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Case Study:

COPD with Chronic Bronchitis and Bronchiectasis
Karen E. Conyers, RRT

Chronic obstructive pulmonary disease (COPD) ranks among the leading causes of adult morbidity and mortality
worldwide, especially among smokers. An estimated 16 million Americans have the diSbelarcidence of COPD

is increasing, and illness-associated costs account for up to 15 % of sickness Pfigfitspproximately 96,000

deaths annually, COPD places fourth as a cause of death in the United‘States.

Despite the enormous importance of COPD as a public health problem, there has been, until recently, limited progress
in the understanding of the pathophysiology of the disease, and correspondingly few new treatments to control the
relentless progression of airflow obstruction that defines the con8iilem guidelines, however, identify preventive

and therapeutic strategies that may slow disease progression, relieve symptoms, and improve quadfity of life.

In COPD, chronic airflow obstruction results from involvement of the small airways and loss of lung elasticity caused

by enzymatic destruction of the pulmonary parenchyma. Experience indicates that such damage is largely irreversible.
However, new evidence suggests that, in some individuals, disease progression may be controlled or even prevented by
a combination of therapeutic interventiéridased upon improved understanding of the role of mucus as a vehicle of
pulmonary destruction and its role in accelerating disease progression in COPD, treatment plans that include effective
secretion clearance hold considerable profise.

The present report describes significant, sustained clinical improvement with airway clearance therapy in an individual
with advanced COPD.

Case Summary Upon pulmonary examination, bilateral breath sounds

The patient, a 53 year-old married white female, waéere audible with a few expiratory wheezes at the
referred to a major university medical center i#ng bases; there were no rales. Chest x-rays revealed
Kansas for evaluation of a chronic cough productiery prominent bronchial markings consistent with
of large volumes of grossly purulent sputum. She h&f@ronic bronchitis and possibly bronchiectasis; no

a history of recurrent respiratory infections that ha@cute infilirates were identified. Pulmonary function
resulted in five hospitalizations in the past year.  tests (Table 1) indicated a markedly increased residual

volume, slightly elevated total lung capacity, and
In the months preceding her visit to the clinic, theoderately decreased transport factor (diffusion
patient reported producing one to one and a half cuggacity)w
of sputum daily and requiring 2.5 liters of
supplemental oxygen per minute for 12 hours eadble 1
night. During her visit, she complained of a stabbing Function

Measurement % Predicted
chest pain, believed by the examining physician to be °

pleuretic. Shortness of breath limited her daily activity FvC LRV 63%
considerably. Depleted by her iliness, the patient FEW: .65L 26%
reported an inability to perform most daily activities. FEEss 0.24 L/sec 9%
AS. a result, she feIF dlscqurgged and e_rxperlgnced RV 2 83L 218%
episodes of depression. Significant medical history

TLC 6.33L 133%

included asthma, diagnosed 20 years earlier, an
episode of pneumothorax, and suspected COPD. TLCO 12.32L 57%

Although the patient had quit smoking eleven year, . . .
previously, her smoking history was estimated at 6 polyp was found in the right nostril; there was no

) : vidence of sinusitis. Other findings were

70 pack years. Family history revealed that bot - . .
. unremarkable. The examining physician established a
parents had been smokers and were diagnosed with; . ) . : .
. - : working diagnosis of COPD including components of
emphysema; the patient’s mother died of lung cancer ) . i
emphysema, chronic bronchitis, and possible

at the age of 64.

bronchiectasis. The overall clinical impression was




that of progressive pulmonary decline with anticipatdde more fully, and to maintain a cheerful, optimistic

total disability. outlook. Significant relief of her chronic shortness of
breath allowed her to participate in a broad range of
Method activities including church events, shopping

Following consultation, the patient’s current therapgxcursions, attendance at sporting and cultural events,
was modified to include secretion clearancénd travel out-of-state to visit her ten grandchildren.
Previously, she had taken Percocet for pain, two puffs
Combivent TID, three puffs Vanceril inhaler TID,The patient was convinced that airway clearance
Albuterol nebulizer treatments PRN, and 2.5L/mitherapy was the critical component in her treatment
oxygen nocturnally. She continued these treatmentegimen. Except for a single week-long instance of
in addition, an aggressive regimen of pulmonagmitting The Vest therapy while traveling out-of-
hygiene was initiated, including routine use o$tate, her adherence to her airway clearance therapy
aerosolized bronchodilators and airway clearangemained strict. Corresponding to the single lapse in
therapy to manage her copious secretions. treatment, she noted a rapid relapse including
increased chest congestion and shortness of breath.
For secretion clearance, the patient’s pulmonologist
prescribed 30-minute treatments BID using The Vesbiscussion
Airway Clearance System. The Veslystem provides It is no longer appropriate to consider mucus
therapeutic airway clearance treatments using highypersecretion as an “innocent accompaniment of
frequency chest wall oscillation (HFCWO). ToCOPD”!*** Recent investigators have observed a
administer HFCWO, the vest component of the systesignificant association between airway hypersecretion
is attached to an air pulse generator, which rapidiynd all causes of mortality, and between illness and death
inflates and deflates the vest. Oscillation of the chemhong individuals with COPD in particutat:'®*” In
wall produces transient increases in airflow, cougiGOPD patients with significanthronic bronchitis,
like shear forces, and changes in the rheologigasithogenic sequence of bronchial inflammation—
properties of mucus, making it easier to mobilize. characterized by neutrophil infiltration —results in
increased protease activity. This leads to significant
The Vest therapy was initiated in early October 1998nucus hypersecretion, impaired mucus absorption,
The patient was instructed to divide her 30-minu@nd damage to the mucociliary apparatus addition,
therapy sessions into three ten-minute intervals at 54bXic byproducts of inflammation precipitate
Hz, 10-15 Hz, and 15-20 Hz respectively. rheological changes inravay mucus, making it thick,
tenacious, and less clearable by cotighh the

