patients must have completed a 30-day stabilization phese
on the standard regimen. (See Section V.C.) J

f. All patients must satisfy the following pulmonary function
measurcnents twice, not less than 1| weelk or more than 90 civs
apart, vhile on the standard regimen (sce Manual of Operatizns
for protocols). -3 -



(1) the prebronchodilator FEVy o is less than 602 predicted
and the prebronchodilator FEV) o/FVC ratio is less
than 60%.

(2) the FEVy o must be reproducible; that is agree
within 0.2 liter or 15%, whichever is greater,

g. All patients must demonstrate reliability 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).

Exclusion criteria

The presence of any one of the followiﬁg 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 FEV; increases to B0% or more of the predicted value
"or the FEV{/FVC increases to 75% or more.

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

c. The total lung capacity is less than 80% of the predicted
value. .

d. There are other illnesses that could be expected 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 cell carcinoma);

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

- 3) serum creatinine of more than 1.8 mg/dl;

L) significant neuromuscular dysfunction including
' evidence of cerebrovascular accident;

5) evidence of active liver disease;

6) Insulin dependent diabetes.
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c. The patlent must not have ber takling either propranolol
or cromolyn sodium during the 30 doys of stakilization.

f. The patlent cannot have used home "IPPB or compressor
ncbullzer during the 30 days of stabilization. In
addltlon, such devices cannot have beecn uszd for
more than 30 continuous days in the 6 months prior
to identification.

g. The patients caon 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
identification.

In addition, the patient cannot, on initial evaluation,
meet the criteria for home oxygen administration
listed in Section V,D,1,q. :

h. The patient cannot be pregnant.
3. Quotas

a. At least 25 percent of subjects will have moderate
airflow obstruction (FEV; between 'L0Y and 60% of
predicted). '

b. At least 25 pecrcent of subjects will be severely
obstructed (FEV, less than 402 predicted).

c. At least 202 of subjects will show evidence, at
least once, of reversibility (FEVy g will increase

at least 15% with acute bronchodilator administration).

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 appropriate
therapy. Following the acute illness, either baseline or
rcpeat FEV; o measurements must agree within 0.2 liter or 152

of previous value, whichever is greater. During the stabi-
lization phase:

1. Standard treatment regimen is to be appliecd (Section
V.C.1.) with the following specific restrictions:

a. no propranoclol or cromolyn sodium;
b. no home use of IPPB or compressor necbulizer;

c. no home use of oxygen supplementation.

2. Pre- and post-bronchodilator mcasurcement of FEVy o and

FVC nwust be obtained after the patient has been on standard

treatment for at lecast onc weck., A sccond sct of measurements
mrust be obtained not 1355 than & week or more th%n S0
days #rom the firsy (See Hanual of Operations.




C. Study Phase

The Manual of Operations provides standardlzed mcthods 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 baseline 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 (see 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 theophyl]}ne level
(7) culture of sputum .
(8) chest roentgenogram
(s) electroéardiogram
c. pulmonary function tests (see form 710);
(1) diffusing cépacity (single breath)
(2) s}ngle breath Ny washout:‘ PHase.lll slope
(3) plethy;mography (pre- and post-bronchodilator):
functional residual capacity (FRC), thoracic gas
volume (Vtg), airway resistance (Raw)

(k) spirometry (pre- and post-bronchodilator)
FVC, FEV].g, IC.

(5) 1lung mechanics: lung recoil (Pel) for 100, 90,
80, and 70% TLC and at FRC. -
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d. Exercise testing (sce form 711)

Progressive multi-stoge tests on cycle ergometer;
heart rate, maximum exercise level.

e. Quality of Life Measurcments (sec forms 72C,
731, 722 and 733). '
(1) Sickness Impact Profile (SIP)

(2) Katz Adjustment Scale (relative's portion only)
(3) Profile of Mood States (PCMS)
(4) Recent Life Changes Questionnaire (RLCQ)

f. Training and instruction of patient to disease and home
treatment. )

Randomization

Upon completion of the Baseline Studies, all patients will be
randomized into the IPPB or compressor ncbulizer treatment
groups by the Data Center (Sece Secction ViIll. C).

Follow-up

The follow—up of all patients will occur by home and clinic
visits. The schedule for all visits will begin at the time
IPPB or Cll is started. Visits not made within specifiecd time
-limits will be recorded as a missed visit.

a. Home Visits .

Home visits will be made by study personnel once per
weck for the first month and then once per month (ex-
cept for months of clinic visits) for the 36-month
study to assess clinical status and treatment com-
pliance (see form 716).

(1) Symptomatic and physical exam

(2) Review of {herapcutic regimen

(3) Evaluation of treatment co;pfiance'

(4) Assessment of medical status

(5) Measurcment of plasma ghcophylline (per schedule}

(6) Collection of equipment cultures (per schedule)

(7) Respiratory rate during trecatment.

_17-



b.

Clinic Visits

(1) A1l scheduled clinic visits are shown in Table |
(see Form 717).

