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28.01.2006

Signor DFG, 77 aa, coniugato, vive al proprio domicilio con la 
moglie in condizioni di parziale autosufficienza (BADL 55/100; 
IADL 4/5) e presenta moderato decadimento cognitivo (MMSE 
20/30).
Ex minatore, ex fumatore di 20 sigarette/die per 35 aa

Già noto al nostro reparto perché più volte ricoverato, è stato 
dimesso in data 12/12/2005 con diagnosi di



BPCO riacutizzata complicata da
Insufficienza respiratoria ipossiemica acuta su cronica (ossigeno terapia domiciliare) 
(trattata con ciclo di NIV per 56 ore) 
Silicosi polmonare
Sleep Apnea Syndrome
Scompenso cardiaco cronico destro 
IRA su cronica 
Anemia di grado lieve secondaria
Sindrome metabolica con 

Diabete mellito tipo 2 in fase di complicanze (neuropatia periferica sensitivo-motoria 
arti inferiori)

Obesità
Iperuricemia
Ipertensione arteriosa sistemica (grado 2 rischio aggiuntivo molto elevato)

Artrosi polistazionale
Pregresso Ca uroteliale papillare (T1) trattato con asportazione endoscopica (06/2004)
Pregresso episodio di scompenso cardiaco ((01/2005)
Recente sepsi da polmonite multilobare con insufficienza respiratoria globale 
Pregressa polmonite plurifocale (10/2004)
Esiti di trauma orbitario destro
Herpes Zoster recidivante anamnestico



Il 25-2-2006 alle ore 18,35 giunge in PS per dispnea ed ortopnea, 
tosse con espettorato purulento.
EOC toni validi e ritmici, pause mal valutabili per rumori respiratori 
PA 170/100 mm>Hg
EOR sibili e ronchi diffusi su tutto l’ambito respiratorio; utilizzo dei 
muscoli accessori respiatori, Atti Respratori 36 min.

Esami di laboratorio:

Emocromo: GR 4.360.000; HGB 11,6; MCV 26.7; PLT 330.000
GB 14.700; N 70,4%; L 22,1%; E 0.8%; B 0.8%

Creatinina 1.81; NA 141 mmo/l; K 4,4 mmo/l; Troponina I 0.04 ng/ml

EGA pH 7,30; pO2 54; PCO2 66



RX Torace: Addensamento parenchimale ilo perilare sinistro. 
Modesto versamento pleurico bilaterale. Opacità di 5,5 cm al 
1/3medio del pomone destro. Linfonodi ilari calcifici. Cuore con 
aumento del diametro trasverso. Aorta mal valutabile.

Alla luce delle condizioni cliniche e dei parametri biologici alle ore 
19 viene iniziata la NIV in modalità bilevel (EPAP 6; IPAP 15; Fi 
O2 0,35) e viene proseguita per circa 5 ore

Inizia terapia antibiotica: Rocefin 2 gr + SF 250 cc ev.
Perganit 50 mg (2 ml/h )
Solumedrol 80 mg ev
Aminomal 1 fl + sf 100 cc 
Eparina LMW 6000 ui sc



Alle 24 il paziente è tranquillo, tollera bene la ventilazione ed è 
tranquillo. 
Al controllo dell’EGA mostra pH 7,43; pO2 71; pCO2 55
Pertanto si sospende la NIV ed inizia O2 terapia con MV 35%

Alle ore 2 del 26.1.06 si trasferisce il paziente in Medicina con 
diagnosi di

Polmonite bilaterale in BPCO e Silicosi.
Insufficienza respiratoria globale secondaria.



Alla visita del mattino il paziente presenta broncospasmo
diffuso, esegue ancora ossigenoterapia con MV 35% l’EGA di 
controllo mostra: pH 7,45; pO2 65; pCO2 51.

La terapia in atto è
Rocefin 2 gr ev
Aminomal 1 fl + SF 100 cc x 2
Solumedrol 40 mg x 2
Aerosol (Breva 8 gtt) x 3 
Rokital 400 1 cp x 2
Zanedip 20 mg 1 cp 
Catapresan TTS2
Nifedicor gtt 10 gtt AB
Clexane 4000 u sc
Mepral 20 1 cp

O2 terapia con MV 35%



Alle ore 4 del 27.1.2006 il paziente si presenta marcatamente 
dispnoico, all’EO si reperta broncospasmo serrato  diffuso e 
crepitazioni alle basi; gli arti inferiori sono edematosi la PA 17790 
mmHg FC 98 bpm.

D) Scompenso cardiaco NYHA IV
BPCO riacutizzata

Si somministra:
Solumedrol 125 mg ev
Lasix 3 fl ev
Aerosol Atem 1 fl + Broncovaleas 7 gtt

Alle ore 4,45 il paziente è tranquillo ed assopito, PA 150/85 
mmHg; fc 90 bpm; sO2 91% con MV 35% 



Alle ore 9,30 del 27.1.2006 il paziente presenta ancora 
broncospasmo sO2 94% PA 185/70 mmHg FC 96 bpm.
Diuresi 4500

Continua la terapia in atto

Alle ore 21,30 aggravamento della dispnea PA 160/85 mmHg FC 
105 bpm sO2 96% con MV 35% EOR ronchi e rantoli su tutto 
l’ambito polmonare si somministra

Solumedrol 125 mg ev
Lasix 3 fl ev
Aerosol Breva 8 gtt



Il 28.1.2006 persiste broncospasmo viene quindi concordato il 
traferimento in Geriatria-UCSI con

OD) Polmonite plurifocale con insufficienza respiratoria globale 
acuta su cronica
Scompenso cardiaco congestizio dx

All’arrivo in Geriatria il paziente, vigile, orientato  presenta
broncospasmo moderato e ronchi diffusi su tutto l’ambito 
polmonare; viene segnalato incremento ponderale (85 93 Kg) ed 
incremento degli edemi agli arti inferiori concomitante a scarso
controllo dei valori pressori PA 14070 mmHg fc 100 bpm

Si richiede un controllo della Rx grafia del torace
ECG Tachicardia sinusale  FC 110 bpm P polmonare.
EGA (MV 35%) pH 7.49; pO2 65; pCO2 54



Si modifica la terapia come segue

Enapren 5 mg 1 cp
Zanedip 20 mg 1 cp
Catapresan TTS 2 1 cer
Mepral 20 mg 1 cp
Rokital 400 mg 1 + 1 cp
Clexane 4000 1 fl sc
Zariviz 1 gr x 2
Lasix 20 mg 2 fl x 2
Solumedrol 80 mg x 2
Aminomal 1 fl + sf 100 cc x 2
Aerosol (Atem 1 fl + Breva 7 gtt) x 40
O2 terapia MV 35%
Terapia insulinica



29.1.2006 
Notte tranquilla. Lieve dispnea. Al torace broncospasmo diffuso

H10 miglioramento clinico fc 91 bpm sO2 (MV 35%) 96% PA 
160/80 Ridotto il broncospasmo

H 16 benessere lieve broncostenosi

30.10.2006
Notte tranquilla. Eupnoico a riposo. sO2 (MV 35%) 94%

H 16 stazionarietà clinica EOR ronchi diffusi, sibili espiratori 
sO2 (MV 35%) 92%
Programmato trasferimento in riabilitazione respiratoria



31.1.2006 
Benessere. Concordato trasferimento in riabilitazione respiratoria

RX torace: Risoluzione completa dell’addensamento parenchimale descritto in 
sede ilo-peri-ilare sinistra con circoscritto affastellamento di strutture bronco-
vasali, in esiti, in tale livello. Riduzione, in grado relativamente marcato, 
dell’opacità, riferibile a versamento nella piccola scissura descritta al campo 
medio di destra. Riduzione anche del versamento pleurico basale omolaterale
risalente lungo la margino-costale inferiore. Persiste sfumato addensamento
parenchimale in parailare inferiore destra. Minimo ispessimento della pala 
superiore della grande scissura di destra. Invariati i restanti reperti rispetto 
all’indagine del 25.01.2006.

