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““"=  Chironic Obstructive Pulmonary
12 Disease, Chronic Bronchitis,
and Emphysema

Chapter Objectives

After reading this chapter, you will be able to;

* Describe the American Thoracic Society (ATS) guidelines
for chronic obstructive pulmonary disease (COPD), chronic
bronchitis, and emphysema.

* Describe the Global Initiative for Chronic Obstructive Lung
Disease (GOLD) definition of COPD.

 Explain the anatomic alterations of the lungs associated
with chronic bronchitis and emphysema.,

Describe the etiology and epidemiology of COPD.
Discuss the risk factors associated with COPD.
Describe the GOLD guidelines for the diagnosis and

Panlobular Emphysema

“‘Pink Puffer”

Pulmonary Rehabilitation
Pulmonary Rehabilitation Protocol
Transitional Care Specialists

2z Aiphal-Antitrypsin Phenotype

Chapter Outline

Introduction

. aod with
Anatomic Alterations of the Lungs Associated
Bronchitis iy
Anatomic Altaratinme ~¢ su_ s . o aomasiated W
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{ |ntrodu6ti0n
The American Thoracic Society (ATS) guidelines
]onic obstructive pulmonary disease (COPD), c}\
: ;}::n chitis, and emphysema provide the following ¢

s

for
Hronije
¢finitions.
Chronic obstructive /w/mormr__)' disease s a preventable
Jble disease state characterized by airflow limit
aot fully reversible. The airflow limitation is usy
sive, 1 associated with an abnormal infl

and treat-
aton thye is

2\11.\‘ Pn)ngS‘
5 . klll\l}'\-,\tnl'}v response of
the Tungs tO NOYIONS particlesior gases, and is primarily caused
by cigarette smoking. Although COPD affects the iung;s‘ ‘-Lt
also produces significant systemic consequences, &% 1

Chronic bronchitis is detined clinically as chronc produc-
tive cough for 3 months in c-.lch‘ of 2 successive years in 5
patient in whom other causes of productive chronic coy N
have been excluded. g

Empkvsema is defined pathologically as the presence of
permanent enlargement of the air spaces distal to R
nal bronchioles, accompanied by destruction of bronchinn
walls and without obvious fibrosis.

Ir patients with COPD, both chronic bronchitis and emphy-
sema are present. However, the relative contribution of each
to the discase process is often difficult to discern. Note that
the ATS definition for chronic bronchitis is based on the major
clinical manifestations associated with the disease (.2, Prio=
ductive cough). Also note that the ATS definition for emphy-
sema 1s based on the pathology, or the anatomic alterations
of the lung associated with the disorder.

The Global Initiative for Chronic Obstructive Lung
Disease (GOLD) now provides the following working

detinition:”

Ctronic obstructive pulmonary disease (COPD) is a preventable
ard freatable disease with some significant extrapulmonary effects
that may contribute to the severity in individual patients. Its
pulmonary component is characterized by airflow limitation that
s not fully reversible. The airflow limitation is usually progressive
and asssciated with an abnormal inflammatory resportse of the
lung to noxious particles or gases.

>

e GOLD definition does not use the terms chronic
and emphysema. GOLD explains that chronic bron-
j:%127 ac the presence of cough and sputum prod}lc-
"~ t 3 months in each of 2 consecutive years (1-'6-,

~tions), and is not always associated with

al id

bronch
chitis i
tion o

clini

girflow | <. GOLD also points out that emp/.?y-semﬂ 1s
define .-tion of the alveoli and is a pathologic term
{ie. “lieration of the lung) that is sometimes—2an
incorres ~-d to describe only one of several structural
abnorinsi, present in patients with COPD.?

&

1 T 3 . ent,
IModified from GOLD, Global Strategy for the [)xagnoszs, [}:iiri‘;%ﬂ;(;l‘}-
and Prevention of Chronic Obstructive Pulmonary D“SC“T” ding authority
(WWW.goldcopd.org). GOLD is recognized as a worldwide leading

n of COPD.
sis of Asthma and COPD

the Science Comm{ttee _ot
Global Initiative for
ted to be available
y for Asthma

for the diagnosis, management, and preventio
It should be noted that a chapter on the diagno
Overlap syndrome (ACOS) is in preparation by
the Global Initiative for Asthma (GINA) and the
Chronic Obstructive Lung Disease (GOLD). It is ERpee 6
with the relcase of GINA 2014 document Global Stea %ththma-ofg)‘
Managcment and Prevention in the spring of 2014 WS webstte when
A fuﬂhchapter with references will be posted on Eh‘zﬁx of the 2015 GoLD
it-available. It will also appear in full in the Appen

gviedoe Fooo L VA A nemY

(;fhe bottom linc is this: even though chronic bronchjris
an i \
¢mphysema can cach develop alone, they often occur

toget . . X .

en%ir;?r Ji]onc discase entity. When this happens, the disease
1s called chyop; - o ;

