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GOLD classification of COPD
severity

Stage 1 - 4 : obstructive defect : FEV,/FVC < 70%0

—Stage 1 : FEV, = 80% P +/- symptoms
— Stage 2 : FEV, = 50% P +/- symptoms
— Stage 3 : FEV, = 30% P +/- symptoms
—Stage 4 : FEV, < 30% P or

FEV, < 50% P plus CRIS or RHF




COPD differs from simple CB

e Simple (smoker’s) CB: “chronic cough and sputum
production for > 3 mo/yr for > 2 yrs” without
airflow limitation

— /=

e COPD: smoker’s lung disease (CB, bronchiolitis,
emphysema) leading to airflow obstruction,
hence, reduced pulmonary functional reserve




Smoking cessation is the only intervention
shown to slow the rate of decline in lung
function in COPD
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Definition of AECOPD

- There Is no widely agreed and consistently used
definition

- Considerable heterogeneity In presentation
(mild to life threatening)

- Differentiate AE from temporary, more progressive

worsening of symptoms



Definition of AECOPD

ERS/ATS 2004 COPD guideline :

— An AE of COPD is an (acute) event in the natural course of
the disease characterised by a change in the patient’s
baseline symptoms (dyspnea, cough and/or sputum) beyond
day-to-day variability and sufficiently severe to warrant a
change in management

— Operational classification of severity :
» Level | : treated at home
» Level 11 : requires hospitalisation
» Level Il1 : leads to respiratory failure
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Importance / Impact of AECOPD

- Common and frequent event in many patients

(median frequency 2.7/y in moderately severe COPD)

- Frequency and severity of AE increase with increasing severity of COPD

, age and bronchial hypersecretion

- Recovery is prolonged and often incomplete in a significant proportion of
patients

- Important cause of the considerable morbidity and mortality associated with
COPD




The clinical course of COPD: consequences
of exacerbations

————

Reduced Increased mortality
health-related with exacerbation
quality of life hospitalizations

Exacerbations

Accelerated Increased health
decline resource
in FEV, utilization and
direct costs
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Impact of AECOPD on
COPD’s course

e As yet unaccomplished goals of COPD treatment

— Slow down decline in PF
— Prolong survival

e AESCOPD

— boost COPD'’s already accelerated decline in PF
— shorten life expectancy

e Reduction in frequency of AECOPD may have a
major impact on COPD’s natural course and is a
primary goal in the treatment of COPD
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Etiology of acute exacerbations of COPD

(mimics of AECOPD)

 Bronchial infection (viral, bacterial) in —
50-80 %"?

e Non-infectious (air pollution, ...)
e Unidentified (1/3)

e Pneumonia

e Pulmonary embolism

e Pneumothorax

e Rib fractures/chest trauma

e |Inappropriate use of sedatives,
narcotics, 3-blocking agents

e R- and/or L-heart failure or arrhythmias




Etiology of primary AECOPD
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Major Bacterial Pathogens in
AECOPD
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GENERAL TREATMENT OF AECOPD

Earlier recognition and treatment of AE improves recovery

1. BRONCHODILATORS (inhaled, via spacer or nebulised)

Increase dose and / or frequency
combination of a fast-acting 3,-agonist + anticholinergic

2. SYSTEMIC STEROIDS (PO or 1V — PO)

methylprednisolone 0.5 mg/kg/d
short (10-14 days) course (cave side effects)

3. SUPPORTIVE MEASURES

* Controlled oxygen therapy (to obtain an S,0, > 90%)
* NIPPV (if Acute Ventilatory Failure)
* No proven effect of physiotherapy, mucolytics (anti-oxidants), theophylline

4. ANTIBIOTICS : controversial




Antibiotics in AECOPD: PROBLEMS :

- In principle, antibiotic treatment is only indicated in bacterial
AECOPD

- Not all AEs are of bacterial origin, hence require antibiotic
treatment

- However, In clinical practice it is difficult/impossible to
differentiate a bacterial AE from a non-bacterial (viral or non-
Infectious) AE : there is no clinical/paraclinical diagnostic
marker of a bacterial AE

- Even if a bacterial pathogen is found, there is always the issue of
chronic (upper/lower) airway colonisation and/or innocent bystander



P K Jeffery



Impaired host defenses:
» Respiratory virus

» New strains of bacteria
# Environmental irritants

Smoking/irritants

Chronic bacterial
colonization

Damaged
respiratory
epithelium

Acute or chronic
inflammation

(bacterial + host-
mediated
inflammatory factors)

Progressive loss of
lung function and
deteriorating quality
of life

Chronic
inflammation

(bacterial + host-
mediated
inflammatory
factors)
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Interleukin-8 and TNFa AECOPD:

10-fold increased levels of inflammatory mediators,
especially in the presence of bacterial pathogens
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Sethi et al. Chest 2000; 118:1557-65
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Bacterial eradication reduces and
persistence favors airway inflammation
following AECOPD

Bacteria Bacteria
eradicated persisting
by day 10 at day 10
100
1071 = < Y
" =
0.1
| |
p<0.001 | |
I I I I
1 10 1 10
Day.