1.2.2006
Il paziente viene dimesso e trasferito in Riabilitazione con diagnosi di



Polmonite plurifocale 
Insufficienza respiratoria ipossiemica acuta su cronica (ossigeno terapia domiciliare; 

trattata con NIV per 2 ore) (pregresse riacutizzazioni trattate con NIV)
Scompeso cardiaco cronico destro; pregresso episodio di scompenso cardiaco ((01/2005)
BPCO; silicosi polmonare
Sleep Apnea Syndrome
Insufficienza renale cronica di grado lieve 
Anemia di grado lieve secondaria
Sindrome metabolica con 
Diabete mellito tipo 2 in fase di complicanze (neuropatia periferica sensitivo-motoria arti 

inferiori)
Obesità
Iperuricemia
Ipertensione arteriosa sistemica (grado 2 rischio aggiuntivo molto elevato)
Artrosi polistazionale
Lesioni eritematose arti inferiori
Pregresso Ca uroteliale papillare (T1) trattato con asportazione endoscopica (06/2004)

Pregressa sepsi da polmonite multilobare con insufficienza respiratoria globale (11/2005)
Pregressa polmonite plurifocale (10/2004)
Esiti di trauma orbitario destro
Herpes Zoster recidivante anamnestico



Esami di laboratorio: ps MED dim
Emocromo 

WBC (5-10) 14.7 8.9 7.9 103/mmc
RBC (4.2-5.4) 4.36 3.71 3.92 106/mmc
HCT (37.0-47.0) 36.5 32.0 34.0 %
HGB (12.0-16.0) 11.6 10.2 10.7 g / dl
MCV (82.0-97.0) 83.5 86.3 86.7 Fl
MCH (27.0-33.0) 26.7 27.4 27.4 Pg
PLT (130-450) 330 261 354 10�3/mmc

Formula leucocitaria
Neutrofili (40-70) 70.4 89.2 87.5 %
Linfociti (19-44) 22.1 10.4 11.0 %
Monociti (2-8) 5.9 0.3 1.5 %
Eosinofili (0-4) 0.8 0.0 0.0 %
Basofili (0-1) 0.8 0.1 0.0 %

VES (fino a 14) 79 21 Mm
PCR (0-0.5) 10.7 1.7 mg/dl
Urea (19-45) 65 133 mg/dl
Creatininemia (0.8-1.5) 1.81 1.62 1.7 mg/dl
Na (136-150) 141 139 142 mmol/l
K (3.5-5.0) 4.4 4.4 4.3 mmol/l
Glicemia (65-105) 270 283 268 mg/dl
Colesterolo (120-220) 170 237 mg/dl
LDH (240-480) 458 454 UI/l



Esami di laboratorio: MED dim
Proteine totali (6.3-8.2) 5.4 5.4 g/dl

albumina (55-68) 59.4 59.6 %
α1 (1.5-5) 5.2 4.1 %
α2 (6-12) 17.8 18.6 %
β (7-14) 11.9 13.3 %
γ (11-21) 5.7 4.3 %

AST (5-48) 7 11 UI/l
ALT (7-56) 8 10 UI/l
ALP (100-240) 258 208 UI/l
γ-GT (5-30) 15 18 UI/l
Bilirubina totale (0.2-1.3) 0.35 0.51 mg/dl
PT (70-120) 104.0 97.0 %
INR (0.9-1.25)0.95 1.02
PTT (26-36) 26.3 Sec

Esame urine
PS (1010-1030) 1009 1012
pH (5.0-7.0) 5.0 5.5
leucociti (assenti) 5-10 Rari
batteri (assenti) --- ---
emazie (assenti) --- ---

Colturale espettorato Neg 



TERAPIA FARMACOLOGICA IN ATTO ALLA DIMISSIONE

Nome commerciale posologia Orario

Levoxacin 500 1 c Ore 8 (consigliato per altri 15 giorni)
Enapren 5 mg 1 cp Ore 8
Lasix 500 ¼ c Ore 8
Cardioaspirin 1 c Ore 13
Zanedip 20 1 c Ore 20
Deltacortene 25 1 c Ore 8 per una settimana poi

½ c Ore 8 per 15 giorni
Theodur 300 1 c Ore 18
Zyloric 300 1 c Ore 12
Mepral 20 1 c Ore 20
Catapresan TTS 2 1 cerotto Da sostituire il 2/02/2006
Humulin R 16 UI x 3 Prima dei pasti
Humulin I 16 UI Ore 22
Aerosol

Atem 1 fiala x 4 Ore 8 – 12 – 16 – 20 
Broncovaleas 5 gocce x 4 Ore 8 – 12 – 16 – 20 

Ossigenoterapia 2 l/min Continuativa 



11/08/2003 

Diagnosi di dimissione:

· Polmonite a focolai multipli complicata da insufficienza respiratoria 
ipossiemica ipercapnica (effettuato ciclo di ventilazione non invasiva)

· Sleep apnea syndrome
· BPCO (frequenti riacutizzazioni); pneumoconiosi 
· Diabete mellito non insulino dipendente
· Obesità
· Dislipidemia 
· Anemia microcitica ipocromica a genesi multifattoriale 
· IRC lieve; ureterocele bilaterale
· Gastrite e duodenite anamnestiche
· Esiti  trauma sopraorbitario dx da infortunio sul lavoro



11/10/2003

Diagnosi di dimissione:

· Insufficienza respiratoria acuta ipossiemica ipercapnica in paziente con 
BPCO     riacutizzata, pneumoconiosi e sleep apnea syndrome
· Insufficienza respiratoria cronica
· Recente polmonite a focolai multipli (08/10)
· Diabete mellito non insulino dipendente scompensato
· Obesità; Dislipidemia
· Gastropatia diffusa ed erosiva 
· Anemia microcitica ipocromica sideropenica secondaria
· IRC lieve; ureterocele bilaterale
· Esiti  trauma sopraorbitario dx da infortunio sul lavoro



22/03/2005 

Diagnosi di dimissione:

· Insufficienza respiratoria globale acuta su cronica (ossigeno terapia
domiciliare) (trattata con ciclo di NIV per 22 ore) secondaria a

· BPCO riacutizzata; silicosi polmonare
· Sleep Apnea Syndrome
· Pregressa polmonite plurifocale (10/2004)
· Pregresso tabagismo
· Ipertensione arteriosa sistemica (grado 2 rischio aggiuntivo molto elevato)
· Recente episodio di scompenso cardiaco ((01/2005)
· Ca uroteliale papillare (T1) trattato con asportazione endoscopica (06/2004)
· Diabete mellito tipo 2 
· Anemia sideropenica di grado moderato (pregresse emotrasfusioni)
· Obesità
· Artrosi polistazionale

· Esiti di trauma orbitario destro
· Herpes Zoster recidivante anamneestico



6/11/2005

Diagnosi di dimissione:

Sepsi da polmonite multilobare con  
· Insufficienza respiratoria globale acuta su cronica (ossigeno terapia domiciliare) (trattata 

con ciclo di NIV per 23 ore) 
· BPCO; silicosi polmonare
· Sleep Apnea Syndrome
· Scompenso cardiaco cronico destro 
· Sindrome metabolica con 

Diabete mellito tipo 2 in fase di complicanze (neuropatia periferica 
sensitivo-motoria arti inferiori)

Obesità
Iperuricemia
Ipertensione arteriosa sistemica (grado 2 rischio aggiuntivo molto elevato)

· Insufficienza renale cronica di grado moderato
· Anemia di grado lieve secondaria
· Ca uroteliale papillare (T1) trattato con asportazione endoscopica (06/2004)
· Artrosi polistazionale
Pregresso episodio di scompenso cardiaco ((01/2005)
Pregressa polmonite plurifocale (10/2004)
Esiti di trauma orbitario destro
Herpes Zoster recidivante anamneestico



12/12/2005

Diagnosi di dimissione:

· BPCO riacutizzata complicata da
· Insufficienza respiratoria ipossiemica acuta su cronica (ossigeno terapia domiciliare) 
(trattata con ciclo di NIV per 56 ore) 
· Silicosi polmonare
· Sleep Apnea Syndrome
· Scompenso cardiaco cronico destro 
· IRA su cronica 
· Anemia di grado lieve secondaria
· Sindrome metabolica con 

Diabete mellito tipo 2 in fase di complicanze (neuropatia periferica sensitivo-motoria aa inf)
Obesità
Iperuricemia
Ipertensione arteriosa sistemica (grado 2 rischio aggiuntivo molto elevato)

· Artrosi polistazionale
Pregresso Ca uroteliale papillare (T1) trattato con asportazione endoscopica (06/2004)
Pregresso episodio di scompenso cardiaco ((01/2005)
Recente sepsi da polmonite multilobare con insufficienza respiratoria globale 
Pregressa polmonite plurifocale (10/2004)
Esiti di trauma orbitario destro
Herpes Zoster recidivante anamnestico



01.02.2006

Polmonite plurifocale 
Insufficienza respiratoria ipossiemica acuta su cronica (ossigeno terapia domiciliare trattata con NIV per 
2 ore) (pregresse riacutizzazioni trattate con NIV)
Scompeso cardiaco cronico destro; pregresso episodio di scompenso cardiaco ((01/2005)
BPCO; silicosi polmonare
Sleep Apnea Syndrome
Insufficienza renale cronica di grado lieve 
Anemia di grado lieve secondaria
Sindrome metabolica con 
Diabete mellito tipo 2 in fase di complicanze (neuropatia periferica sensitivo-motoria arti 

inferiori)
Obesità
Iperuricemia
Ipertensione arteriosa sistemica (grado 2 rischio aggiuntivo molto elevato)
Artrosi polistazionale
Lesioni eritematose arti inferiori
Pregresso Ca uroteliale papillare (T1) trattato con asportazione endoscopica (06/2004)
Pregressa sepsi da polmonite multilobare con insufficienza respiratoria globale (11/2005)
Pregressa polmonite plurifocale (10/2004)
Esiti di trauma orbitario destro
Herpes Zoster recidivante anamnestico



15/03/2006 

Diagnosi di dimissione:

Insufficienza respiratoria ipossiemica acuta su cronica in LTOT (trattata con NIV per 2 ore) (pregresse 
riacutizzazioni trattate con NIV)
BPCO riacutizzata; silicosi polmonare; Sleep Apnea Syndrome
Scompenso cardiaco cronico destro; pregresso episodio di scompenso cardiaco ((01/2005)
Insufficienza renale cronica di grado lieve 
Anemia di grado lieve secondaria
Aterosclerosi carotidea (stenosi ACI bilaterale 50%)
Sindrome metabolica con 