C:O Py i onic obstructive /J/(/mamzr)/ disease—that 15,

Iseases— twords, COPD is a term referring to two lung
S¢s—chronic bronchitis L

si
rnul‘tancously. Patients with
of clinica manif

estations
a]th?ugh thi welins as

and emphysema—occurring
COPD demonstrate a variety

Anatomic Alt i
r e_eratlons of the L
SSociated with Chronic Bron:l?iﬁiss

The conducting 4 :
i Y e o)
As 2 result of chropi s g0 change in chronic bronchitis.
nar‘rowed by vasoaci a:;;naetlsn the bronchial walls are
This condition is often a’c et o mucqsal edema.
muscle constriction In addc'o'mpamed- by bronchla! SWOOth
B0t s ks sub;mcos;ﬂlgon, Ch(;r;ltmued bronchial irrita-
the number of o] ronc glands. to .enlargc and
goblet cells to increase, resulting in excessive

mucus production. The number and function of cilia linin
the tra(?heobronchial tree are diminished, and the peripherfi
b_ronchl are often partially or totally occluded by inflamma-
tion and mucous plugs, which in turn leads to hyperinflated
alveoli (Figure 12-1). Figure 12-2 shows two microscopic
views of chronic bronchitis.

To summarize, the following major pathologic or struc-
tural changes are associated with chronic bronchitis:
* Chronic inflammation and thickening of the walls of the

TN o

peripheral airways.
+ Excessive mucous production and accumulation.
+ Partial or total mucous plugging of the airways. . .
« Smooth muscle constriction of bronchial airways ‘i
(bronchospasm)—a variable finding. . . ;
« Air trapping and hyperinflation of alveoli may occur m i
late stages. ,

i i the Lungs
tomic Alterations of
ﬁggociated with Emphysema

1 akening and permanent
s characterized by 2 weakening and P

18t rminal bronchi-

f the air spaces distal to the t\e e
ion of the alveolar walls. As .tru

o of the adjacent

alveoli coalesce, margf o et

Ffec and thus resul

ulmo Alaries also ar¢ affected, o
P apillanes also 0 O e alveol

d N 1c1‘1tk e ared for gas exchanged‘mr 'thm,a: eamrk—
a1sed surtac £ el ys, wesk

ecreased S brane Furthermore, the al‘ mrwe\pimnwOn -

illary mem . A
caplﬂary

d to colla . eraps gas in
ened in the process -tcilmpleural pressure. This traps g25 ™
intri

nc -eaSCd
se to mnet m ) o
YCSPOEE coli. There A€ e " and centriacinaf
the 2V | obular
obu
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inar (p2 ) emp?
Panacin 5 pular emp
sema. anlo
lobular) emPh yar emphysem® or B
anacin L ping asn

In ‘sparl abnor al wcﬂl\ichi Jes, in¢
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Ster, 2013, Elsevier/Saunders.)

¥

T ducts, alveolar sacs, and alveoli—the
“ioted by dilatation and destruction. The
1y surfice area g significantly decreased
;- Panlobular emphysema is commonly found in
paris of the lungs and js sometimes associated with
of the protease inhibitor alpha;-antitrypsin,

5

ronchial region. (Figure was ob
r/Saunders.) B, Chronic br

(approximately twice normal) and
Basic pathology, by Kumar, Abbas,

10US 4 g epithelium, (Figure was

tained from: Klatt: Robbins
onchitis. The tumen of the

Panlobular emphysema is one of th-c more S:Z;i:‘}:

emphysema and therefore the most likely to p

cant clinical manifestations. b
In centriacinar emphysema, or Cfmtorv i

sema, the pathology involves the res.plLrlz i

the proximal portion of the acinus.

dla enf?
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Epidemiology
“’;6 ;ncidfan.ce of COPD is not known, it is
)( )} . 5 | million people in the United States

“ihitis, emphysema, or a combination of

?t s ries agree that COPD s underdiagnosed.
ot bee, fa ta‘ke Into account the people who have
Would ; «iy” diagnosed with COPD, the incidence

Benerall, .. f.f,; ;(21 m}:lhOn people in the United' States. It' %s
than e, -,r";"y that more people have chronic bronchitis
?Health SF; l,.Sf:.ma. Ftor example, the National Center for
9.5 mill; auistics estimates that in the United States a'bfmt
Peop] on people have chronic bronchitis and 4.1 million

P f-: have emPhySema. COPD claims more that 138,000
o icans each year. It is the third leading cause of death in

the United Statcs. Recent data show that COPD prevalence
and mortg]j
.hkdy reflects the changing patterns of smoking:

~+ 2. an rhronic Obstructive pulmon

ty is now about equal in men and women, which

X o
FIGURE 12.5 Pulmonary emphysema, microscopic. There is

i Sy s A b e, o e
exchange. Emphysema leadg toe\r:s|s e o B s

. s of lung parenchyma, loss of
elastic recoil, increased lung compliance, and increased pulmo-
nary residual volume with increased total lung capacity, mainly
from an increased residual volume. (Figure was obtained from:
Klatt: Robbins and Cotran Atlas of Pathology, 2nd edition, 2010,
Elsevier/Saunders.)
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Risk Factors

