Evidence Table 2. Prognosis (continued)


Evidence Table 2.  Prognosis

Study
Design and Quality
Patient Population
Study Protocol
Results
Notes

Outpatient and ED Studies

Ball, Harris, Lowson, et al., 1995
Design:  Prospective cohort

Dates:

11/92-3/93

Location: United Kingdom

Assessment period:  4 wks following initial presentation

External validity:
  1/4

COPD dx(
COPD bl(
AECB dx+

AECB sev(
Internal validity:
  

Level 1
N = 471

Setting: General practices

Inclusion (COPD): Age ( 30 yrs, clinical diagnosis of COPD

Inclusion (AcEx): Presenting with “features of AECB [acute infective exacerbation of chronic bronchitis]”

Exclusion: None described

Smoking history: 82% current or past smokers

Baseline stable FEV1:  N/S

FEV1 at admission:  N/S

Age:  68 (median, range 

31-94)

Sex:  265 men (56%), 206 women (44%)

Race:  N/S
Interventions:  Not standardized; not described; antibiotics given to 378 pts (80%)

Outcome(s) of interest: 

(1) Relapse = return to GP with chest problem within 28 days; 

(2) hospitalization within 28 days

Predictors considered: Duration of COPD (yrs), history of ever smoking, degree of usual airflow obstruction (none/slight, mod/sev), sputum production (a.m. only, all day), increase in airflow obstruction (none/slight, mod/sev), age, sex (male), pyrexia (> 37º C), abnormal findings on auscultation (present), Winnipeg criteria (2 or more), presence of comorbid cardiopulmonary disease, no. of previous exacerbations in the past yr (2 or fewer, 3 or 4, more than 4)

Analytic method(s):

· Univariable logistic regression

· Multivariable logistic regression
Relapse rate: 56/423 pts (13%)

Hospitalization rate (within 28 days):  9/423 (2.1%)

Short-term (28 days) mortality:  2/423 (0.5%)

Predictors of relapse (univariable analysis):

Significant predictors:

· Presence of comorbid cardiopulmonary disease

· More than 4 previous exacerbations in the past yr

Predictors of relapse (multivariable analysis):
Significant predictors (p < 0.05): 

· Presence of comorbid cardiopulmonary disease

· More than 4 previous exacerbations in the past yr

Combination of predictor variables with the best predictive ability was history of cardiopulmonary disease + more than 4 previous exacerbations in previous yr   (Se 75%, Sp 47%)

Predictors of hospitalization 

(multivariable analysis):

· Presence of comorbid cardiopulmonary disease

· Duration of COPD

· History of smoking (ever or current)
No validation of predictors in separate grp of pts

Prevalence of Winnipeg criteria in study population:  None or 1 symptom, 31%; 2 or more symptoms, 69%

Emerman, Effron, and Lukens, 1991
Design:  Prospective cohort

Dates:

10/88-3/89

Location:  Cleveland, OH

Assessment period:  48 hrs after discharge from ED

External validity: 2/4   

COPD dx(
COPD b(
AECB dx+

AECB sev+

Internal validity: Level 3


N = 83

Setting: ED of a large, urban, county medical center

Inclusion (COPD): Clinical diagnosis of chronic bronchitis (chronic sputum production of 3 mos’ duration for at least 2 yrs) and/or history of emphysema (clinical evidence of lung hyperinflation during a stable period)

Inclusion (AcEx): ATS criteria (1987)

Exclusion: Age < 50 yrs, asthma, other acute condition (e.g., pneumonia, acute CHF, or pneumothorax)

Smoking history: 77% current or past users; 51.5(24.1 pack yrs

Baseline stable FEV1:  N/S

FEV1 at admission:  0.81

Age:  63.0(8.8


Interventions:  All pts received hrly administration of a beta-agnonist, by hand-held nebulizer, and oxygen by nasal cannula; aminophylline given absed on initial theophylline level; steroids administered at the discretion of the treating physician

Outcome(s) of interest: Relapse = return to ED or admission to hospital within 48 hrs of discharge from ED

Predictors considered: Age, sex, cigarette use (pack-yrs), WBC count, PaO2, PaCO2, pH, pretreatment FEV1, posttreatment FEV1, aminophylline treatment in ED, steroid treatment in ED, number of aerosol bronchodilator treatments in ED, length of treatment in ED