Diabete mellito tipo 2 in fase di complicanze (neuropatia periferica   sensitivo-motoria arti inferiori)
Obesità
Iperuricemia
Ipertensione arteriosa sistemica (grado 2 rischio aggiuntivo molto elevato)

Artrosi polistazionale ed osteoporosi con crollo vertebrale D6 (indicazione a CAMP C35 dal 9/03/2006)
Pregresso Ca uroteliale papillare (T1) trattato con asportazione endoscopica (06/2004)
Lesioni cutanee arti inferiori ( es istologico: malattia microembolica)

Pregressa sepsi da polmonite plurifocale con insufficienza respiratoria globale (2/2006)
Pregressa sepsi da polmonite multilobare con insufficienza respiratoria globale (11/2005)
Pregressa polmonite plurifocale (10/2004)
Esiti di trauma orbitario destro
Herpes Zoster recidivante anamnestico



02.05.2006

Diagnosi di dimissione:

Insufficienza respiratoria ipossiemica acuta su cronica in LTOT (trattata con NIV per 2 ore) (pregresse 
riacutizzazioni trattate con NIV)
BPCO riacutizzata; silicosi polmonare; Sleep Apnea Syndrome
Scompenso cardiaco cronico destro; pregresso episodio di scompenso cardiaco (01/2005)
Insufficienza renale cronica di grado lieve 
Anemia di grado lieve secondaria
Aterosclerosi carotidea (stenosi ACI bilaterale 50%)
Sindrome metabolica con 

Diabete mellito tipo 2 in fase di complicanze (neuropatia periferica   sensitivo-motoria arti inferiori)
Obesità
Iperuricemia
Ipertensione arteriosa sistemica (grado 2 rischio aggiuntivo molto elevato)

Artrosi polistazionale ed osteoporosi con crollo vertebrale D6 (indicazione a CAMP C35 dal 9/03/2006)
Pregresso Ca uroteliale papillare (T1) trattato con asportazione endoscopica (06/2004)
Lesioni cutanee arti inferiori ( es istologico: malattia microembolica)

Pregressa sepsi da polmonite plurifocale con insufficienza respiratoria globale (2/2006)
Pregressa sepsi da polmonite multilobare con insufficienza respiratoria globale (11/2005)
Pregressa polmonite plurifocale (10/2004)
Esiti di trauma orbitario destro
Herpes Zoster recidivante anamnestico



•chronic bronchitis defined as excessive cough and sputum
production on most days for at least 3 months per year during at least
2 consecutive years 
•acute worsening of chronic symptoms in patients with chronic 
obstructive pulmonary disease (COPD) 

•acute exacerbation of chronic bronchitis = period of unstable lung 
function with worsenign airflow and other symptoms in patients with 
chronic bronchitis 
•chronic bronchitis = irreversible reduction in maximal airflow 
velocity and productive cough on most days of month for 3 months
over 2 consecutive years 

•chronic bronchitis and COPD often used interchangeably 



•estimated 4% to 10% prevalence of COPD worldwide
•systematic review of 32 sources of prevalence data found in 
MEDLINE search
•estimates of overall prevalence ranged from 0.2% (based on
expert opinion) to 18% but most were between 4% and 10% 
•one Italian study of adults found that COPD prevalence ranged 
from 11% to 57% depending on age and definition 
•Reference - Chest 2003 May;123(5):1684

•COPD is a leading cause of death in United States; age-
standardized death rate in US from COPD was 21.4 per 100,000 in 
1970 (sixth most common cause) and 43.4 per 100,000 in 2002 
(fourth most common cause) (JAMA 2005 Sep 14;294(10):1255)



•7.8% to 19.7% prevalence in five Latin American cities
•PLATINO study measured prevalence of COPD in 5,315 adults
> 40 years old in Sao Paulo (Brazil), Santiago (Chile), Mexico 
City (Mexico), Montevideo (Uruguay) and Caracas (Venezuela) 
•COPD defined as postbronchodilator forced expiratory volume 
in first second/forced vital capacity (FEV-1/FVC) < 0.7
•prevalence ranged from 7.8% in Mexico City to 19.7% in
Montevideo 
•Reference - Lancet 2005 Nov 26;366(9500):1875



•COPD is nineteenth most common diagnosis made during
family physician visits

•analysis of patient visits to family physicians in United States
1995-1998 in National Ambulatory Medical Care Survey 
•COPD diagnosis coded in 1.5% of visits 
•Reference - Ann Fam Med 2004 Sep-Oct;2(5):411



•men with chronic bronchitis have average 2.1 exacerbations per
year

•81 patients with chronic bronchitis at Buffalo Veterans Affairs Medical
Center (79 males, 2 females) were followed monthly or whenever symptoms 
suggested exacerbation over 56 months 
•exacerbation was defined as minor worsening of 2 or more symptoms or 
major worsening of 1 or more symptoms (dyspnea, cough, sputum production,
sputum viscosity, sputum purulence) and absence of pneumonia, upper
respiratory infection and congestive heart failure 
•374 exacerbations occurred (19% of visits), mean number of exacerbations
per patient was 4.6 (2.1/year), range of 0-22 exacerbations/patient 
•Reference - NEJM 2002 Aug 15;347(7):465
•definition of exacerbation differed from other studies (DynaMed 
commentary) 



•may be viral, bacterial, irritant or idiopathic 
•infectious causes

Causes :



•infectious causes

•potentially pathogenic microorganisms identified in 29% of
patients with stable COPD and 54% of patients with COPD
exacerbation in pooled analysis of 337 subjects from 6 studies;
predominant organisms were Haemophilus influenzae and
Pseudomonas aeruginosa, P. aeruginosa was statistically 
significant (odds ratio 11.12) after adjustment for microbial load
(Arch Intern Med 2005 Apr 25;165(8):891) 

•isolation of new strain of bacterial pathogen associated with 
exacerbation 



•81 patients with chronic bronchitis at Buffalo Veterans 
Affairs Medical Center (79 males, 2 females) were followed 
monthly or whenever symptoms suggested exacerbation over 
56 months 

•exacerbation was defined as minor worsening of 2 or more
symptoms or major worsening of 1 or more symptoms
(dyspnea, cough, sputum production, sputum viscosity,
sputum purulence) and absence of pneumonia, upper
respiratory infection and congestive heart failure



•sputum collected at each visit and bacterial strains 
categorized as old or new based on molecular typing

•374 exacerbations occurred (19% of 1,975 visits); 1,655
visits (including 302 exacerbations) were analyzed 

•frequency of exacerbation with pathogen vs. no pathogen 
during visit 



•for isolation of any bacterial pathogen - 23.6% vs. 18% 
(p < 0.001, relative risk 1.44)
•for isolation of new strain of pathogen - 33% vs. 15.4% 
(p < 0.001, relative risk 2.15)
•Haemophilus influenzae - 20.5% vs. 19.7% (p = 0.18) 
•new strain of H. influenzae - 26.2% vs. 17.1% (p < 
0.001, relative risk 1.69)
•Moraxella catarrhalis - 34.6% vs. 18.7% (p < 0.001, 
relative risk 1.99) 
•new strain of M. catarrhalis - 48.8% vs. 16.6% (p < 
0.001, relative risk 2.96)
•Streptococcus pneumoniae - 25% vs. 19.7% (p = 0.02, 
relative risk 1.4) 
•new strain of S. pneumoniae - 32% vs. 18% (p < 0.001, 
relative risk 1.77)



•human metapneumovirus isolated in 3 of 130 (2.3%) patients 
with acute exacerbations of COPD and none of 99 controls
(Respiratory Research 2005 Dec 21;6(1):150)



•reasonable evidence to suggest that bacteria may cause some
exacerbations, but an alternate explanation for findings could 
be patients with multiple exacerbations are more likely to 
receive multiple antibiotic courses, which may result in
selection of new strains of bacteria (DynaMed commentary)



•25% of patients hospitalized with unexplained exacerbation of 
COPD may have pulmonary embolism

•prospective study of 211 consecutive patients hospitalized for unexplained 
exacerbation of COPD and referred to Lung Department of a university 
hospital, all patients tested with CT angiography and lower extremity
ultrasound 
•8 patients with inconclusive results and 6 patients with iodine intolerance 
were excluded 
•43 patients (22%) had positive CT angiography and an additional 6 patients
(3%) had positive ultrasound 
•148 patients (75%) did not have PE with 3 months of follow-up
•Reference - Ann Intern Med 2006 Mar 21;144(6):390



Complications :

•acute respiratory failure with need for mechanical 
ventilation 
•altered mental capacity 



Chief Concern (CC) :

•productive cough, dyspnea, wheezing, fatigue 



History of Present Illness (HPI) :

•ask about 

•duration of wheezing, dyspnea, cough 
•fever and chills 
•sputum quantity, consistency and color, and changes from 
baseline 
•smoking (pack-years), current or past 
•chest trauma
•medication adherence, including technique for using inhaled 
medications



•consider symptoms related to 

•infection - fever 
•pneumothorax - sudden onset of acute worsening of dyspnea 
•pulmonary embolism - palpitations, chest pain, history of leg 
swelling or pain, history of thromboembolism, thromboembolic 
risk factors 
•acute myocardial infarction - chest pain, nausea, diaphoresis,
arm or shoulder pain 
•anxiety