1 § yh the current understanding of
-cording to GOLD, althoug‘ fundk 3
glte“;isk %actors associated with COPD is incomplete, the

€ (l ¢ )[()glCSS‘lOIl
{ W‘ ¢ nﬂuenLC th
fOllO lng f&ctors 1

of COPD: oo deficiency (also known
__Alpha,-antitrypsih SFEE T D, AATD,
S Algma:;c inhibitor deﬁcxen‘-).alA}Il; '+ eried
alpharc{)rgtf o AP, deficiency. and alp
c1ency
Gl 173

and Emphysema

Diseaseé Chronic Bronchitis,
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cting the lung, liver, important risk factor for COPD. 1t i

: o esty
cmhh_wcma) is a genetic di*::lr:; r\;‘:‘;l < ade in the liver about 3 billion. peo'plc adbund e world t:lr:::atd thv-b
and rarely; the skin. {\lhl‘.-“' : srotect the lungs from neu- and coal as their primary source of energy fo, WOy,
and one of its funcoons # ~r\;]1}'lr can break down connec- heating, and basic household needs. 0ok,
trophil ehsr.x'sc. an Cjwi‘ r'l“ ) “‘ﬂitr\'[““i” deficiency level is * Outdoor Air Pollution—AlthOUgh high g :
tive assue. W El(.‘l'l‘fh{: alpha; - k and destroy the clastic pollution (e.g., silicates, sulfur dioxide th s.°f'dir :
Jow, the clastase s frec o m“ s o falpha, -antitrypsin oxides, and ozone) are known to be ha’rmfz mtr‘)ge;' 1

tissue of the Tungs. :\~ SC\T“‘-JCH\ .llkfu“‘ :).,‘ 0}{ ‘:'l':ll‘\h\'!*(‘lillkl‘—‘ viduals with existing heart and lung disegse Lto ing.
poses a strong nfk tactor 1‘.\1:‘(‘;\:]}.: :\,‘:‘;} Figure 12-3). The outdoor pollution in causing COPD ig Unc,lzhc tole l
especially P;“'l}-!‘:‘l‘l'l\ﬂr _f::\l‘:{‘t‘:l‘:l“'ﬁ&“l11.1 ihj(hu hallmark of * Socioeconomic Status—Poverty is clearly“isk?‘: | ‘
;:{X':‘m\lll‘ll']::r:\}:\:”. l\‘;:“i\‘i\‘n\.-\-_ Ci;u;u‘cm‘ smoking signifi- COPD, although ;he Precise components aSSOCiat:(rio‘:?f
L tnereaces the risk facror for carly onset emphysema poverty and COPD are unclear. Likely factor ; ™M
SR ARCHSES m: ”\1 1 titrvpsin - deficiency—for exposure to indoor and outdoor air pollutantg l S |
" H‘\ ,“1:1 ,.‘A{E\l‘?l;;-‘:‘;\:-‘\{131;{ 30 vears of ;ige. poor nutrition, and infection. Current CDC éai:“(;d”‘.ii, ‘
L\ji\\\\\":\‘ \\ 0: :1;.[}\11.1.‘—.1|1tit1-)-}»si11 -r-.mgcs betwce.n §tr011gl}' indicates that' thc? 'risk ?f de_vcloPing COP([))H;:
150 to 350 mg dl (1.5 w0 3.5 g'L) when measured via inversely related Fo an mdnvxdual‘s Soc10econom;e Stary |
] fmmunodifusion. Patients with normal levels of *  Asthma/Bronchial HyperRo:actlvltyﬁAsthma mayb{
‘; \p are referred to genetically as having an risk factor for the: (-:levelopment oft COPD. :
MM phenotype or simply an I\[. phenotype (homozy- * Chronic Bronchitis—May be a risk fact.or for the deve.
rote . The phenotype associated with severely low serum opment of COPD. In other words, chron‘m bronchitisma _
?_‘,‘\,\.«TT_:rg\\,fg is the ZZ phenotype, or simply Z. The lead to emphysema. When bo‘th ChIOI}lC bronchigig i |
hereraavzous otfspring of parents with the M and Z phe- emphysema are present, the patient is said to have Copp
ines have an MZ phenotype. The MZ phenotype . Respirator}f Infe.ctlon's—-A h}story O.f severe childhy -
it in an intermediate deficiency of alpha;-antitrypsin. respiratory infections is associated with decreageq lure |
Ths ettect of the intermediate level of alpha;- function and increased respiratory complications in 44y, |
I . stronglv recommended, however, hood. Susceptibility to respiratory infections may lead 1,
riuals with this phenotype do not smoke or COPD.
"k i arcas having significant environmental air pollu- * Tuberculosis—Has been shown to be a risk factor &
A\lthough Alphl-—;ﬂatitrypsin deficiency is considered COPD.
are, it s estimated that 80,000 to 100,000 individu-
he United States have severe deficiency of Diagnosis and Assessment
B 4 . of Chronic Obstructive
ge—Ls o person ages, th.C risk of COPD increases. Pulmonary Disease
it procise connection between age and COPD ‘
ear, it s ~zested it may be related to the sum of According to GOLD, the diagnosis of COPD should \
' ares throughout life. considered for any patient who 1s over 40 yeaBS Of ﬂgﬁ:‘;
srowth and Development—Any condition that who has dyspnea, chronic cougb or sputum pro uct;(i)flya r
o zrowth during gestation and childhood or a history of exposure to risk factf)rs for. thf?‘ vffm
it weight, respiratory infections) has the especially cigarette smoking. The primary 111@"1‘0{;; i
< o increasing an individual’s risk for developing their descriptions for considering 3 CQPD dmg“‘”é;: {
R listed in Table 12-1. Although these indicators ar¢ ﬂ(’i_w“ :