Analytic method(s): Univariable analysis
Hospitalization rate: 37/83 pts (45%)

Relapse rate: 8/46 pts (17%)

Predictors of relapse (univariable analysis):

· Lower pretreatment FEV1 (0.66(0.31 vs. 0.98(0.45; p< 0.001)

· Older age (65.3(8.6 vs. 60.2(8.3; p < 0.05)

· Female sex (27/43 women vs. 18/40 men;     p < 0.05

· Greater number of aerosol treatments in ED (2.6(1.0 vs. 1.7(0.9; p < 0.01)

· Other predictors considered (see list at left) not significant

Performance of proposed hospital admission criteria:

· Posttreatment FEV1 < 40% pred normal:  Se 0.96 (43/45, Sp 0.58 (22/38)

· Posttreatment FEV1 < 70% baseline FEV1:  Se 0.83 (24/29, Sp 0.56 (14/25)

· Pretreatment FEV1 < 30% pred normal:  Se 0.76 (34/45), Sp 0.58 (22/38)

· Less than 10% increase in FEV1 after treatment:  Se 0.44 (20/45), Sp 0.39 (16/41)

· PaO2 < 60 mm Hg:  Se 0.46 (16/35), Sp 0.85 (11/13)

· PaCO2 > 45 mm Hg:  Se 0.23 (8/35), Sp 0.92 (12/13)
No validation of predictors or criteria in separate grp of pts



Sex:  40 M (48%), 43 F 52%)

Race:  N/S




Fedullo, Swin-burne, and McGuire-Dunn, 1986
Design:  Retrospective cohort 

Dates:  5 wks in 1982 (precise dates N/S)

Location:  Rochester, NY

Assessment period:  To time of discharge or admission to hospital

External validity: 1/4

COPD dx(
COPD bl(
AECB dx(
AECB sev+

Internal validity: 

Level 3


N = 24

Setting: ED of general hospital

Inclusion (COPD): “Underlying chronic obstructive lung disease”; diagnostic criteria N/S

Inclusion (AcEx): Primary complaint of shortness of breath

Exclusion: N/S

Smoking history: N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  N/S

Age:  69.4 ( 6.3 (SD)

Sex:  N/S

Race:  N/S


Interventions:  Not standardized, not described

Outcome(s) of interest: Admission to hospital

Predictors considered: Age, duration of breathlessness, heart rate, respiratory rate, wheezing (by auscultation); peripheral edema, body temperature, arterial pH, arterial pH < 7.30, PaCO2, PaO2, WBC count

Analytic method(s): Univariable analysis
Hospitalization rate: 17/24 pts (71%)

Predictors of hospitalization (univariable analysis):

Significant (p < 0.05) independent predictors:

· Body temperature ((C):  Admitted pts, 37.8 ( 1.1 (SD); nonadmitted pts, 36.8 ( 0.5

· Arterial pH:  Admitted pts, 7.35 ( 0.08; nonadmitted pts, 7.44 ( 0.06

· PaCO2 (mm Hg):  Admitted pts, 50.8 ( 14.4; nonadmitted pts, 33.5 ( 13.3

· PaO2 (mm Hg):  Admitted pts, 46.9 ( 17.7; nonadmitted pts, 65.8 ( 24.5

Not significant (p ( 0.05):

· Age:  Admitted pts, 69.5 ( 6.1; nonadmitted pts, 69.3 ( 7.3

· Duration of breathlessness (days):  Admitted pts, 4.2 ( 4.5; nonadmitted pts, 4.3 ( 4.8

· Heart rate:  Admitted pts, 109.6 ( 19.2; nonadmitted pts, 99.7 ( 27.1

· Respiratory rate:  Admitted pts, 32.7 ( 7.4; nonadmitted pts, 29.4 ( 8.5

· Wheezing:  65% of admitted pts vs. 57% of nonadmitted pts

· Peripheral edema:  35% of admitted pts vs. 14% of nonadmitted pts

· Arterial pH < 7.30:  29% of admitted pts vs. 0% of nonadmitted pts

· WBC count:  Admitted pts, 10.6 ( 4.2 x 109/L; nonadmitted pts, 8.9 ( 1.2 x 109/L
No validation of predictors in separate grp of pts

Murata, Gorby, Chick, et al., 1989
Design:  Retrospective cohort

Dates: 