(2) Cmergency or unscheduled hospital admission and
treatment should be under dircction of a study
physician as far as possible. Data to be
collected include (seec form 720):

(a) History and physical examination
(b) Laboratory studics
(c) Treatment

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

Autopsy

Every attempt should be made to obtain a post-
mortem cxamination of the lungs and heart on all
study patients who die during the study. All post-
mortem lung and heart material will be forwarded

to the Pathology Center in Denver, Colorado.
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D. Patient Managcment

1. All patients
a. 0Oral theophylline

All patients who can tolerate oral theophylline should receive

a long acting (sustained release) pure theophylline preparation.
The initial dose 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 treca:-
ment. These doses should be expected to produce peak levels
that should not exceed 21 micrograms per ml. The dose will

be adjusted to meet these criteria whenever patient tolerance
permits. The analysis will be performed using the high pres-
sure liquid chromatograph method or an equivalent method.
Paticents will be instructed concerning the possible side

effects of theophylline and asked to record any indications

of toxicity on the treatment log. 1f toxicity occurs, the

dose of theophylline will be adjusted downward and plasma or
serum levels will be measured. '

Patients who cannot achieve adequate plasma or serum theo-
phylline levels without side effects (e.g., nausea, arrhythrias)
may be given oral Beta, - type bronchodilators.

b. Inhaled beta adrenergic agents

All patients will be supplied with frecon-powered metered dose
containers of metaproterenol. This will be used during the
stabilization phase and when needed to supplement the broncrz-
dilator or the powered ncbulizer. The dose is 200-400 micrczrams
administered no more than every 3 hours.

c. Antibiotics
The indications for the use of antibiatlcs are as follows:
(1) Documented bacterial pulmonary parenchymal infections

(indicated by leukocytosis, fever, abnormal chest
roentgenogram, and the presence of significant bacteria



d.

In the sputum). 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.1.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.

Corticosteroids

Chronic corticosteroid treatment will be 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 specific contraindictions. The trial

will consist of prednisone 40 mg daily for 1 week. In respon- \"

sive patients, corticosteroid treatment will be continued at the
lowest oral or inhaled dose that will maintain improvement.

Diuretic agents

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

Digitalis

Digitalis preparations may be used to treat 1eft_vcntricular
failure or supraventricular arrhythmias.

Oxygen supplementation .

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

Oxygen will be prescribed at i1-4 liters/minute for at least
18 hours/day if possible. ’
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Patients who are to begin 03 must be recvaluated with full
baseline studies before (or soon after) starting Op.

Expectorants and bland aerosols may be used by study
patients at the discretion of the primary physician. The
aeroso! must be administered by whichever device is being
used in the study. However, bland acrosols should not be
Inhaled on days when: pulmonary function testing is to be
performed. Acetylcysteine will not be used for study pa-
tients.

‘Chest physiotherapy and postural drainage.

Postural drainage, with or without chest percussion, may be

.used whenever it is considered beneficial by the primary

physician.
Exercise Training

Graded activity training (see Manual of Operations) and regular
exercise will be encouraged for all study patients.

Education
All patients will complete the educational program. The ob-

Jectives and content of these sessions are in the Manual of
Operations. "

IPPB Group

a.

Device

The IPPB device used for all study patients will be the
Bennett AP-5 with the Bennett breathing circuit and ncbulizer.
These.units will be modified and contain an elapsed time meter
to indicate the total time in use.

Nebulized bronchodilator

Metaproterenol will be the ncbulized egent used for all study »sa-
tients where provicded. 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 will be continued until all the medication has been aercsolized.

Tidal volume will be at lcast 15 ml/kg body weight or at leas:
75% of the inspiratory capacity if the inspiratory cepacity is
less than 15 ml/kg. The device pressure required to deliver t-e
calculated tidal volume will be determined following randomize-
tion. Tidal volume will bc mcasured and, if neccssary, the
pressure adjusted at each home visit.-

Paticnts will be instructed to exert the minimum effort neces-
sary to begin inspiration, to allcw passive lung inflation an:

-2 -
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to exhale to functional residual capacity before again in-
haling. Detailed patient instructions are contained in the
Manual of Operations.

Compressor Powered Nebulizer Groups

a.

Device

The Bennett compressor will be used by all study patients. The

Bennett ncbulizer 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.
Nebulized bronchodilator

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

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 capacity
if the inspiratory capacity is less than 15 ml/kg Tsdal
volume will be measured a2t each home visit and patient
coaching reinforced if necessary.

Hanagement 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).




£.

Data Requirements

in order to assure uniform collection of data by all participants, all
observations and mcasurements 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 rececive 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. Cbmplete 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. Measurements: See standard history questionnaire, physical
examination form, and routine lab form. (Manual of Operation:

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

a.  Frequency: Baseline, 3, 6,’12; 18, 24, 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) Local anesthesia (as locally prescribed)
S (3) Radial artery puncture

c. Measurements: lced or refrigerated sample tested within 30
minutes of collection for Pa0,, PaC0,,-and pH.