(nl)

=

O (unit

o

Vi

Bacteria Bacteria
eradicated persisting
by day 10 at day 10
10
1= = 03
0.1
| |
p<0.001 | |
0.01 - p<0.05
I I I
1 10 1 10
Day.

White et al. Thorax 2003; 58: 680-5



Rising airway bacterial load and species changes
are associated with greater airway inflammation
and accelerated decline in FEV1
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Antibiotic Treatment of AECOPD

A) WHEN ANTIBIOTICS ?

Criteria usually employed :
- Symptoms/severity of the AE :

- presence of 3/3 Anthonisen criteria (i.e. more severe AE,
encompassing 40% of all patients with AECOPD) increases the chance
that antibiotics are helpful

- presence of 2/3 Anthonisen criteria if sputum purulence is one of
them
l.e., purulence likely indicates the presence of bacteria

- Saint’'s meta-analysis confirms small but significant benefit from
antibiotics

- Presence of fever, increased CRP



Indication for Empiric Antibiotic Therapy in AECOPD

Severity of AECOPD
— judged by 3 Anthonisen criteria:

-Worsening of dyspnea
-Increased sputum volume
-Increased sputum purulence



Indication for Empiric Antibiotic Therapy in AECOPD

Severity of AECOPD
— judged by 3 Anthonisen criteria:

-Worsening of dyspnea
-Increased sputum volume
-Increased sputum purulence

3/3

— Type 1 or severe AE
2/3 — Type 2 or moderate AE
1/3 — Type 3 or mild AE



Indication for Empiric Antibiotic Therapy in AECOPD

Severity of AECOPD
— judged by 3 Anthonisen criteria:

-Worsening of dyspnea
-Increased sputum volume
-Increased sputum purulence

3/3 — Type 1 or severe AE
2/3 — Type 2 or moderate AE AB Indicated/useful In
1/3 — Type 3 or mild AE Type 1 or severe AE, and

Type 2 or moderate AE if
sputum is purulent



Antibiotics Are Beneficial in AECB:
a meta-analysis of placebo-controlled trials

()

-1.0 -0.5 0 0.5 1.0 1.5

Effect Size
Saint S et al. JAMA 1995; 273(12): 957-60



Antibiotics and AECB: when?

.




A)WHEN ANTIBIOTICS (cont)?

Other criteria to take into account ?

- Severity of the AE according to other criteria than Anthonisen’s:
symptoms/signs of respiratory failure + ABG/S,0O, (+ PFT ?)



Evidence 1n favor: Noulra

Prospective, randomized, double-blind, placebo-controlled study
93 mechanically ventilated COPD patients

10 days antimicrobial treatment improves outcome of AECOPD

Ofloxacin Placebo
400 mg/d
In-hospital mortality 4 % 22 %
Duration of MV 6.4 days 10.6 days
Duration of hospitalization  14.9 days 24.5 days

Less nosocomial pneumonia
(high failure rate NIPPV, no steroids, infrequent P. aeruginosa)



A)WHEN ANTIBIOTICS (cont)?

Other criteria to take into account ?

- Severity of the AE according to Anthonisen’s criteria and
symptoms/signs of respiratory failure (ABG/S,0O, )

- Severity of underlying COPD (GOLD class Il or 1V) and active smoking

In patients with mi/der COPD antibiotics do not accelerate recovery nor reduce

recurrence rate
Patients with severe functional impairment and higher frequency of AE derived

the greatest benefit of antibiotic treatment



Clinical response to antibiotic treatment
and baseline severity of COPD

GIUSLEN Antibiotic Pllegge)
[ (EEV; 33%) 90.2% 30.2%
Il (EEVERS4Y5) 84.8% 59.4%,
IINN(FEV:7255)

Allegra L et al. Pulm Pharmacol Ther 2001; 14: 149-55



IDAB Recommendation

(incl. sputum purulence)
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B)WHICH ANTIBIOTICS ?

e spectrum to include “infernal trio”, taking into account local susceptibility
patterns and policies

e “newer” drugs (amoxi-clav, cephalo 11, neomacrolides, neofluoroquinolones) -
less treatment failure and lower relapse rates, but higher costs and possible
resistance development issues



Prevalence of R-lactam resistance

among ‘infernal trio’

Total

59.4

100

31.7-35.5

* Obail & Sehti 2001



Associlation of Antibiotics
with Relapse Rates in AECOPD

Relapse Rate (%)
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p>0.001

Antibiotics

No Antibiotics

Adams SG et al. Chest 2000; 117(5): 1345-52



Assoclation of Antibiotics
with Relapse Rates in AECOPD
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Adams SG et al. Chest 2000; 117(5): 1345-52