4/85-8/87

Location: Albuquerque, NM

Assessment period:  14 days after index ED visit

External validity: 2/4

COPD dx+

COPD bl+

AECB dx(
AECB sev(
Internal validity: 

Level 3


N = 268 consecutive pts,  37% hospitalized as result of index ED visit (data from these pts not analyzed further)

Setting: ED of the Albuquerque Veterans

Affairs Medical Center

Inclusion (COPD): Baseline PFTs consistent with obstructive lung disease, with < 15% improvement in FEV1 after inhaled bronchodilators

Inclusion (AcEx): ED discharge diagnosis of exacerbation of COPD; pts with discharge diagnosis of shortness of breath or bronchitis also included if they had been treated with nebulized bronchodilators and their baseline FEV1 (within previous 3 yrs) was 

< 70% predicted and < 70% of FVC

Exclusion: Left heart failure, pneumoni, pneumothorax, visit for dyspnea within 2 wks, asthma, ( 15% improvement in FEV1 after 

inhaled bronchodilators


Interventions:  Not standardized; varying combinations of low-flow oxygen, nebulized bronchodilators, parenteral aminophylline, antibiotics, and corticosteroids

Outcome(s) of interest: Relapse = return to ED within 14 days after discharge from ED

Predictors considered: Time of admission to ED (daytime vs. evening vs. nighttime); day of admission (Mon, Tues, etc.); season of admission (spring, summer, etc.); LOS

Analytic method(s):  Univariable
Relapse rate: 23% (pts with COPD only)

Predictors of relapse (univariable analysis, all  pts):

Significantly increased risk of relapse:

· Nighttime vs. day or evening presentation     
(p = 0.013)

· Weekend vs. weekday presentation (34.6% vs. 26.6% p = 0.049)

Did not significantly affect risk of relapse:

· Season of admission (p = N/S)

· Length of ED stay (p = N/S)


Analysis of predictors of relapse also included 94 pts with asthma and 134 pts with mixed features of asthma and COPD



Smoking history:  N/S

Baseline stable FEV1:  1.45 ( 0.67 L  = 46.3% ( 20.6% predicted

FEV1 at admission:  N/S

Age:  N/S

Sex:  N/S

Race:  N/S




Murata, Gorby, Chick, et al., 1991
Design:  

Retrospective cohort

Dates:  3-yr period, dates N/S

Location: Albuquerque, NM

Assessment period:  14 days after index ED visit

External validity: 4/4

COPD dx+

COPD bl+

AECB dx+

AECB sev+

Internal validity: 

Level 3


N = 352 consecutive pts (269 with at least 1 ED discharge)

Setting: ED of the Albuquerque Veterans Affairs Medical Center

Inclusion (COPD): Physician diagnosis of COPD, emphysema, asthma, or bronchitis, and baseline (within previous 

3 yrs) FEV1 < 80% predicted and < 80% of FVC both before and after inhaled bronchodilators

Inclusion (AcEx): Complaint of dyspnea, cough, and/or excessive sputum production

Exclusion: Pneumonia, pneumothorax, PE, pleural effusion, occupational lung disease, or pulmonary fibrosis; pts with left heart failure who were not treated with bronchodilators in ED

Smoking history: N/S

Baseline stable FEV1:  1.38 ( 0.58 L = 43.8% ( 17.4% predicted

Bronchodilator response (avg % change in FEV1):  8.0%

FEV1 at admission:  0.74 ( 0.38

Age:  65.8 ( 8.7

Sex:  266 men (99%), 

3 women (1%)

Race:  N/S
Interventions:  Not standardized; varying combinations of low-flow oxygen, nebulized bronchodilators, IV aminophylline, parenteral adrenergic drugs, antibiotics, and corticosteroids

Outcome(s) of interest: Relapse = return to ED within 14 days of discharge

Predictors considered: No. of nebulizer treatments; use of parenteral adrenergic drugs; oral prednisone at entry; oral prednisone on discharge; duration of dyspnea; 

temperature; pulse; respiratory rate; FEV1 at entry; FEV1 at discharge; ABG (pH, PaO2, PaCO2, O2 sat); hematocrit; WBC count; IV corticosteroids in ED; IV aminophylline used in ED; antibiotics on discharge; new bronchodilator added on discharge; percent recovery of baseline FEV1; ED diagnosis asthma versus COPD; change in sputum