3. Pulmonary Function Tests

As nearly as possiblc; all subjects will be tested under similar
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 ‘period, 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. s
?,
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8. Frequency:

(1) Complete Studies (Baseline, 3, 12, 24, 36 months)

(a)
(b)
(c)
(d)

' ii-(e)
*o (f)

D CO
N2 washout, single breath (Slope, Phase 111)
Plethysmography
Splrometry

Bronchodilator challenge

Walt 15 minutes

Plethysmography

Splrometry

- Lung mechanics

Exercise testing (includes arterial blood gases)-'

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

. (2)
" (b)

Arterial blood gases
-Splrometry
Bronchodilator challenge
Walit 15 minutes

Spirometry

(3) Spirometry Only: pre and post bronchodilator -

(9,

15, 21, 27, 33 months)

b. Methods, Procedures, and HMeasurements

(1) Diffusing Capacity (D CO) maneuver

(a)

Methods: A single breath carbon monoxide diffusing

capacity (D CO) mancuver 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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(2)

(b) Procedure: Mith subjcct-scatcd. and nose clipped.

(c)

1) The subject exhales maximally and signals when the ''lungs
are cmpty."
2) The automated valve sequencing is activated.
3) The subject inhales the test gas to TLC and breath holds.
(The pre-set breath holding time will be 9.5 seconds).
4) The patient then exhales rapidly. The washout volume will
be set at 750 ml. (If the vital capacity is less than 1.2
liters, the washout volume may be reduced to 600 ml.)
5) The next 650 m! of expired gas (alvecolar sample) is collected.
In patients with low vital capacities, the alveolar
sample volume may be reduced as nccessary to as low as 400 ml.)
6) The test is repeated twice with at least a 3-minute room
air washout between tests. :

Heasurements: The alveolar sample is immediately analyzed

for CO and He. Diffusing time and inspired vital capacity
(corrected to STPD) are calculated from the spirometer measure-
ments. Alveolar volume will be calculated from the single breath
He dilution ratio. DL CO is calculated for ecach test. Valid
results from three maneuvers will be reported in ml/min/mmHg.

Single Breath Hitrogen Washout

(a)

(b)

(c)

Methods: A single breath technique will be employed that meets the

general guidelines set forth in the July, 1§73, publication dis-

tributed by the Division of Lung Diseases, Hational Heart, and Lung

“Institute: Sugoested Standardized Procedurcs for Closing VYolume

Determinations (ilitrogen Method), prepared by Drs. Richard iMartin

and Peter Macklem. An external expiratory resistance is optional
to control expiratory flow at or below 0.5 liters/sec.

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
volume )

L) Repeat once after at least 5 minutes. (The vital capacities
must agree within 10%. ’

Measurements:

The Slope of Phase Ill, calculated as the percent Ny change
between 750-1250 cc exhaled from TLC, will be determined.
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(3)

1)

Plethysmography

(2)

(b)

(c)

Spirometry

(a)

(b)

(c)

Hethods: A constant volume variable pressure plethysmograph will

be used for both volume and airway resistance measurements. The

techniques of DuBois and co-workers will be employed. (Journal
of Clinical Investigation 35:322, 1956 and ibid 35:327,.1556).
Shallow rapid breathing technique is essential.

Procedures: The patient will be seated in the plethysmograph

with nose clipped. The patient should be comfortable with

both feet cn the floor of the box, legs uncrossed. The mouth-
piece of the pneumotach should be adjusted for confort with

chin slightly elevated.

FPeasurements: The following values will be determined from

the average of at least three maneuvers for each variable.

1) Functional residual capacity (FRC) - thoracic gas volume (V' )
at end of normal expiration.

2) Airway resistance (Raw).

3) Vtg - volume at which Raw measured.

K
K4

Methods: A volume displacement spirometer from which permanent
tracings of volume and flow versus time may be generated.

Procedures:

.1) Forced expirations: Standing, nose clfpped breathing on the

spirometer, the subject inhales to TLC; the forced maximal

expiratory maneuver to RV follows immediately for determinz-

tion of FVC (which will be measured at least three times).

2) Slow vital capacity: ;

a) from FRC, maximum inspiration to TLC, then slow exhalatnon
to RV, Performcd twice. .

b) from FRC, complete exhalation to RV, then inhalation to TLC.
Performed twice. .

Measurements: All values in BTPS., The data from three ac- -
ceptable forced expiratory curves will be sent to the Data Center.
These data are the FVC, FEVy, and FEF. The FEF and in-
stantaneous flows' at 75, 50, and 253 of. the FVC wlY? be measured
on the best of the three curves only. This curve is defined as
the one with the largest sum of FVC and FEV).

The slow VC is the largest of the recorded values. |Inspiratory
capacity (IC) is the larger of the two values.
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(5)
(a)

(b)

- (e)

L,

a

{d) Bronchodilator Challence: Bronchodilator challenge will consist

(e)

of inhalations from RV of 250 micrograms of isoprotercnol de-

livered by a freon propelled aerosol. This would be accomplished

by two activations of the metered-dose cartridge inhaler in one

breath from RV or one activation from FRC. (Each activation de-
‘livers a dose of 125 micrograms.) Approximately five seconds of
breath holding should follow 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.