* Laposure to Particles nostic by themselves, the presence of any Combl—x-}?br;llir-:
Fobacco smioke—C igarette smoking is the most com- these clinical markers significantly inCreases. the p0:>(PFT~‘ ‘
wonly encountered risk factor for COPD worldwide. a diagnosis of COPD. A pulmopa{y fflﬂc“"“ ;:owl
Other ny pes of tobacco (e.g., pipe, cigar, water pipe) are required to confirm the airflow limitation (see '
a2ced nsk factors for COPD. Passive exposure to ciga- Pul rv Function Testing
rette smoke may also cause COPD. Smoking during uimonary . ed to M8
preguancy may affect lung growth and development of The three main pulmoljmry f?nctfont}tlZStéO“PD P"lden[.[‘; g
the ferus, the severity of airflow limitation 1.n - rced eX?‘ﬁ :

" Occupational exposure—Organic and inorganic dusts the spirometric forced vital capacity (I;V(f':,);cfe f &\,Piraﬂ“_-( i
and chemical agents and fumes (e.g., asbestos, coal tory volume in 1 second (I?Evl)a all catio Ev‘/F,\,;L
élgt},) In)mldy hay, bird droppings, or paints) may cause vol.m;le Cull 1' seﬁomt:l}:ﬁmgg\lf y;a\l[ éa}::;gyis 5o Co::s;;?

' ratio). Clinically, il Y
" Indoor Ajr Pollution—Wood, animal dander and called the forced expiratory volume 1:;‘:0 v, ;u.“\'\..
Ung, crop residues, and coal, commonly burned in (FEV,%). Figure 12-6 ﬂh}mates ; :)loramo. e

3£;nhiﬁ£§sle(\)ilsz?lyd ﬁmctionir_lg stoves, may lead to FEXI that ics1 tyI;LcEU(yr) ls;el;r.l in the spirog illdica(i;_
tinues o gt ¢ }in oor pollution. Rcsearch dat.a con- mild to m\o[ /Pi; 2/_ C ratio of less than 0.70 11311#1Y(). ~of

COijng T hat {ndoor pollutx(?n from blo-mass An FEV, . b on, A diagnosis

€ating in poorly ventilated areas is an presence of airway obstruc
174 Chapter 12 Chronic Obstructive Pulmonary Disease, Chronic Bronchitis, and Emphysema ¥ %
0O e



42-1 Primary Indicators of COPD

ABLE ]
:npatie"*s Over age 40
icator Description o
|[agtce » I -
/-// 2 31 B
str'r'c‘:' Progressive shortness of
) breath over time, worse
with exercise.
Persistent
Chronic Can be intermittent or
unproductive
o Any display of persistent
ovodi sputum production may
suggest COPD
— Tobacco smoke
et Smoke from home cooking
and/or heating fuels
Work-related dusts and/or
chemicals

O+ Alphag-antitrypsin deficiency

: »| diagnostic themselves. However, the pres-
< inoreases the likelihood of a diagnosis of COPD.
suired to establish a diagnosis of COPD.

0. ) siegy for the Diagnosis, Management, and
g Ocsiructive  Pulmonary Disease, Revised 2014;

[

Normal

(FEV, COPD

FvC

A FEV, | FVC |FEV,/FVC
=1L 7 Normal| 4.2 | 5.0 84%
I/ '
| / : corp | 25 | 38 66%
._5 ;’ 1
i/ '
ol

T T T T T T

1 2 3 4 5 6

Seconds

Pastbronchodilator FEV, is recommended for the
diagnosis and assessment of severity of COPD

FIGL .
w,:hLR,E 126 Normal spirogram and spirogram typical of patients
"l mild to moderate chronic obstructive pulmonary disease.