•symptoms worse in cold air; tests in lung function laboratory on 18
patients with COPD showed that severe cold reduced maximum 
workload and shortened time for which patients could continue
vigorous exercise (Chest 1998 Jun;113(6):1560; BMJ 1998 Aug
8;317(7155):422) 



•beta blockers may contribute to COPD exacerbations 

•cardioselective beta blockers do not produce clinically 
significant adverse respiratory effects in patients with COPD;
systematic review of 20 randomized trials last updated 2005 Jul 4 
(Cochrane Library 2005 Issue 4:CD003566), commentary can be 
found in ACP Journal Club 2002 Nov-Dec;137(3):104,
commentary can be found in Respir Med 2003 Oct;97(10):1094

•beta blocker eyedrops have been implicated 
•conjunctival absorption bypasses liver 
•timolol and other beta blockers can worsen bronchospasm,
but betaxolol has little effect on airways



Past Medical History (PMH) :

•ask about 

•frequency of exacerbations 
•home oxygen use 
•steroid dependency 
•history of intubations 
•nebulizer use 
•past pulmonary function tests

•ask about co-morbid conditions including diabetes, heart failure,
liver disease, renal disease 



Social History (SH) :

•ask about 

•tobacco use 
•marijuana use 
•alcohol use



General Physical :

•cachexia, pallor 
•tachypnea, increased work of breathing 
•diaphoresis (sweating)
•fever 
•tachycardia 



HEENT :

•pursed-lip breathing 
•mucous membrane cyanosis 
•perioral cyanosis 



Neck :

•jugular venous distention suggests heart failure 

Chest :

•barrel chest 
•retractions (supraclavicular and/or intercostal)
•sternocleidomastoid muscle contractions 



Cardiac :

•right ventricular heave 
•distant heart sounds 
•S3 gallop suggests heart failure (cor pulmonale) 

Lungs :

•hyperinflation 
•decreased breath sounds 
•rhonchi 
•prolonged expiratory wheezes 
•crackles (coarse rales) 



Extremities :

•cyanosis 
•clubbing 
•plethora 
•edema suggests heart failure (cor pulmonale) 

Neuro :

•decreased mental status
•somnolence 
•confusion 



•criteria for mild, moderate and severe acute exacerbations of
chronic bronchitis 

•severe exacerbation - all 3 of findings
•moderate exacerbation - 2 of 3 findings 
•mild exacerbation - 1 of these findings plus any of symptoms

findings
increase in dyspnea 
increase in sputum volume 
increase in sputum purulence

symptoms
upper respiratory infection within 5 days 
fever without apparent cause 
increased wheezing 
increased cough 
20% increase in heart rate over baseline 
20% increase in respiratory rate over baselin

Reference - American College of Physicians evidence-based guidelines (Ann Intern Med 2001 Apr 3;134(7):600)



Rule out :

•cardiac disease – acute coronary syndrome, angina 
•other pulmonary disease 

•Pulmonary embolism, pneumothorax, Pneumonia, Cystic 
fibrosis, Asthma exacerbation, severe Bronchiectasis
•25% of patients hospitalized with unexplained exacerbation
of COPD may have pulmonary embolism (PE)
•abdominal disease limiting expansion of diaphragm 
•Hyperventilation 
•anemia
•consider Central sleep apnea in patients with carbon dioxide 
retention and normal lung function 



•25% of patients hospitalized with unexplained exacerbation
of COPD may have pulmonary embolism (PE)

•prospective study of 211 consecutive patients hospitalized for 
unexplained exacerbation of COPD and referred to Lung Department of a 
university hospital, all patients tested with CT angiography and lower 
extremity ultrasound 
•8 patients with inconclusive results and 6 patients with iodine intolerance 
were excluded 
•43 patients (22%) had positive CT angiography and an additional 6
patients (3%) had positive ultrasound 
•148 patients (75%) did not have PE with 3 months of follow-up
•neither individual clinical symptoms nor levels of hypoxemia or
hypercarbia on arterial blood gas were associated with PE
•Geneva score predicted risk of PE in retrospective analysis Click for 
Details  
•Reference - Ann Intern Med 2006 Mar 21;144(6):390



Testing to consider

•depending on clinical situation, useful tests may include 

•chest x-ray 
•complete blood count (CBC) with differential 

•evaluate for anemia and infection (although white blood cell count may 
be elevated with stress) 
•high eosinophils may suggest allergic etiology

•arterial blood gas (ABG)
•electrocardiogram (EKG)

•pulmonary function tests may be useful in rare cases where source of
respiratory distress not clearly apparent

•American College of Physicians evidence-based guidelines 
•chest x-ray may be useful in inpatient settings as it has been shown to change
management in 23% of admitted patients, but no evidence for or against chest
x-ray in outpatients 
•spirometry not useful for diagnosis of exacerbation or assessment of severity



Blood tests :

•ABG findings - increased PCO2, decreased PO2, low pH in acute
phase 

•CBC findings 
•polycythemia common with underlying COPD
•increased WBC with left shift common, not necessarily related to infection
•procalcitonin levels safely reduce antibiotic use in lower respiratory tract 
infection (level 1 [likely reliable] evidence)



•procalcitonin levels safely reduce antibiotic use in lower 
respiratory tract infection (level 1 [likely reliable] evidence)

•243 immunocompetent patients presenting to emergency department with 
cough and/or dyspnea and diagnosed with suspected lower respiratory tract 
infection were cluster-randomized (randomization based on week of entry)
to procalcitonin guidance vs. usual care

•antibiotics were prescribed at physician discretion in both groups 
•procalcitonin group informed of procalcitonin level with following 
recommendations 

•procalcitonin 0.1 mcg/L or less indicated absence of bacterial 
infection, antibiotics strongly discouraged 
•procalcitonin 0.1-0.25 mcg/L indicated bacterial infection 
unlikely, antibiotics discouraged 

•procalcitonin 0.25-0.5 mcg/L indicated possible bacterial infection,
antibiotics recommended 

•procalcitonin 0.5 mcg/L or more indicated bacterial infection,
antibiotics strongly recommended



•procalcitonin levels safely reduce antibiotic use in lower 
respiratory tract infection (level 1 [likely reliable] evidence)

•final diagnoses were pneumonia in 87 (36%), acute exacerbation of COPD 
in 60 (25%), acute bronchitis in 59 (24%), asthma in 13 (5%), and other 
conditions in 24 (10%) 
•141 of 175 tested patients (81%) had serological evidence of viral 
infection, while bacterial cultures were positive in sputum samples in 51 
(21%) and blood in 16 (7%)
•procalcitonin use reduced antibiotic use by 50% relative reduction (44%
procalcitonin vs. 83% control group had antibiotics), significant reduction 
seen in all diagnostic subgroups 
•no differences in clinical or laboratory outcomes, favorable in 235 (97%) 
•4 deaths in each group, no death in procalcitonin group was related to 
delayed or withheld antibiotics 
•Reference - Lancet 2004 Feb 21;363(9409):600, commentary that 
procalcitonin levels may be elevated in heart failure can be found in Lancet
2004 May 8;363(9420):1555 



Imaging studies :

•chest x-ray may be normal or may show
•peribronchial thickening 
•prominent vessels (large pulmonary artery if pulmonary 
hypertension)
•cardiomegaly 
•hyperinflation, bullae, diaphragmatic flattening

•ventilation-perfusion scanning shows marked V/Q mismatch due to 
decreased ventilation and normal blood flow 
•American College of Radiology (ACR) Appropriateness Criteria for
acute respiratory illness can be found at National Guideline 
Clearinghouse 2006 May 1:8610



EKG
•EKG may show

•right axis deviation 
•right bundle branch block
•vertical P wave axis (inverted P wave in aVL)



Other diagnostic testing :

•pulmonary function testing 
•sputum eosinophil count may be predictive of potential to benefit
from corticosteroids but further study needed, based on randomized 
crossover trial of prednisolone for 2 weeks in 67 COPD patients
(Lancet 2000 Oct 28;356(9240):1480), commentary can be found in
Lancet 2001 Mar 3;357(9257):723 
•American Association for Respiratory Care guidelines for exercise 
testing for evaluation of hypoxemia or desaturation can be found in
Respir Care 2001 May;46(5);514 or at National Guideline 
Clearinghouse 2001 Oct 26:2844



pulmonary function testing

•expected findings in COPD exacerbation 
•decreased forced expiratory volume in 1 second (FEV-1)
•normal or decreased forced vital capacity (FVC)
•normal diffusion of carbon monoxide (DLCO) (decreased in
emphysema)
•normal lung volumes (increased in emphysema)

•maximal voluntary ventilation (MVV) is an indicator of effort, normal is
40x FEV1
•increased airway resistance improves with bronchodilators 
•forced oscillation technique may be alternative to spirometry (forced 
expiration) for evaluating effect of bronchodilation without requiring 
patient cooperation (Pulm Pharmacol Ther 2001;14(5):341, Monaldi Arch 
Chest Dis 2001 Dec;56(6):555, Chest 1995 Jul;108(1);41)
•review of interpreting spirometry can be found in Am Fam Physician
2004 Mar 1;69(5):1107
•American Association for Respiratory Care 1996 guidelines for 
spirometry can be found in Respir Care 1996 Jul;41(7):629 