Analytic method(s):

· Multivariable linear regression

· Univariable analysis
Hospitalization rate: 280/1157 visits = 24% (measured in pts with at least 1 ED discharge only; see note)

Relapse rate: 281/877 visits = 32%

Predictors of relapse (univariable analysis, by visit):

· Shorter duration of dyspnea (p = 0.002)

· Lower entry FEV1 (p = 0.027)

· Lower discharge FEV1 (p = 0.04)

· Greater no. nebulized bronchodilator treatments (p = 0.009)

· More frequent use of parenteral adrenergic drugs (p = 0.006)

· Less frequent use of oral prednisone on discharge (p = 0.016)

Predictors of relapse (univariable analysis, by pt):
· Greater bronchodilator response on baseline FEV1 than nonrelapsers (p = 0.047)

· More bronchodilator treatments in ED 

    (p = 0.001)

· More frequent use of parenteral adrenergic drugs (p = 0.006)

Predictors of relapse (multivariable analysis):  Linear regression to predict number of relapse visits per pt.  Response index, number of nebulizer treatments, use of parenteral adrenergic drugs, oral prednisone on discharge were independent predictors; overall model was highly significant (p<0.001), but explained little variance in relapse number (multiple R2 = 0.202)
Hospitaliza-tion rate excludes 83 pts who were admitted on every visit during the study period;  thus, total hospitaliza-tion rate is somewhat higher than figure given at left

Murata, Gorby, Kapsner, et al., 1992a



Design:  Retrospective cohort

Dates:  Training set, 1985-1988 validation set, 

1988-1990

Location: Albuquerque, NM

Assessment period:  14 days after index ED visit

External validity: 2/4

COPD dx+

COPD bl+

AECB dx(
AECB sev(
Internal validity: 

Level 3


N = 289 consecutive pts (218 pts with 1, 008 ED visits in training phase; 159 pts with 476 ED discharges in validation phase, including 88 pts who also were treated during training phase)

Setting: ED of the Albuquerque Veterans Affairs Medical Center

Inclusion (COPD): Physician diagnosis of COPD, bronchitis, or emphysema and baseline (within previous 3 yrs) FEV1 < 75% predicted and < 75% of FVC both before and after inhaled bronchodilators

Inclusion (AcEx): Chief complaint of increased shortness of breath

Exclusion: Left heart failure, pleural effusion, PE, interstitial lung disease, occupational lung disease, pneumonia, pneumothorax, clinical features of asthma (onset before age 40 yrs, history of eczema, atopic dermatitis, multiple allergies or aspirin sensitivity, or minimal symptoms between episodes of respiratory decompensation), visit for dyspnea within previous 2 wks

Smoking history: N/S

Baseline stable FEV1:  1.26 ( 0.49 L = 40.4% ( 15.1% predicted

Bronchodilator response (avg % change in FEV1):  17.0% ( 17.6%

FEV1 at admission:  N/S

Age:  66.8 ( 7.4

Sex:  N/S

Race:  N/S
Interventions:  Not standardized; not described; all treatment decisions made by attending physician on duty

Outcome(s) of Interest: Relapse = pt returns to ED within 48 hrs of discharge with shortness of breath and is treated with bronchodilators

Predictors considered: Pt age; time of day; LOS in ED; admission rate for previous visits; relapse rate for previous visits; previous visit within 7 days; use of home oxygen or prednisone at entry; temperature; pulse; respiratory rate; no. of doses of nebulized bronchodilators; use of parenteral sympathomimetics, intravenous corticosteroids, aminophylline, antibiotics, and tapered doses of prednisone at discharge

Analytic method(s): Multivariable logistic regression
TRAINING SET

Hospitalization rate: 303/1, 008 visits = 301%

Relapse rate: 82/705 visits = 12%

Predictors of relapse (multivariable analysis): 

Increased risk of relapse:

· High relapse rate for previous visits

· Use of aminophylline

· Use of antibiotics at discharge

· No. of doses of nebulized bronchodilators

· Previous visit within 7 days

Decreased risk of relapse:

· Long-term oxygen therapy

· Use of prednisone at discharge

VALIDATION SET

Relapse rate: 47/476 visits = 9.9%

High- vs. low-risk (based on prediction model) pt relapse rates:  18% (27/147) vs. 6.1% (20/329)

SE 57%

SP 72%

LR+

LR(
Predictors of relapse:  All of the above predictors of relapse were validated except:
· Use of antibiotics at discharge

· Long-term oxygen therapy
Results are similar when the following possible confounders are removed from the validation set:  (1) pts with multiple visits; (2) pts who also were in the training set

Authors attempted to discriminate between pts who ever relapsed vs. never relapsed, but this was unsuccessful.