Helium - Oxygen Spirometry (He-0,)

Optional. Results are not reported to the Data Center. Guide-
lines in the appendix are suggestions only except that no more
than threce forced vital capacities should be performed to avoid
patient fatigue.

Lung Hechanics

Methods: The technique outlined by Peter T. Macklem, Hational
Heart and Lung Institute, Division of Lung Diseases Pamphlet,

_November 1974, Procedures for Standardized Measurenients of

Lung Mechanics, will be employed. Volume may be measured at

the mouth by spirometer or in a variable volume plethysmograph.
Expiratory pressure volume curves using a mouth shutter inter-
rupt technique will be employed. Subjects will fast at least -
two hours before balloon placement.

Procedurcs: After the esophaceal balloon is positioned, the
paticnt will be seated in the constant volume, variable pres-
sure plethysmograph for measurement of FRC before connecting
to the spirometer mouthpiece. If volume is mcasured by veri-
able volume plethysmogrephy, FRC and volume change will be de-
termined in the box. Exhalation from TLC will be interrupted
periodically by mouth shutter. The maneuver will be repeated
at least three times.

Measurements: Lung Recoil (Pel) will be determined for TLC,

.80%, b0%, and 70% TLC and at FRC in cm H20. The volumes in

mls from TLC to FRC will be reported.

Exercise Testing

Methods: Pretest Conditions

Subjects must be fully recovered from any other studics. No
food is to be eaten within two hours of testing. An accurately
calibrated eclectromechanical cycle ergometer will be employed.

The elecctrocardiograph (EKG) must be monitored continuously
during excrcise.
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b.

Procedures:

(1) resting, seated arterizl blood sasples
(2) Phase I - Cne !inute Increceat Test
(a) Sequence |
Begin cycle pedalling at 100 kpm. Workload 1is increased
in 100 kpm increrents each cinute,

(b) Exercise End Poiats

1) symptom limited
2) heart rate (HR) 180/min or significant EXG changes

(c) Report to Data Center i ' ' ]

1) HR, respiratory rate, and ventilation at each
E workload increment. |
2) maximum excrcise level |

(3) Phase 1I - Steady State (SS) ILxercise and Gas Exchange

Subjects must completely recover from Phase 1 before proceeding.

(a) Sequence

1) pedal for at least 4 1/2 minutes* at the prescribed
metabolic load.

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

3) draw an arterial blood sample after 4 1/2 ninutes* of
pedalling.

1
(b) Report to Data Center l

ER Rest and SS
f Rest and SS ,
Pa0y Rest and SS
PaCO2 . Rest and SS
pRH . “Rest-and SS
VE- Rest and SS
VO, Rest and SS
VCO0, " Rest and SS
VD/VT** Rest and SS
P(A-a)02 wnllg** Rest and SS

*Data to be collected at 3 min. This data to be reported if patient
is unable to complete 4 1/2 minute study.

**calculated ! -
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5.

6.

Quality of Life Measurcments

a. Frequency
(1) Sickness Impact Profile, Katz Adjustment Scale
(relative's portion only); Profile of Mood States.
Baseline, 6, 12, 24, and 36 months.
(2) Recent Life Changes Ouestionnaire - Baseline and
every 12 months.
Autopsy
a. Frequency: When available.
b. Procedures:
(1) The coroner or medlcal examiner is notified when

(2)

(3)

(4)

(5)

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.

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

One unopened lung, preferably the left, with the
bronchus left long (cut flush with the tracheal

carina) will be wrapped in plastic (i.e., saran

wrap) and stored at about 4° 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 4° C. The weight and sites of all tissue
removed should be recorded and forwarded to the

- Pathology Center.

The heart and lungs should be refrigerated until
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 asbout LOC and not to
freeze them. The box should be wrapped in paper and
marked FRESH BIOLOGICAL SPECIMENS: RUSH. THIS WAY
UP. Appropriate stickers will be provided for each
participating group. The container should then be
taken to the small parcels office of the appropriate
airline. When the package has been received by the
airline and the flight number known, the parti-
clpatory organization should phone Denver where a
system will be set up to provide 5 day 8 a.m. - §°
p.m. coverage.
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Compliance with Oral Thzophylline Treatmént

b.

Frequency: Monthly

Procedures:

(1)

(2)

Record the amount prescribed at initiation of
treatment and cach subsequent change in prescription.

Record the quantity of the drug used between monthly
home visits.

Compliance with Hachine Treatment with Metaproterenol

a.

b.

Frequency: Honthly

Procedures:

(1)

(2)

(3)

Record the amount of drug prescribed per treatment
at initiation of treatment and each subsequent change
in prescription.

Record the quantlty of the drug used between monthly
home visits.