Prognosis :

•2.5% in-hospital mortality

•cross-sectional study of 71,130 patients > 40 years old with
hospital discharge diagnosis of acute exacerbation of COPD in
United States in 1996, previous studies suggested in-hospital
mortality rates from 4% to 30%
•risk factors for in-hospital mortality included older age, male 
sex, higher income, nonroutine admission sources, and more
comorbid conditions 
•Reference - Arch Intern Med 2003 May 26;163(10):1180,
commentary can be found in Arch Intern Med 2004 Jan
26;164(2):222 
•in-hospital mortality may be underestimated by using discharge 
diagnoses, since death certificates may have been less likely to be 
coded with "acute exacerbation" (DynaMed commentary) 



Prognosis

•in COPD patients with acute respiratory failure who may require
invasive mechanical ventilation 

•high APACHE II score and low albumin level predicted 24-hour 
mortality in cohort of 82 patients admitted to medical intensive 
care unit, 84% of whom required invasive ventilation (BMC
Pulmonary Medicine 2004 Nov 27;4:12) 
•high APACHE II score and low albumin level predicted failure
of non-invasive positive pressure ventilation in cohort of 59 
consecutive patients (Respir Med 2000 Oct;94(10):997 in JAMA 
2001 Jan 3;285(1):20)
•severity of acute respiratory failure and level of acidosis and
hypercapnia during initial trial of non-invasive mechanical 
ventilation may be useful in determining if invasive mechanical 
ventilation is necessary (Thorax 1995 Jul;50(7):755)



•anxiety or depression associated with increased risk of recurrence at 
1 month; study of 43 patients > 18 years old with acute exacerbation
of asthma or COPD presenting to emergency department, 17 (40%)
patients with anxiety and/or depression based on questionnaire were
more likely to be admitted to hospital or have relapse within 1 month
(Chest 2002 Nov;122(5):1633) 



Treatment overview :

•smoking cessation
•ensure adequate education regarding medications and inhaler 
techniques, pretreatment prior to activity 
•emergent care may include

•oxygen 1-2 L/minute or venti-mask 
•bronchodilators - albuterol, ipratropium, theophylline 
•corticosteroids, e.g. methylprednisolone 40-60 mg 
•non-invasive positive pressure ventilation via face or nasal mask 
reduces mortality and need for intubation for invasive mechanical 
ventilation



Treatment overview :

•American College of Physicians evidence-based guidelines 

•antibiotics recommended ONLY for severe exacerbations of 
COPD 

•start with narrow-spectrum agent - amoxicillin, doxycycline,
trimethorprim/sulfamethoxazole 
•limit broad-spectrum agents to patients likely to have 
resistant organism - nosocomial infection, recent antibiotic 
use

•limit use of systemic corticosteroids to 2 weeks 
•longer courses not more effective 
•watch for hyperglycemia, especially in patients with diabetes



Treatment overview :

•American College of Physicians evidence-based guidelines 

•bronchodilators 
•inhaled beta-agonists and ipratropium equally effective 
•use ipratropium first since better tolerated 
•use combination after maximizing dose of initial 
bronchodilator

•oxygen if needed to maintain oxygen saturation at least 90%
•strongly encourage smoking cessation 
•avoid environmental triggers 
•influenza and pneumococcal vaccination



Treatment overview :

•fondaparinux (Arixtra) may prevent symptomatic (NNT 65) and
asymptomatic (NNT 20) venous thromboembolism in bedridden
hospital patients with acute medical illness (level 2 [mid-level]
evidence)



•noninvasive ventilation for acute respiratory failure 

•noninvasive positive pressure ventilation (NPPV) recommended for 
respiratory failure associated with COPD exacerbation (grade A
recommendation [consistent high-quality evidence]); systematic review of 
14 randomized trials of adults admitted for respiratory failure due to COPD
exacerbation and PaCO2 > 6 kPa (45 mmHg); NPPV reduces mortality,
endotracheal intubation, treatment failure, treatment-related complications and
length of hospital stay; NPPV should be started before severe respiratory 
acidosis; systematic review last updated 2004 Mar 31 (Cochrane Library 2004
Issue 3:CD004104), BMJ 2003 Jan 25;326(7382):185.



•noninvasive ventilation for acute respiratory failure 

•noninvasive ventilation reduces mortality in acute respiratory 
failure due to COPD exacerbation; systematic review of 15
randomized trials comparing noninvasive ventilation vs. standard
medical therapy in 793 patients with acute respiratory failure;
noninvasive ventilation reduced mortality (NNT 13), need for 
mechanical ventilation (NNT 6) and hospital stay duration (by 
mean 2.74 days); results apparent in studies of acute respiratory 
failure due to COPD exacerbations (NNT 8 for mortality), results
in other patient populations were generally not significant (Crit
Care Med 2002 Mar;30(3):555 in ACP Journal Club 2002 Sep-
Oct;137(2):50)



•noninvasive ventilation for acute respiratory failure 

•noninvasive positive pressure ventilation via face or nasal mask 
associated with decreases in mortality and need for intubation in
selected patients with acute respiratory failure during COPD
exacerbation; meta-analysis of 7 small randomized trials,
inclusion and exclusion criteria varied (Crit Care Med 1997
Oct;25(10):1685 in J Watch 1997 Nov 15;17(22):176)



•noninvasive ventilation for acute respiratory failure 

•early use of non-invasive ventilation for mildly and moderately 
acidotic patients with COPD may prevent need for intubation and 
in-hospital mortality; 236 patients at 14 UK hospitals with acute
exacerbations of COPD and mild to moderate acidosis 
randomized to non-invasive ventilation vs. standard therapy; 15% 
vs. 27% needed intubation as defined by failure criteria (p = 0.02, 
NNT 9), 10% vs. 20% in-hospital mortality (p = 0.05, NNT 10),
duration of breathlessness reduced by non-invasive ventilation (p 
= 0.025) (Lancet 2000 Jun 3;355(9219):1931) 

•highly cost-effective (BMJ 2003 May 3;326(7396):956),
commentary can be found in ACP Journal Club 2004 Jan-
Feb;140(1):23



noninvasive ventilation for acute respiratory failure

•noninvasive positive-pressure ventilation (NPPV) beneficial in 
severe but not milder COPD exacerbations; systematic review of 
15 randomized trials of NPPV vs. standard therapy for acute
exacerbation of COPD; addition of NPPV reduced rate of
endotracheal intubation (based on 13 trials with 654 patients),
length of hospital stay (by mean 4.6 days, based on 9 trials with
340 patients), and in-hospital mortality (based on 11 trials with
629 patients); subgroup analysis found beneficial effects only in
patients with severe exacerbations (Ann Intern Med 2003 Jun
3;138(11):861) 



•home care is practical for COPD exacerbations 

•"hospital at home" care safe and preferred alternative to inpatient
care for 1 of 4 patients with AECB; systematic review of 7
randomized trials with 754 patients last updated 2003 Feb 25 
(Cochrane Library 2003 Issue 4:CD003573), also published in 
BMJ 2004 Aug 7;329(7461):315.



•hospital at home services are not clearly cheaper or more
effective than hospital care; systematic review of 22 randomized 
trials comparing hospital at home care vs. acute hospital inpatient
care in adults, review did not focus specifically on COPD; 5 trials 
with COPD patients found no significant differences in mortality
or hospital readmission rates; systematic review last updated 2005
May 24 (Cochrane Library 2005 Issue 3:CD000356) 

•hospital at home" care is a practical alternative to hospital
admission for some patients with COPD exacerbations, based on
randomized trial of 150 patients (BMJ 2000 Nov 18;321(7271) 
:1265) 



•home support as safe and effective as hospital admission for 
selected patients with acute exacerbation of COPD; 184 patients 
presenting to hospital for acute exacerbation of COPD after
exclusions for impaired consciousness, acute confusion, acute x-
ray changes, arterial pH < 7.35, serious medical reason or social
reason were randomized to immediate discharge with home visits 
by nurses on day after discharge and then every 2-3 days vs.
conventional hospital care, follow-up at 8 weeks, median 
duration of care 7 vs. 5 days, 25% vs. 34% readmission rates, no
differences in quality of life (Thorax 2000 Nov;55(11):907)



•hospital-at-home care reported to be feasible in prospective 
study of 455 community-dwelling elderly requiring 
hospitalization for pneumonia, heart failure exacerbation, COPD
exacerbation or cellulitis (Ann Intern Med 2005 Dec
6;143(11):798), editorial can be found in Ann Intern Med 2005
Dec 6;143(11):840, commentary can be found in Ann Intern Med
2006 Mar 21;144(6):456



•nasotracheal suction may be used in severe cases (has been called 
pulmonary toilet)



•oxygen if PO2 < 55, but consider nocturnal or exercise hypoxemia

•oxygen recommended if needed to maintain oxygen saturation at
least 90%, based on pathophysiologic evidence 
•avoid hypercarbia which may result from eliminating hypoxic 
respiratory stimulation 
•supplemental oxygen (vs. placebo) reduced symptoms of
breathlessness in hospitalized hypoxemic patients with chronic 
lung disease in crossover study of 12 patients with interstitial 
lung disease and 12 with chronic obstructive pulmonary disease
(Am Rev Respir Dis 1991 May;143(5 Part 1):913 in ACP Journal 
Club 1992 May-Jun;116(Suppl 3):71)
•hypercarbia often modest if therapy titrated to PaO2 90% (Chest
1984 Aug;86(2):234 in ACP Journal Club 1992 May-
Jun;116(3):71)