Study population overlaps substantially with population in Murata, Gorby, Kapsner, et al., 1992b



Murata, Gorby, Kapsner, et al., 1992b
Design:  Retrospective cohort

Dates:  Training set, 1985-1988 validation set, 1988-1990

Location: Albuquerque, NM

Assessment period:  14 days after index ED visit

External validity: 2/4

COPD dx+

COPD bl+

AECB dx(
AECB sev(
Internal validity: 

Level 3


N = 213 consecutive pts (training), 92 (validation)

Setting: ED of the Albuquerque Veterans Affairs Medical Center

Inclusion (COPD): Physician diagnosis of COPD, bronchitis, or emphysema and baseline (within previous 3 yrs) FEV1 < 75% predicted and < 75% of FVC both before

and after inhaled bronchodilators

Inclusion (AcEx): Chief complaint of increased shortness of breath

Exclusion: Pneumonia, pneumothorax, pleural effusion, PE, left ventricular failure, or clinical features of asthma (based on onset before age 40 yrs, history of eczema, atopic dermatitis, multiple allergies or aspirin sensitivity, or minimal symptoms between episodes of respiratory decompensation); previous visit for dyspnea within previous 2 wks

Smoking history: N/S

Baseline stable FEV1:  1.25 ( 0.49 L = 40.2% ( 

15.2% predicted

Bronchodilator response (avg % change in FEV1):  18.4% ( 17.2%

FEV1 at admission:  N/S

Age:  66.9 ( 6.9

Sex:  211 men (99%), 2 women (1%)

Race:  N/S


Interventions:  Not standardized, not described

Outcome(s) of Interest: Relapse = hospital admission within 14 days after ED visit for COPD exacerbation

Predictors considered: Pt age; day of wk; time of day; baseline pre- and post-bronchodilator PFTs (FEV1, VC, FEV1/FVC ratio); bronchodilator response (change in FEV1, % of baseline);

no. of previous visits; no. of previous admissions; no. of previous relapses (return to ED within 48 hrs of discharge); previous visit within 7 days; previous visit resulted in admission; admission rate for previous visits; relapse rate for previous visits; proportion of past discharges in which conservative therapy was used

Analytic method(s): Multivariable logistic regression with dependent variable log odds for admission
TRAINING SET

Hospitalization rate: 210/693 visits = 30%

Predictors of hospitalization (multivariable analysis):

Significant independent predictors:

· Admission rate for previous visits

· Relapse rate for previous visits

· Proportion of past discharges in which conservative therapy was used

· Postbronchodilator FEV1 (baseline) % of predicted

· Postbronchodilator FEV1/FVC ratio 


(baseline), %

VALIDATION SET

Hospitalization rates:

· Overall:  76/269 visits (28%)

· Low risk 98 (36%)

· High risk 171 (64%)

Admission rate (high- vs. low-risk):

40% (68/171) vs. 8.2% (8/98)

RR = 4.9 (2.5 to 9.8)

Se 90%

Sp 47%
Study population overlaps substantially with population in Murata, Gorby, Kapsner, et al., 1992a

Parshall, 1999



Design:  Prospective cohort 

Dates:  1992

Location:  United States (various locations)

Assessment period:  Up to time of discharge or admission to hospital

External validity: 0/4

COPD dx(
COPD bl(
AECB dx(
AECB sev(
Internal validity: 

Level 1


N = 239 visits to ED; no more than 4% of visits coded as follow-up visits of any kind; repeat enrollment unlikely due to survey sampling strategy

Setting: 437 EDs in nonfederal hospitals in the U.S. (National Hospital Ambulatory Medical Care Survey as a whole; number of EDs supplying COPD pts not specified)