Record the meter reading “(hours of use of the machine)
at ecach monthly home visit so that time of use of the
nachtne can be ca?culated
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TABLE 1 SCHEDULE OF EVALUATION

Paremeter " Months 0 3 6 9 12 15 18 2. 24 27 30 33 36
1. Pulm. Hx. questionnaire X .
2. Symptom History X X X X X. X X X X X X X
3. Physical Exan X X X X X X X X X X X X
4., Laboratory Data:
a. WIC X )
b. Hcet/Hb X X X X
c. Peripherel Los. Count X
d. Plasma Theophylline Level (1) X X X
e. Sputun Eosinophils X
f. Sputum Gram Stain nyd Culture (3) (k) y'
g. Equipment culture (2
5. Chest radiographs X X X X
6. ECG X X X X
7. Pulmonary Function Tests: '
a. A.B.G. X X X X X X X X
b. Spirometry X- X XX X X X . X X X X X
¢. Dody Box (lung vol. and airway resis.) X X X X X
d. ELxcrcise Test with gas exch. eanalysis X X X X X
e. Lung ccmpliance . X X X X X
f. Single brcath Ny test X X x X X
5. DLCO . T T T X X X X X
8. Quality of Life:
a. Sickness Impact Profile (SIP) X X X X X
b. - Katz Adj. Scale (Relative) X X X X X
c. Profile of Mood Statement (POMS) X X X X X
d. Recent Life Changes Questlionnalre (RLCQ) X X X X

(I)Also at home visit months 5, 17, and 29

Ei;At home visit 1, 5, 11, 23, and 35
Also during 1llness as needed
(4)Also when equipment culture Is posltlve



Vi. DATA ANALYSIS

Outcome Measures

The results of the trlal will be analyzed and expressed in a number of
ways. Outcomes will be assessed using the guidelincs discussed below;
however, other analyses and methods of evaluation may be found necessary
during the course of the trial! or at the tirme of the final analysis.

!n addition, the outcomes in the two treatment groups will be compared
within and across the subgroups of patxcnts defined in the statement of
objectives (Section I11).

Two major types of outcome relate to the efficacy and to the safery of
treatnent of COPD. Sorme outcorme events will reflect both efficacy and
safety whercas others may be related primarily to the safety of the
therapy. For exacple, the inability of a particular trestment to retard
deterioration of air flow would deronstrate a lack of efficacy and zlso
reflect upon the long term safety of that treatment. Conversely, the
incidence of infection possibly related to the use of the device would
reflect predominately upon safety.

L |

The specific outcome measures to be employed, and the manner in which the

‘measurements will be used in these analyses are as follows:

1. Pulmonary Function ’ .

Specific measures of pulmonary function such as FEVy, TLC, and
arterial blood gas anzlyses will be obtaincd at predetermined
intervals on all patients.” For cach function, for each patient, a
trendline will be fitted to the successive observatinns on that
patient, using least squares lincar 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 diffeTrence of the observation at each follow-up
visit from that at baseline will be employed in these analyses.

2. Hospitalization |

For each patjent, the frequency and duratnon of hospitalization w:ll
be evaluated. Analyses will be conducted by period of follow-up as
well as cumulatively over the entire follow-up period for all patients.

3. Quality of Life

I
Data on quality of life at each follow-up evaluation will be compared
to those at bascline.
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k., Exercise Performance

The specific measures of exercise performance at each«follow up
observaticn will be compared to baseline performance using both
algebraic differences, and where appropriate, rates of deterioration
(i.c., slopes) in exercise function.

5. Mortality

The numbers of deaths, by cauvse of death, will be compared between the
treatment groups, and survival 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 trecat-

ment because of worsening COPD status, including death from COPD

and related causes, will be compared between the treatment groups.

The analysis of measures one through four will reflect primarily treat-
ment efficacy, whereas those of 'measures five through scven will reflect

safety.

Withdrawals from Treatment and Dropouts

Some paticnts may be forced to permanently discontinue therapy for reasons
not related to the disease or 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 COPD or with
its therapy.

3. Accidental death.

In addition, some patients may refuse to continue participation in the
study for reasons not clearly related to their health. Such patients
will be classified as dropouts and are defined on the basis of: 3

i
4. loss to follow-up for any reason such as moving away from the center.

’
T
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" which might lead to a change in the trial.

5. Refusal to participate in any follow-up.

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

Ar . sses of data on outcome of treatments will include or exclude
-ata on paticnts who withdraw or drop out, depending on the purpose
of the particular analysis and the possibility of bias related to
Incomplete follow-ups.

Interim Statistical Analyses

| ..
Interim analyses of incoming data will be made by the Data Center

for each treatment group (not labeled). These interim reperts will
contain analyses of all outcome measures specified above. They will be
reviewed on a regular basis by the Advisory Board.

If adverse effects emerge during the study, th; study will be stepped

or modified, the admission of new patients will be discontinued,

and if warranted, treatment of previously entered patients will be dis-
continued. The Advisory Board will develop guidelines for study modifica-
tions as data become available. These guidelines will include proper
statistical analyses of those possible indications of adverse effects

Honitoring Reports .