Medications :



Medications :

•indications for supplemental O2 in COPD 

•Recommended indications: 
•PaO2 < 56 mmHg or SaO2 < 90% at rest 
•PaO2 < 56 mmHg or SaO2 < 90% with exercise 
•PaO2 < 56 mmHg or SaO2 < 90% during sleep 
•evidence of pulmonary hypertension/cor pulmonale,
mental/psychological impairment or polycythemia and 
PaO2 56-59 mmHg or SaO2 < 91% at any time

•Medicare reimbursement criteria: 
•PaO2 < 56 mmHg or SaO2 < 89% 
•PaO2 56-59 mmHg or SaO2 89% if evidence of cor 
pulmonale (polycythemia, congestive heart failure)

•Reference - Cortlandt Forum 1995 Nov 25;8(11):165



•review of acute oxygen therapy can be found in BMJ 1998 Sep
19;317(7161):798

•American Association for Respiratory Care guidelines for 
oxygen therapy in acute care facility can be found in Respir Care 
2002 Jun;47(6):717 or at National Guideline Clearinghouse 2002
Aug 2:3248

Medications :



•systemic steroids may be helpful for acute exacerbations 

•treatment with oral or parenteral corticosteroids reduces
treatment failure rate within 30 days (NNT 9, 95% CI 6-14) 
and improves dyspnea over first 6-72 hours, but increases 
risk of adverse drug reaction (NNH 6, 95% CI 4-10) and
hyperglycemia; systematic review of 10 randomized trials, no
significant difference in mortality; systematic review last updated
2004 Nov 12 (Cochrane Library 2005 Issue 1:CD001288)

Medications :
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•oral prednisone for 10 days reduces relapse rate after emergency 
department visit for AECB; 147 patients discharged from 
emergency department after COPD exacerbation randomized to 
prednisone 40 mg vs. placebo PO once daily for 10 days, all 
patients treated with antibiotics for 10 days and inhaled 
bronchodilators; 27% vs. 43% relapse rate at 30 days (p = 0.05, 
NNT 6.3) with relapse defined as unscheduled visit to physician's
office or return to emergency department for worsening dyspnea,
prednisone group had greater improvements in dyspnea (NEJM 
2003 Jun 26;348(26):2618)
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•consensus recommendation from NHLBI and WHO
recommend prednisone 30-40 mg PO daily for 10-14 days (Am
J Respir Crit Care Med 2001 Apr;163(5):1256 in Clinical 
Inquiries in J Fam Pract 2003 Dec;52(12):979) 

•systemic corticosteroids improve spirometric outcomes but 
limited evidence regarding clinical outcomes; systematic review
of 8 randomized trials, 5 found significant improvement in 
FEV-1 (> 20%) with steroids, 3 did not find significant 
improvement in spirometric measures; only 2 trials assessed 
clinical outcomes, both found benefit in terms of about 1- to 2-
day reduction in hospitalization (Arch Intern Med 2002 Dec
9/23;162(22):2527) 
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•systemic glucocorticoids provide moderate improvement among patients 
hospitalized for COPD exacerbations, maximal benefit limited to 2 weeks; of 
1,840 potential study participants, only 271 enrolled in study; 271 patients > 
50 admitted to VA medical center for COPD exacerbation with history of > 30 
pack-years of smoking and either FEV1 < 1.5 L or inability to undergo 
spirometry due to dyspnea; exclusion criteria were asthma, use of steroids 
within 30 days, high likelihood of 1-year mortality, inability to give informed 
consent; patients randomized to 8 weeks (methylprednisolone 125 mg IV q6h
for 72 hours then prednisone 60 mg PO for 4 days then tapered to 5 mg over 
50 days) vs. 2 weeks (methylprednisolone 125 mg IV q6h for 72 hours then 
prednisone 60 mg PO for 4 days then 40 mg for 4 days then 20 for 4 days) vs. 
placebo; primary outcome of treatment failure defined as death, intubation,
readmission for COPD or intensification of therapy; 22% vs. 24% vs. 33%
reached primary outcome at 30 days (p = 0.04, NNT 10), 36% vs. 38% vs. 
48% reached primary outcome at 90 days (p = 0.04, NNT 9), no significant 
differences at 182 days; hyperglycemia required therapy occurred in 12% vs. 
18% vs. 4% (p = 0.002, NNH 9) (NEJM 1999 Jun 24;340(25):1941), editorial
can be found in NEJM 1999 Jun 24;340(25):1990, commentary can be found
in NEJM 1999 Dec 2;341(23):1772; hospital stay reduced by about 2 days
(ACP Journal Club 2000 Jan-Feb;132(1):14) 
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•oral prednisolone associated with reduction in hospital stay
duration in COPD exacerbations in small trial; 58 admitted 
patients with non-acidotic COPD exacerbations randomized to 
prednisolone 30 mg PO once daily vs. placebo for 14 days, 
hospital stays were shorter in corticosteroid-treated group
(median 7 vs. 9 days), groups did not differ at 6-week follow-up 
(Lancet 1999 Aug 7;354(9177):456 in J Watch 1999 Sep
15;19(18):144)

•oral prednisone appears effective in COPD exacerbations; small 
study of 27 outpatients given prednisone taper (60 mg for 3 days, 
40 mg for 3 days, 20 mg for 3 days) or placebo; 0 vs. 8 clinical 
failures (requiring hospitalization or open-label steroids), only 
steroid group had improvements in PaO2 and FEV1 at 3 and 10
days (Am J Respir Crit Care Med 1996 Aug;154(2 Pt 1):407 in J
Watch 1996 Oct 1;16(19):153) 
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•10-day course of steroids more effective than 3-day course for
severe exacerbations; 36 patients with severe COPD exacerbation 
randomized to methylprednisolone 0.5 mg/kg q6h for 3 days vs.
methylprednisolone 0.5 mg/kg q6h for 3 days followed by taper
over next 7 days; 2 patients dropped out (1 in 3-day group due to 
pneumothorax, 1 in 10-day group due to steroid-related 
psychosis); 10-day group had greater improvements in
oxygenation, FEV-1 and dyspnea on exertion; no differences in
other symptom scores or recurrences (Chest 2001 
Mar;119(3):726 in QuickScan Reviews in Fam Pract 2001
Aug;26(6):19)
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•nebulized corticosteroids may be as effective as systemic corticosteroids but no
clear clinical benefit 

•199 patients with acute exacerbations of COPD requiring hospitalization were 
randomized to nebulized budesonide (Pulmicort Respules/Nebuamp) 2 mg
every 6 hours vs. oral prednisolone 30 mg every 12 hours vs. placebo for 72
hours 
•all patients received nebulized beta2-agonists, ipratropium bromide, oral 
antibiotics, and supplemental oxygen 
•mean change in postbronchodilator FEV-1 was greater with active treatments 
than placebo (difference 0.1 L with budesonide, 0.16 L with prednisolone) 
•no significant differences among the 3 groups in reduction in dyspnea scale,
use of rescue medication, duration of hospitalization, or clinical deterioration
of COPD within 72 hours 
•rates of hospitalization at 10 days were 42% with budesonide, 35% with 
prednisolone, and 48% with placebo (not statistically significant)
•prednisolone associated with more hyperglycemia than budesonide, no
differences in serious adverse events 
•Reference - Am J Respir Crit Care Med 2002 Mar 1;165(5):698
•differences in clinically important outcomes were not shown but study too 
small to rule out clinically important differences (DynaMed commentary)
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•bronchodilation 

•evidence-based review of 14 randomized trials 
•recommended bronchodilators include anticholinergic 
agents (ipratropium) and beta agonists (albuterol)
•ipratropium preferred as initial agent due to less 
adverse effects 
•addition of second bronchodilator may have added 
efficacy 
•xanthines (theophylline) NOT recommended as 
bronchodilator due to adverse effects
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•Cochrane review found insufficient evidence regarding 
inhaled bronchodilators for acute exacerbation of chronic 
bronchitis; no placebo-controlled trial of beta agonists, 3 small 
trials found no clearly significant difference between inhaled
beta agonist and inhaled ipratropium and no additive effect;
systematic review last updated 2000 Oct 5 (Cochrane Library
2001 Issue 2:CD002984) 

•ipratropium and short-acting beta-2 agonists have similar 
efficacy in terms of pulmonary function and arterial 
oxygenation, clinical outcomes not assessed; no additional 
efficacy for combined treatment; systematic review of 4 trials 
last updated 2002 Mar 8 (Cochrane Library 2002 Issue
4:CD003900), commentary can be found in ACP Journal Club 
2003 May-Jun;138(3):73 
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•delivery devices for inhaled bronchodilators

•metered-dose inhaler (MDI) with spacer found equivalent 
to nebulizer even in severe respiratory distress; study of 50
patients with asthma or COPD presenting to emergency 
department with severe respiratory event randomized to
MDI and spacer with placebo then nebulizer with 
medication vs. MDI and spacer with medication then 
nebulizer with placebo, no differences in spirometry or
subjective improvement (Chest 1997 Dec;112(6):1501); 
use of MDI before nebulizer in both groups potentially 
introduces timing of treatment as confounder in this study
(DynaMed commentary)
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•ipratropium aerosol (Atrovent, Combivent) should be 
avoided in patients with hypersensitivity to soya lecithin or
related products, such as soybeans and peanuts; about 10%
patients with peanut allergy also allergic to soy, soy lecithin 
used as suspending agents; ipratropium nasal spray and
inhalation solution products are safe
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•antibiotics 