Inclusion (COPD): Physician diagnosis

Inclusion (AcEx): N/S; 78% of pts were dyspneic on presentation

Exclusion: N/S

Smoking history: N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  N/S

Age:  66.6 ( 11.9

Sex:  121 men (51%), 118 women (49%)

Race:  91% white, 8% African-American
Interventions:  Not standardized, not described

Outcome(s) of Interest: Admission to hospital

Predictors considered: Age; presence of dyspnea (defined to include pt reports of shortness of breath, labored or difficult breathing, wheezing or asthma [so described by pt], and miscellaneous breathing conditions [e.g., painful or rapid breathing]); urgency of visit (dichotomized as urgent/emergent = “pt requires immediate attention for acute illness or injury that threatens life or function; delay would be harmful to the pt” vs. nonurgent = “pt does not require attention immediately or within a few hrs”); use of IV fluids; use of bronchodilators ((-agonists or methylxanthines)

Analytic method(s): 

· Univariable analysis

· Multivariable logistic regression
Hospitalization rate: 131/239 visits (55%) 

Predictors of hospitalization (univariable analysis):

Significant independent predictors:

· Use of IV fluids (Se 0.70; Sp 0.82; OR 10.0, p < 0.0001); 92/111 pts receiving IV fluids admitted to hospital (83%) vs. 39/128 not receiving IV fluids (30%)

· Dyspnea (Se 0.83; Sp 0.28; OR 1.9, p = 0.04); 109/187 pts with dyspnea admitted (58%) vs. 22/52 w/o dyspnea (42%)

· Urgency of visit (Se 0.93; Sp 0.35; OR 7.4, p < 0.0001); 122/192 urgent/ emergent pts admitted (64%) vs. 9/47 nonurgent pts (19%); lack of standardization of triage categories across participating sites and the cutpoint used make interpretation of these results difficult

Not significant:

· Use of bronchodilators (Se 0.74; Sp 0.18; OR 0.65); 71/126 pts treated with bronchodilators were admitted (56%) vs. 60/113 not treated with bronchodilators (53%)

· Age

Predictors of hospitalization (multivariable analysis, excluded urgency):

· Use of IV fluids strongest predictor

· No other independent predictors
Based on data prospectively gathered in 1992 National Hospital Ambulatory Medical Care Survey (National Center for Health Statistics, 1995)

Also included data on pts with asthma without COPD (n = 395), CHF (n = 320), mixed asthma and COPD (n = 18), and chronic restrictive disease (n = 14)

17 pts included in the COPD grp (7%) were diagnosed with both COPD and 

CHF; 88% of these (15/17) had breathing symptoms as the primary or only reason for the ED visit

Inpatient Studies



Bone, Pierce, and Johnson, 1978
Design:  Prospective cohort

Dates:  10/72-3/74 (Dallas); Sep 9/74-12/76 (Kansas)

Location: Dallas, TX and Kansas City, KS

Assessment period:  

External validity: 2/4

COPD dx(
COPD bl+

AECB dx(
AECB sev+

Internal validity: 

Level 3


N = 50 (Dallas), 73 (Kansas) 

Setting: Respiratory intensive care units of two acute care hospitals

Inclusion (COPD): Clinical, not described

Inclusion (AcEx): Clinical deterioration of steady state symptoms for hrs to days preceding admission

Exclusion: Intubation in ED, history of tranquilizer or sedative use

Smoking history: N/S

Baseline stable FEV1:  0.67 ( 0.27 (Dallas)

FEV1 at admission: N/S

Age:  56.5 +/( 8.3 (Dallas)

Sex:  22/50 men (44%) (Dallas)

Race:  N/S
Interventions:  Not standardized; included oxygen therapy, IV aminophylline, replacement fluids, inhaled bronchodilators, postural drainage with chest percussion, and antimicrobial agents if the sputum was purulent

Dallas pts received oxygen 24% by Venturi mask (increased to 28% if hypoxemia remained severe); Kansas pats received low-flow oxygen (1 L/min) initially, subsequently adjusted to obtain PaO2 of 50-60 mm Hg

Outcome(s) of Interest: Need for MV (invasive) when pt became stuporous and unable to cooperate with therapy (not based on blood gas criteria)

Predictors considered:  Age, sex, baseline stable spirometry, baseline stable blood gases, and blood gases measured on hospital admission

Analytic method(s):  Discriminant analysis
MV needed: 