:ﬁdéwhen t.he patient demonstrates (1) any combination of
Tatio OPD indicators (see Table 12-1), (2) an FEV/FVC
ereof less than 0.70 and an FEV, less than 80%, and (3)
airfl, S no alternative explanation for the symptoms and
and W obstruction (e.g., bronchiectasis, vocal cord paralysis,
Otr}:;lcheal Stenosis).
ing| ther important PFT values associated with COPD
NCude the following:
(‘;(C:f;ased inspiratory capacity (IC) and vital capacity

Chapter 12 Chronic Obstructive Pulmonary Disease, Chronic Bronc

TABLE 12-2 Modified Medical Research Council
Questionnaire for Assessing the Severity
7 of Breathlessness

Clrcle the score box that best applies to you

Score (one hox only)
Y | only get breathless with strenuous exercise.
1 | get short of breath when hurrying on level

ground or walking up a slight hill.

On level ground, | walk slower than people of
the same age because of breathlessness,
or have to stop for breath when walking at
my own pace.

3 | stop for breath after walking about 100
meters or after a few minutes on level
ground.

| | am too breathless to leave the house or |

' am breathless when dressing.

N

+ Increased total lung capacity (TLC), functional residual
capacity (FRC), and residual volume (RV), and residual
volume/total lung capacity ratio (RV/TLC).

* ‘These PFT values confirm alveolar hyperinflation.

« The carbon monoxide diffusing capacity (DLCO)
decreases in proportion to the severity of emphysema. The
DLCO is normal in pure chronic bronchitis.

Severity Assessment of COPD

According to GOLD, before an effective treatment plan for
COPD can be constructed, a thorough COPD assessment
must first be performed. The primary goals of COPD assess-
ment are to determine (1) the severity of the disease, (2) the
impact the disease has on the patient’s health status, and 3)
the risk of future events—that is, number of exacerbations
and hospital admissions, and death. To achieve this goal,
GOLD recommends assessing the following aspects of the
disease independently:

* Symptoms

« Severity assessment based on degree of airflow limitation
« Risk of exacerbations

« Comorbidities
Symptom Evaluation—There are several validated ques-

tionnaires available to assess symptoms in patients with
COPD. GOLD recommends using either the COPD
Assessment Test (CAT), or the Modified British Medical
Research Council (mMRC) Breathlessness Scale. The
mMRC questionnaire relates well to other health conditions
and predicts future mortality risks. An mMRC score of less
than one is classified as a low-risk patient; a score greater
than two is considered a high-risk patient. Table 12-2 shows
an mMRC questionnaire.

The CAT is an eight-item one-dimensional assessment of
health status in COPD. This questionnaire is applicable
worldwide and there are validated translations available in a
wide range of languages (see example of CAT questionnaire
at http://www.catestonlinc.org). A score less than 10 is clas-
sified as a low-risk patient; a score greater than 10 is identi-

fied as a high-risk patient.

hitis, and Emphysema 175



f Airflow Limitation in COPD
ty 0

erity \
TABLE 13\:,:3;,0"0,,0(1";1(0’ FEN
Based on

: < 0. 0)
(_

vy 1 Abid

T S T

FEV, R0% predicted
FEV, H50% 9% predicted
Y !\‘(‘E.ﬂ(‘ \
SN DY . A&

s ( sohotod
L 30% A9% predic

”\ AU

Y3 Sewere

YA, of lees than predicted
ovore  FEV, 29% or le:

x4 Veny Severe
\ ment, and

=) ed 2014;
¢ Puimonany st
Wha st

L R o
v of Airflow Limitation Faoaiea .
Sevesity of GOLD has establist n o
it \: 'i-:s:‘:\-n wvenity i COP ' -l~‘1un
""‘~“ the seventy of the disease accord ‘”f’.l'll’—

» The PET measurements used 1o cvid \ patients
fow Limitation are the forced expirat o -t"f“ﬂllzl'
FET. and the forced expiratory volume i onc second (FE V)

ced Skl capactty ratie ;/"/‘.‘1 ’ #1( ratio)
Note: The Centers for Medicare and Medicaid Services
CMS now require pulmnnm'_\' rchabilitation patients to
qualit tor service based on airway limitation severity. Onl
panents with GOLD 3 or 4 severities quality tor CMS reim-
bhursement at present.

Risk of Exacerbations
GOLD,

roen

Assessment—Accor
an-exacerbation of COPD s defined
maractenized by a worsening of the

hat s bevond normal day-

e a chanp

ding to
a8 an acute
patient’s respiratory
to~day variations and leads
«im medication. The best forecaster of having a risk
ot exacerbation 1y the patient’s past history—a history of two
" more exacerbations per vear is considered g high risk for
mote exacerbations, A worsening FEV, increases the occur-

atients and risk of death.