•standard therapy for exacerbations, but not proven useful 
•meta-analysis of 9 randomized placebo-controlled trials of
antibiotics for AECB found small but statistically significant 
improvement in peak expiratory flow rates with antibiotics
(JAMA 1995 Mar 22/29;273(12):957); this meta-analysis does 
not adequately address clinically important outcomes such as 
symptom resolution (DynaMed commentary) 
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•limited evidence suggests modest benefit in severe exacerbations
and no benefit in mild exacerbations among outpatients 

•antibiotics modestly improved symptom resolution at 21 days; 173
patients with COPD enrolled over 3.5 years, patients were randomized in
double-blind crossover fashion to receive antibiotics (trimethoprim-
sulfamethoxazole 160/800 mg twice daily, amoxicillin 250 mg 4 times 
daily, or doxycycline 200 mg initially then 100 mg once daily) vs.
matching placebo for 10 days with each exacerbation; 362 exacerbations 
were analyzed, 86 additional exacerbations were missed; comparing 
antibiotic vs. placebo on per-exacerbation basis, 68.1% vs. 55% had no
symptoms of continued exacerbation at 21 days (p < 0.01, NNT 7.6), 
9.9% vs. 18.9% deteriorated at 21 days (p < 0.05, NNT 11); limiting 
analysis to 116 first exacerbations (standard parallel trial) found similar 
results but not statistically significant (Ann Intern Med 1987
Feb;106(2):196)
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•amoxicillin 750 mg twice daily for 7 days reported to 
be ineffective in placebo-controlled randomized trial
with 278 patients, but symptom resolution was 
reported by 19% amoxicillin group vs. 10% placebo
group (p = 0.03, NNT 11) (Scand J Prim Health Care 
1992 Mar;10(1):7) 

•2 randomized placebo-controlled trials of
oxytetracycline reported improvement in symptoms 
among patients with moderate to severe exacerbations 
but not among patients with mild exacerbations (BMJ 
1957 Nov 30;2(5056):1272, Lancet 1960 Jan
16;1:137)
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•antibiotics did NOT affect symptoms over first 14
days in patients with less severe exacerbations; 195
patients with asthma or COPD were randomized to 
receive amoxicillin 500 mg 3 times daily vs.
trimethoprim-sulfamethoxazole 160/800 mg twice 
daily vs. placebo for 7 days during COPD
exacerbations, all patients treated with short-course 
oral prednisolone for exacerbations, 71 (36%)
patients had exacerbations, symptoms improved by
0.54-0.75 points/day or 4-point scale in all 3 groups 
with no significant differences between groups, no
differences in relapse rates (Thorax 1995
Jul;50(7):758)

•oxytetracycline did not significantly improve 
symptom duration or physician-rated symptoms in
randomized trial with 62 patients (Br J Dis Chest
1962;56:153)
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•antibiotics for AECB in inpatients had inconsistent results in
randomized placebo-controlled trials 

•ofloxacin shown to reduced mortality in severe cases 
requiring mechanical ventilation; 93 patients with severe 
acute exacerbation of COPD requiring mechanical ventilation 
randomized to ofloxacin 400 mg vs. placebo PO once daily 
for 10 days, 4% vs. 22% mortality (p = 0.01, NNT 5.7),
ofloxacin reduced duration of mechanical ventilation by 4.2
days and hospital stay by 9.6 days (Lancet 2001 Dec
15;358(9298):2020), editorial can be found in Lancet 2001
Dec 15;358(9298):2013
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•tetracycline modestly improved physician-rated 
symptoms in trial of 259 inpatients (Br J Dis Chest 1972
Apr;66(2):107)

•ampicillin ineffective in trial of 58 inpatients (BMJ 
1965;2:904)

•tetracycline ineffective in trial of 40 inpatients (Ann 
Intern Med 1982 Jul;97(1):18)

•penicillin and streptomycin highly effective in trial of 30
inpatients, study was stopped early due to increased risk of
death and clinical deterioration in placebo group (BMJ 
1968 Jun 22;2(607):735)



•comparison trials do not show one antibiotic superior to 
another 

•azithromycin not clearly more effective than 
amoxicillin or amoxicillin/clavulanate for acute lower 
respiratory tract infection (level 2 [mid-level] 
evidence); systematic review of 14 randomized trials 
comparing azithromycin with amoxicillin or
amoxicillin/calvulanate in 2,521 patients with acute
bronchitis, acute exacerbation of chronic bronchitis, or
pneumonia; 2,416 patients analyzed; no significant 
differences in clinical failure at 10-14 days or microbial 
eradication; azithromycin had less adverse events; trend
toward fewer clinical failures with azithromycin in 3 trials 
with adequate concealment; systematic review last 
updated 2004 Jun 6 (Cochrane Library 2004 Issue
4:CD001954) 
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•ciprofloxacin performed as well as cefuroxime axetil
or clarithromycin for 14 days in trials of adults with
acute exacerbation of chronic bronchitis or new episode
of purulent bronchitis with underlying asthma or 
COPD; although therapeutically equivalent, narrow-
spectrum agents still preferable (Clin Infect Dis 1998
Oct;27(4):722,730 in J Watch 1998 Dec 1;18(23):184); 
no placebo control, so unclear if antibiotics truly 
effective (DynaMed commentary)
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•azithromycin and levofloxacin have similar efficacy; 
235 outpatients aged 35-75 years with acute bacterial 
exacerbations of chronic bronchitis were randomized to 
azithromycin (500 mg PO once then 250 mg PO once
daily for 4 days) vs. levofloxacin (500 mg PO once daily 
for 7 days); no statistically significant differences in rates
of improvement at day 4 (89% vs. 92%) or day 24 (82% 
vs. 86%) or bacterial eradication (96% vs. 85%) (Chest
2003 Mar;123(3):772 in QuickScan Reviews in Fam 
Pract 2003 Aug 29;28(11):15), summary can be found in 
Am Fam Physician 2003 Nov 15;68(10):2074



M
e
d
i
c
a
t
i
o
n
s
:

•moxifloxacin and "standard antibiotics" had similar 
clinical success rates; 730 patients with acute
exacerbation of chronic bronchitis randomized to 
moxifloxacin 400 mg daily for 5 days vs. standard
therapy (amoxicillin 500 mg 3 times daily,
clarithromycin 500 mg twice daily, or cefuroxime axetil
250 mg twice daily for 7 days); no differences in clinical
success rates; moxifloxacin reported as "superior" for
some outcomes but clinical relevance unclear, median
time to next exacerbation 131 vs. 103.5 days (Chest 2004 
Mar;125(3):953)
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•recently approved antibiotic regimens for AECB include 

•clarithromycin extended-release tablets (Biaxin XL) 500 mg
taken as 2 tablets PO once daily with food for 7 days
(Monthly Prescribing Reference 2000 Apr:A-28)
•gatifloxacin (Tequin) 400 mg PO once daily for 5 days
(Monthly Prescribing Reference 2001 Dec:A-11)
•azithromycin (Zithromax) 500 mg PO once daily for 3 days
(Monthly Prescribing Reference 2002 Jul:A-14)
•gemifloxacin (Factive) 320 mg PO once daily for 5 days;
gemifloxacin probably as effective as levofloxacin,
gatifloxacin or moxifloxacin for community-acquired 
pneumonia, but high incidence of rash (32% in young 
women) (The Medical Letter 2004 Sep 27;46(1192):78)
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•antibiotics appeared to be associated with reduced risk for 
relapse in RETROSPECTIVE study of 362 visits (173 patients)
treated as outpatients for acute exacerbation of COPD, 270 visits 
resulted in antibiotic prescription and these were compared with
92 visits without antibiotics, relapse rates within 2 weeks 32% vs. 
19% (p < 0.001), patients who received amoxicillin had higher
(54%) relapse rate (p = 0.006) (Chest 2000 May;117(5):1345; 
patients who relapsed had less severe initial presentation that 
patients who did not relapse (not stated in abstract but stated in 
QSR review), so it is not clear if this study is measuring 
"relapses" or identifying subgroups at different stages of the
overall exacerbation, antibiotics given at the "peak" of the
exacerbation would be followed by symptomatic improvement 
while no antibiotics given "early" in the course would be 
followed by a "relapse", placebo-controlled randomized trial
needed to determine efficacy of antibiotics (DynaMed 
commentary)
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•magnesium sulfate (MgSO4) 1.2 g IV may be helpful; 72
Veterans Affairs emergency department patients with COPD
exacerbation were given albuterol 2.5 mg by nebulization and
then randomized to magnesium sulfate 1.2 g vs. placebo IV over 
20 minutes, peak expiratory flow rate (PEFR) increased more in
magnesium sulfate group, 28.1% magnesium sulfate group vs. 
41.9% placebo group required hospitalization (not statistically 
significant) (Arch Intern Med 1995 Mar 13;155(5):496 in
QuickScan Reviews in Fam Pract 1995 Oct:21) 
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•nebulized saline may provide modest symptom relief (level
2 [mid-level] evidence); 40 patients hospitalized with COPD
exacerbation (mean FEV1 30% predicted) randomized to 
nebulized isotonic saline 4 mL via efficient vs. inefficient 
nebulizer, outcomes measured at 10 minutes, no significant 
differences in FEV1, mean breathlessness score improved 23%
with saline vs. 4% with placebo (BMC Pulmonary Medicine 
2004 Sep 30;4:9) 