13/50 (26%), Dallas

16/73 (22%), Kansas

Predictors of need for MV: 

· Blood gas values (PaO2, PaCO2, pH) on admission

· Change in pH after initial oxygen therapy 

    (p < 0.05)

Not predictive:

· Age

· Sex

· Baseline stable spirometry

· Initial response to oxygen therapy 

    (PaO2 increase, PaCO2 increase)

Clinical prediction rule:

pH < (0.00919*PaO2 – 7.66

Se 10/13 = 77%     Sp  34/37 = 92%

Validation (Kansas):

Se 13/16 = 81%     Sp 48/57 = 84%
Time to greatest hypercapnea variable, 8 ( 7 hrs



Burk and George, 1973
Design:  Retrospective cohort

Dates:  

1966-1970

Location:  New Orleans, LA

Assessment period:  6 mos following index hospitalization

External validity: 1/4

COPD dx(
COPD bl(
AECB dx(
AECB sev+

Internal validity: 

Level 3


N = 74 treated for 166 episodes

Setting: Veterans Affairs hospital general medical ward (1966-May 1970) and ICU (May-Dec 1970)

Inclusion (COPD): Clinical diagnosis of chronic bronchitis, emphysema, or a combination of two

Inclusion (AcEx): Acute respiratory failure, defined as PaCO2 ( 50 mm Hg and/or PaO2 < 50 mm Hg, plus rapid deterioration in the clinical status of the pt

Exclusion: Post-operative pts, trauma to chest

Smoking history: 100% “long-term smokers”

Baseline stable FEV1:  For 41 pts, “severe obstructive ventilatory impairment, which in most cases improved only slightly after isoproterenol”

FEV1 at admission:  N/S

Age:  64 (mean); range, 43-87

Sex:  73 men (99%), 1 woman (1%)

Race:  NS
Interventions:  Controlled oxygen administration, measures to decrease airway obstruction, and close monitoring; MV employed when “pts were comatose and unable to breathe or cough effectively, or when conservative management was not effective”

Outcome(s) of Interest: (1) Hospital mortality; (2) survival at 1 yr

Predictors considered: FEV1, age, etiology of acute respiratory failure (ARF)

Analytic method(s): Univariable analysis, correlation coefficients (instead of survival -analysis)
Hospital mortality rate:  26%

Predictors of hospital mortality (univariable analysis):

· Use of MV vs. conservative care associated with higher hospital mortality, 42% vs. 14% 

    (p < 0.01)

· ICU vs. general medical ward associated with lower hospital mortality, 19% vs. 32%

· Etiology of ARF (respiratory infection vs, CHF), 21% (19/91) vs, 31% (18/59)

Survival at 1 yr:  54%

Predictors of 1-yr survival (univariable analysis):

· FEV1 not significant (r = (0.36; p = 0.08)

· Age not significant (r = (0.21; p = 0.31)


Includes data from MV using tracheostomy tube

Small sample size; poor statistical methodology further impaired statistical power

Connors, Dawson, Thomas et al., 1996




Design:  Prospective cohort

Dates: 

6/89-6/91

Location:  Hospitals in Boston, MA; Durham, NC; Cleveland, OH; Marshfield, WI; Los Angeles, CA

Assessment period:  6 mos following index hospitalization

External validity: 1/4

COPD dx(
COPD bl(
AECB dx(
AECB sev+

Internal validity: 

Level 1


N = 1,016

Setting: Respiratory intensive care units of acute care hospitals

Inclusion (COPD): Clinical diagnosis of COPD recorded in the chart by a physician

Inclusion (AcEx): Breathlessness, respiratory failure, or change in mental status due to COPD as main reason for admission; documentation of hypercapnia (PaCO2 > 50 mm Hg) within 1 wk of admission

All pts met general SUPPORT study criteria, which were designed to 

identify people with a 20%-80% 6-mo mortality

Exclusion: Age ( 18, death or discharge within 48 hrs of hospitalization, inability to speak English, acute psychiatric disorders, pregnancy, AIDS, acute burns, head trauma, other trauma

Smoking history: N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  N/S

Age:  70 (median), 63-77 (IQR)