TENUCE Of eyy( erbations COPD p
Comorbidigies Because COPD  often
chronje tobacco smokers, the patient

VDS o

Assessment—
Sevelop :nuidlu-ugmi

e

s dvaner

i Y ot other heylth problems related to either
ROy Oy ¢ « o S * b4
- 'i’i)‘ A Diseases commonly associated with
A INCiude 1OV : ’ s
o0 Cardiovaseylyy disease, osteoporosis, depres-
AN anyeqy skeler. ; - . .
" skeletal mysefe dystunction, the metabolic
- &d ing cancer,
! () {) co ! Assessment
’ fey “Mmerdy A
| i X (3] ‘ -
E Tat iy e ympy mbining al| the above assessmen ts—
’ A TN asses . a1 o :
N, anig gy Sment, airflow limitations agsess-
i K of Xacerbationg acen...
e are, | I 15 assessme

nt. Combining these
act ot COPD on the
evelop and manage a
signed to meet the indi-

\ Terme., \
" determyyy,. the imyp
( MProye,

the n|)ility to d
‘ WIS Specificall.,
iy . pecitic ally de

S us) . o ;
" Objective]y a o il ormg rubric measurement
) Fo SSESS the b ) ~
%, the . 1€ patient's D
Nacerhy ¢y ety of airfl P COPD related
)‘“l()"& . 1 ow |

7 Mitation, and the risk of
Presentagy 3
¢ example of 4 Combined

Ne as .
L T —
work ' explicit gep of erj

s teria used for assessing -
r Performgpee sed for assessing a

ch‘mer 19 A,

COPD Assessment Rubri

¢ Scoring Tool
developed by GOLD, is s

hown in Figur
How to Use the Combineq CoPD

To assign a patient to either Grou
12-7)—and to subsequently deve]
ol : ge
pl.uj tl}dr Is specifically design, Meet g,
patient’s needs—follow these steps: nd

1. First evaluate the patient’s S)'mpt()ms With ¢
or CAT score to determine if the Patient by € my;
“left” side of the box—IL ess Symptoms ( ml\/})};gs 0,
CAT < 10); or the “right” side of the b Coy
toms (mMRC > or CAT » 10)

OX~Moe S
2. Next, evaluate the Risk of Exacerbat;

ons to g, .
the patient belongs on the “lowe,” part Ofiheegrﬁ”“
Risk), or the “upper” part of the by (High Ris()l:){[l
can be established by either of the following two mcrhT
a. GOLD Classification of A; ow Limitatioi

r.
airflow limiy;

Determine the GOLD grade of
Wwhereas Gy

» Simi,
©12, O,

Scorip
8 Rup
|
p A? B) C, ()r (SQ ?
OP and myp, . ek,
ed to ey,

i

I

GOLD 1 and 2 indicate Low Risk,
and 4 indicate High Risk.
b. Number of Exacerbatio
Identify the number of

rienced during the last 12 months, Zero ¢
exacerbation indicates Low Risk, whereas two of r
exacerbations indicate High Risk.

Finally, it should be noted that in some COPD patients.
above two methods of assessing the risk of exacerbation
not lead to the same severity of risk. In these cases, selec:
highest risk according to either the GOLD grade or the

. . . 2 1
erbation history. For example, consider the case in Box I

ns during Last 12 Month
xacerbations the patient ¢y

Additional Screening Methods Used
to Diagnosis COPD

The following are additional diagnostic proce.durt‘:sP ;f)l:“‘
be helpful in the diagnosis and assessment of CO e

BODE index—To evaluate the patient’s extrap ““
manifestations associated with COPD more C!Ozé\f_
BODE index may also be used. The BOD‘F‘d':\, -
BODE score, which is short for “Body-f‘nas_S é[;(in‘f;“f
Obstruction, Dyspnea and Exerci'?‘e capacity dl'r;neﬂSiU“‘i‘;
obstructive pulmonary disease,” is a m‘#f‘_ lfo mation
point scale that provides better prognostu.md o
the FEV, alone. Changes in the BODE tl}?em‘PY'
used to evaluate the patient’s response to

Chest Radiographs vy in s

PR I
A chest radiograph has a poor sensl sseful in eli™ 5
diagnosis of COPD. However, it lsch as pv ‘II‘I
other cardiopulmonary dlsoxiders—-—Slf Radiographi i
sis, bronchiectasis, and cardiomegaly- el
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Oumetry and Art
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& NUINK

- urement< are helpful in determining the patient’s
pnzian and acid-base ctatus. These measurements are
he severity of COPD, qualifying the

e oxvgen therapy and, importantly,
~anagement of acute exacerbations and stable
wmpic. 2n ABG of a “stable” COPD patient
pH 7.36, PaCO, 79, HCO; 43, and
207w a ABG example that shows the COPD patient
"wmpending :-L‘f.iil.;’.tvr_\ failure” (or chronic ventilatory
ittt vl e the tollowing: pH 7.52, PaCO, 52, HCO;3
el vl -' !‘:;!l;‘} .")r moderate acute exacerbation); or
“npic that shows the COPD patient is in “acute
o o chwonic vendlatory failure) could be
o i) e (o L A0 34
pter 4 for further
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Woe s e, Deficiency Screening
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Key Distinguishing Features
between Emphxs_ema and
Chronic Bronchitis

I'ven though chronic bronchitis and emphysem, of

1 one disease complex called COPD, they can devel e -

A complete presentation of all the specific Signs an??_

toms associated with emphysema and chronic broncy-i" .