Novel outcomes in evaluation of antibiotic
treatment for AECOPD

Martinez and Anzueto. Am J Med 2005; 118 (7A)




The ‘fall & rise’ of bacterial AECOPD
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Infection free interval in AECB

Infection Free Interval

A
a )

AECB DAYS AECB
Recurrence

Relate to decreased number of colonizing bacteria
Influence cost of treatment of AECB
Aid In contrasting antimicrobials in AECB



Empiric antibiotic therapy for
AECOPD




reatment outside the hospital possible

amoxicillin-clavulanic acid PO
875/125 mg TID or2000/125 mg BID

moxifloxacin PO 400 mg OD
If 3-lactam allergy or intolerance

cycling between amoxicillin-clavulanic acid and
moxifloxacin If frequent AECOPD (i.e., 2 3 In the previous

year)



2. In-hospital treatment necessary
Mild or moderate COPD: coLD stage 1 or 11 (i.e., FEV, > 50 %pP)

e oral treatment possible: same therapy as under 1.

e |V treatment necessary:
- amoxicillin-clavulanic acid 1g QID
- moxifloxacin 400 mg OD
If B-lactam allergy or intolerance

- sequential 1V=PO therapy ASAP within the same drug
class

e cycling between amoxicillin-clavulanic acid and moxifloxacin
If frequent AECOPD (i.e., 2 3 in the previous year)



3. In-hospital treatment necessary

Severe or very severe COPD: coLb stage 11 or 1V (i.e.,
FEV, < 50 %P)

No risk factors for Pseudomonas aeruginosa

e amoxicillin-clavulanic acid 1V 1g QID
e moxifloxacin PO 400 mg OD if intact Gl function

e moxifloxacin PO or 1V 400 mg OD if 3-lactam allergy or
Intolerance

e sequential IV=>PO therapy ASAP within the same drug
class

e cycling between amoxicillin-clavulanic acid and
moxifloxacin if frequent AECOPD (i.e., 2 3 in the previous
year)



4. In-hospital treatment necessary

Severe or very severe COPD: coLb stage 11 or 1V (i.e.,
FEV, < 50 %P)

With risk factors for Pseudomonas aeruqinosa

e recent hospitalization

e frequent administration of antibiotics (>4 courses in last
year)

e recent administration of antibiotics (last 3 months)

e very severe COPD (Stage 1V)

e isolation of P. aeruginosa during previous AECOPD

e colonization with P. aeruginosa during stable period

e presence of bronchiectasis




4. In-hospital treatment necessary

Severe or very severe COPD: coLb stage 11 or 1V (i.e.,
FEV, < 50 %P)

With risk factors for Pseudomonas aeruqginosa

e If oral therapy possible: ciprofloxacin PO 750 mg BID

e If IV treatment necessary:
- anti-Pseudomonas 3-lactam:
ceftazidime 2 g TID
cefepime 2 g TID

piperacillin-tazobactam 4 g QID
- ciprofloxacin 400 mg TID

e add IV aminoglycoside active against Pseudomonas
aeruginosaif - instability on the hospital ward

- requirement for ICU admission
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Prevention of AECOPD

- Smoking cessation
Only intervention with proven effect on mortality

- Regular maintenance treatment [GOLD guideline]
especially tiotropium, LABA, iGCS (in GOLD class 3 or 4), NAC®),
rehabilitation

- Vaccination (influenza, S. pneumoniae)

- Prevention of infection (viral, bacterial) (M : AB associated with
lower relapse rates (@

- Immunostimulating agents ®



Indications for hospital assessment or
admission

for acute exacerbations of COPD

* Marked increase in intensity of symptoms, such as sudden development
of resting dyspnea

e Onset of new physical signs (e.g., cyanosis, peripheral edema, newly
occurring arrhythmias)

 Failure of exacerbation to respond to initial medical management
e Severe background COPD and patients on LTOT

e History of frequent AE and hospitalizations (>3 in the past year)
e Chronic oral steroid use

e Significant comorbidities

e Older age

e Poor or deteriorating general condition with little activity

e Insufficient home support

e Diagnostic uncertainty




Indications for 1ICU admission of patients with
acute exacerbations of COPD

e Severe dyspnea that responds inadequately to initial
emergency therapy

e Persistent or worsening hypoxemia (P,0, < 50 mmHQg),
and/or severe/worsening hypercapnia (P,CO, > 70 mmHg),
and/or severe/worsening respiratory acidosis (pH < 7.30)
despite supplemental oxygen and NIPPV

e Presence of other end-organ dysfunction

e Confusion, lethargy, coma

e Hemodynamic instability
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