In addition to the interim statistical analyseg, routine monitoring
reports will be generated by the Data Center and forwarded to all study
participants. These monitoring reports will be used to assess the
progress of the study and treatment center performance, using indices
such as: .

a. Patient recruitment rate

b. Dropout rate

c. Error rate in forms ccmpletton )
d. Protocol v10!atzons Lot ! . _ ;

|

| |
| .

|

Such tabulations will be performed by treatment center, both cumulatively
and for selected intervals. Treatment groups will not be identified in
these monitoring reports. : -

Final Statistical Analyses

|

When all patients have been followed for 3 years, the Data Center will
perform a final series of statistical analyses. The results of Lhése
analyses will be shared with the study group p- rt:cnpants and used xn pub-
lications to be prepared from the study. The primary. analyses uull con-
sist of comparisons betwcen the trcatment groups on the outcome mcasures

.« 3 -
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specificd above. In addition, the above outcome measures will be
analyzcd across various sub-grcupings (where deemed possible) to {
satisfy the secondary aims of the study (See Section 111). Other

sub-group analyses will be performed as may be requested, but such
-results will be interpreted cautiously because of the multiplicity

of comparisons and the consequent likelihood of occasionally encounter-

Ing nominally significant differences.

tn 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 wiil be the use of modified life table technique
whereby withdrawals and dropouts will be included in analysis of the
study cohort for the period over which they were receiving therapy.

w.i.
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VIi. ORGANIZATIONAL AND ADMINISTRATIVE STRUCTURE

In this section the formal organizational aspects of the study are presented.

The following subsections describe the most important formal units participat-

In addition, various subcommittces may be added to the orgzni-
The formation of such committees will be the respon-
This organizational structure is outlined

4r- in the study.
- .cional structure as needed.
sibility of the Stcering Committee.

In Figure 2.

A.

Division of Lung Discases, National Heart, Lung, and Blood Institute

The Division of Lung Diseases, (DLD), 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 DLD
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.

Stecring Committee

The Steering Committee will consist of the principal investigator from
each of the Clinical Centers, the Data and Pathology Center directors,
and the DLD program cfficer. A chairman will be appointed by DLD.

‘The Committee 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 DLD 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 community.

- -

Advisory Board

Selected members of the Pulmonary Disease Advisory Committce cf the
Division of Lung Diseases will serve on the Advisory Board to this

‘collaborative progrem. Additional special consultants will be called to

serve on ‘the Board.
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.

This Advisory Board will be responsible for advising DLD in all major
opcrational decisions during the coursc of the study. To achicve this .~
purpose, they will have access to all available data and can rcquest

specific information from the Steering Committee, 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 review 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
.goals. .

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

Clinical Centers

The most important units in any scientific study are the units which
perform 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 nebulizer 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 Committee and be responsible to

DLD 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 the data.

Data Center

_The  data center will coordinate the éollection, 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 DLD.- . . ‘ : . .,
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-dhc respunsiblittics or the Data Lenter are:

1. Assist in the development of the study protocol and prepare to
collect and analyze the data. They will:

a. Cooperate with the Steering Committee 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 clinical study.

c. VYork with 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 nebulizer treatment for
each patient who enters the study.

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

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

b. Ensure that participating centers mect requirecments for standard-
lzation of observations, objective application of definitions, and
other measures of quality control.

c. Make reports evaluating the performance of the participating clinics.

d. Process and store all clinical data and present in standard formats.
e. Provide analyses (including statistical) of the data.
f. Prepare interim technical and statistical reports.

g. Collaborate with the clinical investigators in preparing reports
of the study for publication. : - :

F. Pathéloqy Center

The Pathology Center will be rcsponéible for the analysis of all path-
ological material collected for the IPPB Clinical Trial. Specifically,

the Pathology Center shall: !

1. Be responsible for the coordination of the preparation, stérage,
and shipment of post mortem lung pathologic specimens obtained from
study paticnts as detailed in the IPPB Clinical Trial Protofol.

This includes the following:

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

-3q-
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b. Outline and coordinate methots i0r specifen pdunogirinyg cuo
shipment.

Analyze heart and lung specimens frcm the IPPB Clinical Trial
(subject to availability) according to the methcds outlined in the
Manual of Operations. :

Provide the Program Office and the Steering Committee of the [PP3 '
Study with the analysis and interpretation of the pathological data.

i ————— - -—a——.w—-—'——n—-“
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VIilil. POLICY HATTERS

\. Adherence to Protocol and Minimum Patient Load

The ultimate success of the trial will depend upon absolute and

rigid adherence to the Protccol and Manual of Operations and the

admission of sufficient numbers of patients to the study (a minimum

of 200 patients) by each participating unit. Failure to adhere to the
Protocol, Manual of Operations, or the patient load will be reviewed by

the Project Officer and the Advisory Board. Major infractions or suboptimal
performance will result in termination of contract support.