Prm.ided in the Overview of the CardiOpulmomn_ 6

Manifestations section on pages 180-185. T
An abbreviated and handy overview of the ke, .

guishing features between emphysema and chronjc }, ﬁ

tis 1S provided as follows: —

Clinically, the patient with emphysema is sometige.
<ified as a “pink puffer,” or a patient with type A oo
and the patient with chronic bronchitis is sometimes
fied as a “blue bloater,” or a patient with type B C
These general, older terms are primarily based on the ;-
manifestations commonly associated with each respic:+
disorder.

“Pink Puffer” (Type A Chronic Obstructive Pulr:--
Disease)

The term pink puffer is derived from the reddish cor:- -
ion and the “puffing” (pursed-lip breathing) commonl: -
in the patient with emphysema. The major pathophvs:c -
mechanisms responsible for the red complexion and pac.
are the following:

» Emphysema is caused by the progressive destruct:*
the distal airways and pulmonary capillaries.

- The progressive elimination of the distal airwa: -
pulmonary capillaries leads to ventlation-per
mismatches. o

+ To compensate for these ventilation-perfusion fat~
matches, the patient hyperventilates.

« The increased respiratory rate, in turn, works ©© 5
a relatively normal arterial oxygenation Jevel and “
ruddy or flushed skin complexion. During the ¢ [:
of emphysema, however, the patient’s oxygenat®”
decreases and the carbon dioxide level 1ncre ‘

+ Thus, the patient with emphysema, who 'ha> ol
complexion and a rapid respiratory rate, I8¢
puffer. 4dy come

In addition to the marked dyspnea _‘md e e

the pink puffer tends to be thin (b.ecause .(;Crc;lsni w

wasting and weight loss associated with the ! et

. ~ {v] 0 4 3
of breathing), has a barrel chest (becaus® = —tq4 et
nsplmt’lon'

25€3
bl)[h e

lungs), uses accessory muscles of 1
through pursed lips.

“Blue Bloater” (Type B Chroni¢ Obst
Disease cyan®”.

The )tcrm blue bloater 1s derived fro™ :f:fl : se! l:
bluish color of the lips and skin—'COﬂIr:i:n comp”
patient with chronic bronchitis. The b
caused by the following:

l'uci.’i‘/e




i"
. emphysema, the pulmonary capillaries in . it . : :
. Uik ‘tlm hronic bronchitis are nntl damaged '|t‘h( stocky and overweight, has a chronic productive cough,
. » . . , « { Y&l . -~ .
wient ' |l hronic hronehitis responds to th NBREL h‘l and frequently has swollen ankles and legs and distended
P SIRAEALY ¥ } ¥ ¢ mcrease . . )
nent W , UKCC neck veins as . ; : hypertens and
g _ . by decreasing ventilation and ek veins as a result of pulmonary hypertension an
airway obstruction | ‘l il “{”“l'“"“l‘ and increas- right-sided heart failure (cor pu]monalc)
1 tiv1l 3 . YOTeIN e . ' ¢ e
L eandia atent - that s, a decreased  ventila . T Y . . ) .
g, < tiol Fable 12-4 provides an overview of the more common dis-

tinguishing  features between emphysema and chronic
bronchitis.
I'he clinical features of emphysema and chronic bronchitis

[\(‘H“«\"“" I

The chronn

\\i(‘\"l'(\l-‘*“" :

virlation and mereased cardiac output
» nerfusion ratio) leads to a decreased

ol \ voercased arterial carb 1oxide
artenat £ gl bl okl ‘ II “h “l").\ldt arc not always clear-cut because many patients have a
tevel, ane wd (norny —or chronic ven- . ined di . e e 3
leve s ‘:\ ol } ul ven combined discase process, COPD. This is especially the
it Dlood gas values (also called com- agp 2 i
slator d com case during the late stages of emphysema and chronic

aost). The respiratory drive s bronchitis.”
with chronie ventilatory failure.

vation-perfusion ratio and depressed

. The PCTNIS
bl contribute to a chronically reduced
TN / 4 — . .
T lovel snd ]‘01\’C\'ﬂ\cmi'1 et e ¥ It should be noted that the current definition for these respiratory disorders
) s Idition. the blue bloater tend { ¢ (i.c., chronic bronchitis and emphysema), even if occurring as a singular
causes OV add ) dloater tends to be discase, is often called COPD if there is airflow limitation.