•doxapram infusion superior to placebo in preventing blood gas
deterioration during first few hours, but comparisons with non-
invasive positive pressure ventilation (NPPV) provide 
inconsistent results; no evidence that doxapram is superior to
NPPV; systematic review of 4 trials assessing doxapram as 
ventilatory stimulant in 176 patients with ventilatory failure due
to COPD exacerbation last updated 2002 May 22 (Cochrane 
Library 2003 Issue 1:CD000223)
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•insufficient evidence to support helium/oxygen mixtures (heliox) 
in COPD exacerbations in ventilated or nonventilated patients; no
clear benefits in 4 trials; systematic review last updated 2000 Nov
7 (Cochrane Library 2002 Issue 2:CD003571) 

•mucolytic medications not shown to be effective for treating
acute COPD exacerbations 

•N-acetylcysteine did not affect outcomes in randomized
placebo-controlled trial of 50 patients hospitalized with acute
exacerbation of COPD (BMC Pulmonary Medicine 2004 Dec
6;4:13)
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•fondaparinux (Arixtra) may prevent symptomatic (NNT 
65) and asymptomatic (NNT 20) venous thromboembolism
in bedridden hospital patients with acute medical illness
(level 2 [mid-level] evidence)

•comparing fondaparinux vs. placebo 
•5.6% vs. 10.5% had venous thromboembolism on bilateral 
venography at 6-15 days (NNT 20, 95% CI 11-140) 
•0 vs. 1.5% (5 patients) had symptomatic venous thromboembolism (p 
= 0.029, NNT 65, 95% CI 34-503) 
•0.2% vs. 0.2% (1 patient in each group) had major bleeding (based on 
829 patients who received medication) 
•2.6% vs. 1% had minor bleeding 
•3.3% vs. 6% mortality at 32 days (p = 0.06) including 3 (0.7%) vs. 7 
(1.7%) deaths from pulmonary embolism and 2 (0.5%) vs. 1 (0.25%)
deaths from bleeding

•Reference - BMJ 2006 Feb 11;332(7537):325
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Other management :

•intrapulmonary percussive ventilation (small bursts of high
flow respiratory gas at high rates, delivered by respiratory 
therapist through face mask) associated with shorter hospital 
stay (6.8 vs. 7.9 days) and lower rate of worsening 
exacerbation (0 vs. 35%) (level 2 [mid-level] evidence) in
controlled trial of 33 patients with acute exacerbation of 
COPD (Critical Care 2005 Jun 1;9(4):R382) 

•osteopathic manipulative therapy (OMT)
•rib raising 
•lymphatic pump 
•myofascial treatment of upper thoracic spine and
thoracolumbar junction (diaphragmatic attachments)
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•early discharge with respiratory nurse home visits does not 
increase readmission rates; 81 patients hospitalized for acute
exacerbation of COPD randomized to early discharge with home
visits by respiratory nurses on morning after discharge and then 
determined by the nurse (median 11 visits over 24 days) vs.
conventional hospital care, follow-up for 60 days, mean number
of days in hospital 3.2 vs. 6.1, 29% vs. 30% readmission rates, 
2.4% vs. 5% mortality (Thorax 2000 Nov;55(11):902)

•limited community care (2 nurse home visits) after hospital
discharge did not affect readmission rates in randomized trial with
177 patients; intervention group had better activity scores,
symptom scores and patient satisfaction than control group (BMJ 
2002 Oct 26;325(7370):938) 
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•respiratory rehabilitation after acute exacerbation of COPD
may reduce mortality and readmission risk (level 2 [mid-
level] evidence); systematic review of 6 randomized trials with
230 patients comparing respiratory rehabilitation vs. usual care 
after acute exacerbation of COPD; respiratory rehabilitation 
reduced hospital readmissions based on 3 trials with 93 patients,
respiratory rehabilitation reduced mortality in meta-analysis of 3
trials but not significant if including another trial with 80 patients
(though most deaths in this excluded trial occurred before 
walking training started), only 1 of 3 included trials showed 
mortality reduction and it accounted for 85% of the meta-
analysis; respiratory rehabilitation improved exercise capacity by
64-215 meters in 6-minute walk tests and mean 81 meters in 
shuttle walk test (Respiratory Research 2005 Jun 8;6:54) 
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•outpatient pulmonary rehabilitation for 8 weeks started within 10
days after hospital discharge (for AECB) associated with 
improvements in exercise capacity and health status at 3 months
in randomized trial of 42 patients (level 2 [mid-level] evidence)
(BMJ 2004 Nov 20;329(7476):1209), commentary can be found
in BMJ 2005 Feb 26;330(7489):480 

•FEV1 (spirometry) is useful for monitoring long-term changes
and PEFR (peak flow meters) is useful for short-term changes, no 
long-term correlation found between FEV1 and PEFR (Br J Gen 
Pract 1996 Jan;46(402):15) 
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•action plans increase patient's ability to recognize and react 
to exacerbations (self-initiation of antibiotics or steroids) but
no significant differences reported in clinical outcomes (level 2 
[mid-level] evidence); systematic review of randomized trials of 
action plans in COPD last updated 2005 Jul 23 (Cochrane Library
2005 Issue 4:CD005074) 
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•driving may be contraindicated

•if driver has clear symptoms of significant pulmonary 
disease, basic spirometry and lung volume test recommended 
•if FEV in 1 second < 65% predicted value, FVC < 60%
predicted or FEV/FVC ratio < 65%, pulse oximetry should be 
performed 
•if pulse oximetry on room air < 92%, arterial blood gas
should be measured 
•if partial pressure of arterial oxygen < 65 mmHg or partial 
pressure of arterial carbon dioxide > 45 mmHg,
disqualification recommended 
•Reference - Am Fam Physician 1998 Aug;58(2):415
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•mucolytics significantly reduce frequency of exacerbations,
based on 2 systematic reviews; most trials evaluated oral N-
acetylcysteine which does not appear to be currently marketed in
United States; see chronic bronchitis for details

•inactivated influenza vaccine may reduce COPD 
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•mucolytics significantly reduce frequency of exacerbations,
based on 2 systematic reviews; most trials evaluated oral N-
acetylcysteine which does not appear to be currently marketed in
United States; see chronic bronchitis for details 

•inactivated influenza vaccine may reduce COPD 
•reduced total number of exacerbations per vaccinated 
subject compared to placebo (weighted mean difference -
0.37, 95% confidence interval -0.64 to -0.11, p = 0.006),
difference due to reduction in "late" exacerbations after 3-4
weeks 
•reduced influenza-related respiratory infections (weighted 
mean difference 0.19, 95% CI 0.07 to 0.48, 0 = 0.0005)
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•inactivated vaccine in COPD patients and in elderly patients 
increased rate of local adverse reactions, generally mild and
transient 
•no evidence of an effect of intranasal live attenuated virus when 
added to inactivated intramuscular vaccination 
•trials too small to have detected any effect on mortality 
•Reference - systematic review last updated 2005 Oct 31 
(Cochrane Library 2006 Issue 1:CD002733) 
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•oral whole cell killed nontypeable Haemophilus influenzae
(NTHi) vaccine in the autumn for patients with recurrent
acute exacerbations of chronic bronchitis reduced number
and severity of exacerbations over the winter, large trial to 
needed to assess longer term prognosis; oral NTHi vaccine
significantly reduced incidence of bronchitic episodes at 3
months (p = 0.005) and possibly at 6 months (p = 0.093), no
effect at 9 months; vaccine reduced severity of exacerbations at 
3 months and 6 months; systematic review of 6 randomized
placebo-controlled trials with 440 patients last updated 2003 
Mar 15 (Cochrane Library 2003 Issue 3:CD001958),
commentary to earlier version can be found in ACP Journal 
Club 2000 Jul-Aug;133(1):2 
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•prophylactic antibiotics not recommended 

•prophylactic antibiotics result in small reduction in COPD
exacerbations, but not recommended due to concern for 
antibiotic resistance; available studies > 30 years old so may 
not reflect current microbial patterns; systematic review of 9
trials with 1,055 patients last updated 2001 Feb 21 (Cochrane 
Library 2003 Issue 1:CD004105) 
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•long-term erythromycin may reduce frequency of common
cold and COPD exacerbations; 109 patients with COPD
randomized to erythromycin 200-400 mg/day vs. no active
treatment for 12 months; common colds defined as presence
of 5 out of 10 common cold symptoms, mean number of 
common colds for 12 months was 1.24 vs. 4.54 (p = 
0.0002), 13% vs. 76% had common cold more than once (p 
= 0.0001, NNT 1.6); COPD exacerbations defined as a
worsening in symptoms requiring change in therapy, 11% 
vs. 56% had one or more exacerbations (p = 0.007, NNT 
2.2) (Chest 2001 Sep;120(3):730)





E ora ……tiriamo il fiato




	