B. Fligibilitv and Inclusion of Patients

"1t Is of utmost importaonce that -as little bias as possible be
Introduced into the selection of patients for inclusion in the

trial. Therefore, patients with the criteria for inclusion (with no
contraindications) who come to the attention of participating investi-
gators, should be admitted to the study unless there is a lack of
lnforncd consent, or lack of adequate therapeutic control. Further-
more, cach participating center will supply the data center with

Form 701 for ail patients with a clinical diagnosis of sympt01at|c copPd
who meet the definition of accessxblc patxents

Each participating center will assess itls own preparation for applying
-the protocol to clinical patients. The protocol will be applied to every
paticnt who enters the study and all patient data collected will become
part of the total patient data pool once the center begins the study.

The principal investigator is responsible for the necessary scheduling
and coordination required for the follew-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 compléete the data requirements and/or postmortem protocol.

€. Informed Cbnsent

("

- The policy of the Department of Health, Education, and Welfare stipu-
lates that trials which involve human subjects must be preceded by as-
surance that the individual's safety, health, and welfare, (including
the rights of privacy) must not be infringed. Participation must be
voluntary and the.direct or potential benefits of the research must cut-
weigh the inherent risks to the individual. Informed consent is difficult
to define. Under HEW policy, the local institutions have the responsi-
bility for protection of human rights with the guidelincs provided by

the Department.

- £l -



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 conscnt must be obtained from all
patients prior to trcatment 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 appreciates all the ramifications of his entry into

a study and the inconveniences and risks involved. In fact, some of these
risks may be truthfully unknown to the investigators. On the other hand, .
there is evidence to suggest that a too detailed 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 satisfy the local human rights com- .
mittee. However, the following components must be incorporated into the
Informed consent of each center of this study; -

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

Disease.

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

3. | understand that before my assignment to a device is made, | °
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.

4. 1| understand that if l.participate in the study, my doctor will have

more detailed information about my individual disease than is usually

available and | will receive more medical and nursing care than usua
given. Costs for this extra care will not be billed to me.

\ ’ N - L7 -
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5.
_
6.
o~
7.
8.
. s.

I acknowledge that | have been provided with a full explanatioﬁ

of the procedures to be fo]lowed in the study, of the potential
risks and bencfits of the alternative modes of treatment. Among
the potential benefits that have been described to me are slowing
of deterioration of pulmonary function, greater exercise tolerance,
lessening of pulmonary symptoms, and more intensive diagnosis and

t l"e.a UT-CH t .

| 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. |f 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 breath and
fatigue and may cause an irregular heart rate. An exceedingly
7 rare complication is the development of an abnormal heart rhythnm,
r with 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. DOcath during stress testing has occurred in approximately
one out of 10,000 tests performed (and this was prxncxpally
In heart disease patients).

(c) Tests will be given and personal questions asked that will
require several hours to answer., These tests may cause fatigue.

(d) One of the breathing tests requires that | swallow a small
balloon (that is attached to a very narrow tubing) into my
esophagus (just above the stomach). This may cause some
discomfort in my nose, and there _may be some gagging as |
swallow the balloon.

I understand that trained personnel will be available at all times
during testing so that any adverse reaction shall receive im-

mediate attention. | also know that eithér |PPB or CN may be used
if | am hospitalized regardless of the device which | am assigned

-for home usc.

| understand that if my assigned treatment routine, with IPPB or CR,
is determined to be less beneficial than another mode of treatment,

| will be promptly notified.

1l agree to allow my name and medical records to be made available
only to physicians and rescarch workers participating in the project.
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10. | I have bee. informed that I may withdraw from this study
at any timec, that 1 may receive IPPB or CN treatment
without participating in this study, and that necessary
medical treatrment will not be denied to me. solely because
of & decision not to participate or withdraw from the
study.

11. I have discussed the above information with ny physician
and he has answered my questions about Ty treatment
program. - |

12. Sode of the chemically and pharmacologically related
' drugs which have been investigated for treatment of
patients with my disease have been found to produce
benign tumors in rats when administrated in high doses.
I N
13. Machine treatment with metaproterenol will not be continued
for-pregnant female patients because the effect of the
drug on mother and child Has not been decermlned.

Treatrent Assignment ‘ |

1

Each pétient who has given informed consent for participating in
the study and who has been judged eligible by a study physician
will be rendcmly assigned to one of two treatment groups, IPPB
therapy or compressor nebulizer therapy. The treatment a2llocation
vill be issued by the Data Center after the qualifying examinations
have confirmed the patient's eligibility. - Treatment assignoments
will be made using randomization schedules prepared separately for
each cliniec. These schedules will be prepared by the Data Center
pcior to the start of patient recruitment and will be designed to
balance numbers of patients assigned to each 'of the treatment
groups, throughout the period of recruitrent.