[TABLE 124 Key Features Distinguishing Emphysema from Chronic Bronchitis*

Chronic Bronchitis
(Type B COPD: Blue Bloater)

Emphysema

(Type A COPD: Pink Puffer)

Inspection

302y Duiid Thin Stocky, overweight

barrei chest Common, classic sign Normal

Respiratory pattern Hyperventilation and marked dyspnea; Diminished respiratory drive

Hypoventilation common, with resultant hypoxia
and hypercapnia

often occurs at rest
Late stage: diminished respiratory drive
and hypoventilation

c boratory Tests
hest radiograph

Polycythemia
Nfectiong

Py
A Monary Function Study

€0 and DL vA

Pyl
Coronary hypertension
" Puimonale

Hyperinflation, narrow mediastinum, normal
or small vertical heart, low flat
diaphragm, presence of blebs or bullae

Uncommon
Occasionally

Decreased

Uncommon
Uncommon

PursedHlip breathing Common Uncommon
“ougn Uncommon Common:; classic sign
sputum Uncommon Common; classic sign
) Copious amounts, purulent
-¥anosis Uncommon (reddish skin) Common
renprecal edema Uncommon Cammon
Right-sided heart failure
NeCk vein distention Uncommon cammmon
y Right-sided heart failure
f 2% of accessory muscles  Common Uncommon
| Auscultation Decreased breath sounds, decreased heart  Wheezes, crackles, depending on severity of
Percuc sounds, prolonged expiration disease
cussion Hyper resonance Normal

Congested lung fields, densities, increased
bronchial vascular markings, enlarged
horizontal heart

Common

Common

Often normal

Common
Common
Right-sided heart failure

€ Clinjg,
0 al f ;
"ally the Mn_ea.t“fes of emphysema and chronic bronchitis are not

ek ibin)

always clear-cut because many patients have a combine

d disease process (COPD-—this Is “n"



Emphysema Moderate to
Severe Stages
Mederate o - SV CVP RAP
3 Ut - -
i v X :
~ L&
W :.- \ \ \
) — SVI cardiac index
N
Laloratory Tests and Procedures
Tew Emphysema Chronic BI’OHCth
Normai—miid o mcderate stage Polycythemia COMmMon Guring g
mematar? and ——— ctas late stageg b
ate Stage
RO P Early and iate
Cectrontes (3DNOrma R SR gt cai

Hemodynamic Indiceg' for Chronig
and Emphy

- HyDochioremia (€I} (when o
ventilatory failyre ig Dresers;
* Hypematremia ‘Na™
Streptococcus pheumonize
Haemophilys influenzaze
Moraxella Catarrhalis

Normal

SautuT examination
R yTe
e "ati0graph

-

Radiology Findings

Chronic Bronchitis
Lungs may be clear if
OCcasionally

* Translucent (dark) lung fields

* Depresseq or flattened diaphragms
Common

only large bronchi are affected.

) o
radiographic abnormaliti

bronchi are affected. Thj
Situation g uncommon,

Occur. This is revealed
appeara

. Ao
S often explains why the diagnosis is delayed

- 1r300v8
: . . air 8k ‘
if the more peripheral bronchi are invoived -
jucency or areas et ® =
On x-ray film as areas of trans )

Lot cgpadt ;
. : residual ca% -
NCe. In addition, because of the increased functional ol

on the
diaphragms May be depressed or flattened and are seen as such o
(Figure 12.8). _ e | ncreas"“mg ' 8
Because bronchial wall thickening is commeon in chronic bronc
hbrotic-appearing

is is commonly r€ }
lung markings are often seen. This is ¢
“dirty chest x.ray”



“Im from a patient with chronic bronchi-

e the tra dark) lung fields at the bases, depressed
cms. a «hd narrow heart.

.

, ; el

FIGURE 12.9 Chronic bronchitis. Bronchogram with localized view
of left hilum, Rounded collections of contrast lie adjacent to
bronohigl walls and are particularly well demonstrated below the
left main stem bronchus (arrow) in this film. They are caused by
contrast in dilated mucous gland

ducts. (From Hansel DM, Arm-
strong B Lynch DA, McAdams HP eds: Im

—

aging of the diseases of
the chest, ed 4, St Louis, 2005, Mosby.)
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Chapter 12 Chronic Obstructive Pulmonary Disease, Chronic Bronchitis, and Emphysema

Chronic Bronchitis

Finally, because right and left ventricular enlargement and failure are commonly
associated with chronic bronchitis, in the late stage an enlarged heart may be seen on
the chest radiograph.

Although rarely done today, small spikelike protrusions

(“train tracks” appearance of
airways)

from the larger bronchi could often be seen on the bronchograms of patients
with chronic bronchitis. It is believed that the spikes r

esult from pooling of the
radiopaque medium in the enlarged ducts of the mucous glands (Figure 12-9).
Since the advent of the computed tomography (CT) examination, bronchograms are
seldom done today on patients with chronic bronchitis. A “thin-section” CT exam is
even more helpful.
Emphysema
Common
» Translucent (dark) lung fields.
+ Depressed or flattened diaphragms. '
+ Long and narrow heart (pulled downward by'dlaphragms).
. Increased retrosternal air space (lateral radiograph).
Occasionally
« Cor pulmonale (signs of cardiomegaly).
+ Emphysematous bullae.
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