ReSUItS _ _ _presence of chronic bronchitis, hypersecretion and
During the first several treatment sessions, the patighfflammation of the bronchi and bronchioles

reported clearing large amounts of mucus. During@ntribute to airflow obstruction by effecting
six-month follow-up interview, she indicated that th%orresponding decreases in the caliber of aingays.
quantity of her daily secretions had decreasegypically, small airways fill, and eventually plug,
significantly, as well as the frequency and severity Qfjth |arge quantities of frequently purulent muéus.
her cough, even at night. She was able to reduce Rgftained mucus promotes establishment of bacterial
use of nocturnal oxygen from twelve to eight hours. Al|onies in those airways, thus setting up a relapsing
a follow-up consultation, one full year after beginningpq remitting clinical cours®.In such patients,
The Vest system treatments, the patient had neficroscopic examination of bronchial tissues
experienced a single respiratory infection or requirgimonstrates alternations in squamous epithelium,
hospitalization. cilia, and associated structurés.

In addition to clinical improvement, the patienj, copD patients with chronic bronchitis, clinical

described notable gains in her quality of lifegymptoms associated with airway obstruction and
permitting her first Christmas celebration in thregacyrrent pulmonary infections are traceable, at least
years outside of the hospital. She reported an enhanp@q)art, to the biophysical consequences of mucus
ability to perform activities of daily living, to enjoy pypersecretion and impaired mucociliary clearance,



thus establishing a rational for preventing prolonged COPD cannot fully be explained by improved diagnosis and
contact of small and large airways with “toxic™record keeping. Feinlieb M, Rosenberg HM, Cillons JG,

. . ozier JE, Pokras R, Chevarley FM. Trends in COPD
mucus. Increasingly, strategies for the managem(’r%](e)grbidity and mortality in the United State&m Rev Respir

of COPD, as well as guidelines for pulmonary;siggg: 140: S-9-S-18.

rehabilitation, emphasize the importance of secreti@makishima T, Shimura S. Airway hypersecretion in bronchial

clearance as a component of the treatmeadthma and chronic obstructive pulmonary diseaseAitmay

regimenz+2 Secretion in Health and Disease: Physiological Bases for the
Control of Mucous Hypersecretion, Takishma T and Shimura S,

. . eds. (Marcel Dekker, Inc., New York, 1994), 527-578.
Because this was not a formal study with controlleG,che N. op cite, (n. 3).

variables, it is impossible to assess how mucRiafakas NM, Vermeire PV, Pride P, Paoletti J, et al. Optimal
HFCWO contributed to the clinical improvemenassessment and management of chronic obstructive pulmonary

and concurrent functional and quality of life gaingisease (COPDEur Respir J 1995; 8: 1398-1420.

; ; ; ; ; 8 Decramer M, Donner CF, Schols AM. Rehabilitation. In:
Xperien h ien ri in this r Z ’ T . :
experienced by the patient described this repo anagement of Chronic Obstructive Pulmonary Disease,

However, prior to _beglr_mlng HFCWO a'rw"flyEuropean Respiratory Monographs Vol. 3 (7), Postma DS,
clearance therapy, this patient’s pulmonary functiogjafakas NM, eds. U.KERS Journals Ltd, 1998.

physical stamina, emotional health, and quality éRoche N. op cite, (n. 3).

life were uniformly poor and declining rapidly. The® Pulmonary function tests have not been repeated since the

Vest" m w h ignificant variable in h [Patient began Thg Vest therapy. However, su_ch scores fail to
est’ syste as the significant variable echaractenze the impact of COPD on a patients’ ability to

treat_ment’ and the ql'!a“tat've |mprovem¢nts in h Erform activities of daily living (ADL). Because dypsnea, the
respiratory and physical status are evidenced Bief symptom of COPD, most directly limits ability to

sharply reduced dyspnea. In addition to sustaingerform ADL, reduction of dyspnea and improvement in ADL
gains in her general health, including freedom frogtatus are most meaningful. Celli BR. Chronic obstructive

: : : ; Imonary disease. InPulmonary Disease Diagnosis and
ulmonary infections and increased respirato .
P y P %erapy: A Practical Approach, Khan MG, Lynch JP lll, eds.

Sta_mina’ the patient’s s_ymptoms_of anxiety, eXtren@\ﬁ/illiams and Wilkins, Baltimore1997). pp. 199-236.
fatigue, and depression subsided; her level 6buring an interstate move, the patient missed a week of The

physical and social activity increased remarkablyest therapy due to a delay in delivery of The Vest system to
This case suggests that further study is indicatgélélnevg fe%degce- — -  chromic aif

; R : etcher C, Peto R. e natural history of chronic airflow
concerning the role of HFCWO in the maintenanc structionBr Med J 1977; 1: 1645-1648.

and rehabilitation of COPD patients with Signiﬁcanﬁ Peto R, Speizer FE, Cochrane AL. The relevance in adults of

mucus hypersecretion. airway-flow obstruction, but not of mucus hypersecretion, to
mortality from chronic lung diseas@m Rev Respir Dis 1983;
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