The patient will be randomized into the study wheg (1) ihe Data
Center has received and confirzmed all data contained i . Form 702,

and (2) confirmation has been received by telephone thit the Baseline
Data has been completed with no change in eligibility. Th2 clinical
investigator or his delegare will telephone the Data Center between

8 a.x. and 5 p.m. EST, and give the Data Center the identifier

. number of the patient for which a treatreent assignment is desired

and .confirm patient eligibility. The investigator will then be

told whether the patient is in the IPPB group or the compressor
nebulizer group. A letter confirming this treatment assigncent
will be mailed to the investigator soon after the verbal assignment.
After randomization, a patient found to have been ineligible on the
basis of information prior to randomizaticn, should be excluded
from the study. For all other cases randomization is irrevocable.

Reporting of Study Results .

All data required by the Protocol will be forwarded to the Data
Center for storage, processing, and statistical analysis. All data
will be entered on the standard forms and forwarded to the Data
Center within the time schedule outlined by the Data Summary Schedule

Table.
}
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. evaluation of the differences between treatment, and, to the extcnt poss:b!c,

The Data Center will periodically distribute formal reports to DLD and
the clinics as outlined in Section VI. As described in Scction VI!I1,

a final recport will be prepared including a complete description of all
study activities and an in-depth analysis of all data. Such an in-cdepth

statistical analysis would include characterizotion of the study popula-

tion, determination of the comparability of treatment groups at bascline,

comparisons with literoture controls or other’ patients with COPD.’

Quality Control

The clinical and laboratory data will be collected and recorded on data

forms by the personnel at participating centers. The pathology data will

be recorded on data forms by the Central Pathology Center. All data forms
will be mailed to the Data Center within the time schedule provided. The forms
will be scrutinized and converted to machine 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, will have the respensibility of scrutinizing cach data form and
giving final approval in the form of a signature. The Data Center will
Insist that all forms be reviewed by the principal investigator or his
delecqgate and not a technician or medical secretary who may be involved with
the project. .

The Stcering Committee and DLD will develop methods and schedules to

assess and cvaluate the accuracy of the data being collected in each
Clinical Center to ensure an adcquate level of cdata quality throughout the
centers. The principal investigator agrees to take whatever action necessery
to maintain the accuracy and quality control cdetermined by the Committee

and DLD. ‘

-To the extent possible, the Data Center will review all data submitted to

the center to ensure that it is free from errors and inconsistencies.

The dats forms received from centers will be logged into a register. This
register will show the type of form, patient identification number, and

date of receipt; and correlate these dates with the schedule dates for

data acquisition and forwarding. All forms will be edited by computer. The
edit will focus on data completeness, internal consistency with previous cata
for the same paticnt, numerical valucs outside of specified limits, invalic
codes, and the like. ¢Errors detected in the editing process will be sent

to the clinics for corrections. Follow-up procedures will be established 1o
assurc thaot all errors get corrected and returned to the Data Center. The datsa

collected regarding completeness and accuracy of the information from the

- 45 -




Y}

: The cumulative

.

Indivicucl data forms will be summarized as percent correct and percent
.missing per form. These will serve as one basis for maintaining quality
control at the participating clinic level.

1 . 1

Ancillary Studiecs

Ancillary research studics may ba conducted by the clinical centers

if approved by the Stcering Committec, Program Office and the Advisory
Eoard. These research studies are considercd to be a recource for the total
program. Individual investigators will have the opportunity, however, to
separately publish the results of their ancillary research activities. .

Ancillary studies involving patients can in no way interfere with the
paticnt care prnor to patncnt treatment assignment or the subsequent
tharopcoutic treatment regimen. The purpose of this interdiction is to assure
a hemogenzous cpplication of the protocol to all patients. ‘

Publicity

The advantages of efforts made by individucl participants to make known

to the medical cémmunity their involvemant and interest in the col-
laborative preogrem are recognized. Such efiorts are, ia fact, necessary

and arec strongly encdorsed. However, publicity of information cencerning .
‘the total progrem in the lay press can easily beccome distor:zed snd mzy rot
reflect tha gencral nolicies and opinions of all individuals involved in

the study. Therefore, all inquiries concerning the to:al program must be
referred to the DLD program office. '

Publication 2nd Presentstions .

.

The preparation znd presentation of the results from th: cullaborative

study to the bicrecdical community are the responsibilities of the partici-
pants and the Stezring Committee.

results from the total study will not bt~ presented to the

Steering Commitice until the completion of the follow-up period or as cdirezted
by the DLD pregrem officer. A final report, summarizing and analyzing the
results from the total study, will be precpared. The preparatiocn of this report
will be tl2 responsidility of the Steecring Committee with supplemental as-
sistence from the Date Center. This colisSorative report, or a su LmTary
therco?, may be pudblished for the bicmedical community in an apprepriate
journal with a list of all principal investigators as participants. The
Stecring Committee and the ULD progrom office will develop guidelines for ¢ll
other prescntations and publications. 1t is understcod that participaticn
in the clinical tricl constitutes a willingness to handle the presentation

_and publicazion of dcta {rom the study in a manner appropriate to the best
intcrests of the total program as determined by the ,Steering Committce and
DLD. The DLD program oifficer requires that credit be given to the I1PPB

. Clinical Trial arnd & copy of all publigactions be forwarded to DLD.
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