Sex:  52% male

Race:  87% white; 10% black, 3% other races
Interventions:  Not described

Outcome(s) of Interest: Survival at 180 days

Predictors considered: Acute physiology score, Activities of Daily Living (ADL) score, BMI, albumin, age, heart rate, PaO2/FiO2, Duke Activity Status Index, cor pulmonale, CHF, pH, PaCO2, number of comorbid illnesses, history of heart disease, infection as cause of acute exacerbation of COPD

Analytic method(s): 

· Univariable analysis

· Multivariable logistic regression analysis
Survival data:

· 89% survived hospital stay

· 80% survived 2 mo

· 67% survived 6 mo

· 58% survived 1 yr (K-M estimate)

· 51% survived 2 yr (K-M estimate)

Lower survival in pts requiring MV (n = 348, 57% 180-d survival) or an ICU stay (n = 526, 63% 180-d survival)

Readmission during 6 mo after discharge:  754 readmissions involving 446 pts (50% of pts discharged)

180-day mortality by no. of readmissions:

· 0 readmissions – 21%

· 1 readmission   - 27%

· 2 readmissions – 31%

· 3 readmissions – 36%

LOS data:

· 53% of pts spent at least 1 day in ICU

· 35% required MV

· Median LOS in hospital, 9 days (5-15)

· Median LOS in ICU, 2 days (0-6)

· Median LOS for readmissions, 8 days (5-14)

Median cost of hospital stay:  $7,400 ($4,100-$16,000)

Predictors of 180-day survival (univariable analysis):
· Acute physiology score

· ADL

· BMI

· Albumin

· Age

· Heart rate

· PaO2/FiO2
· Duke Activity Status Index

· Cor pulmonale (associated with longer survival)

· CHF (associated with longer survival)

Predictors of 180-day survival (multivariable analysis):

· Acute physiology score

· BMI

· Age

· Functional status 2 wks prior to admission

· PaO2/FiO2
· CHF

· Albumin

· Cor pulmonale

Validation in separate set shows good calibration and fair discrimination (c = 0.731)
Etiology of exacerbation:  Respiratory infection, 48%; other infection, 3%; CHF, 26%; arrhythmia, 4.8%; PE, 1.4%, pneumo-thorax, 1%; post-op, 1.6%; lung Ca, 3.3%

Continued on next page

Dardes, Campo, Chiappini, et al., 1986
Design: Prospective cohort

Dates:  

7/77-6/84

Location:  Rome, Italy

Assessment period:  To death or up to 7 yrs

External validity: 2/4

COPD dx+

COPD bl(
AECB dx(
AECB sev+

Internal validity: 

Level 3


N = 152 consecutive pts

Setting: Hospital Dept. of Internal Medicine

Inclusion (COPD): ATS diagnostic criteria

Inclusion (AcEx): Acute respiratory failure, defined as sudden worsening of clinical conditions with hypoxemia (PaO2 < 50 mm Hg) and/or hypercapnia (PaCO2 > 50 mm Hg) 

Exclusion: N/S

Smoking history: 100% had a “history of heavy cigarette use”

Baseline stable FEV1:  N/S

FEV1 at admission:  N/S

Age:  69 ( 8

Sex:  108 men (71%), 44 women (29%)

Race:  N/S
Interventions:  All pts treated with IV aminophylline, methylprednisolone, antibiotics, and low flow oxygen; MV by tracheal intubation employed as needed 

Outcome:  Hospital mortality; long-term follow-up mortality

Predictors considered: Baseline stable PaO2 and PaCO2; no. of readmissions during follow-up period

Analytic method(s): Univariable parametric tests (Student’s t test)
Hospital mortality rate:  15% (23/152) overall; for mechanically ventilated pts, the hospital mortality rate was 73% (11/15)

Predictors of hospital or long-term mortality (univariable analysis):

· Baseline stable PaO2 and PaCO2 not significant predictors (r = 0.24)

· No. of readmissions during follow-up period not significant predictor (r = 0.35)
No validation of predictors in independent grp of pts

Abstract containing limited data

Uncertain whether study was prospective

ARF due in most cases to acute exacerbation of bronchitis, defined as an increase in cough, dyspnea and sputum production, with a change in sputum color or volume occurring within the days prior to hospitaliza-tion

Fuso, Antonelli Incalazi, Pistelli, et al., 1995
Design:  Retrospective cohort

Dates:  

1981-1990

Location:  Rome, Italy

Assessment period:  To death or discharge

External validity: 3/4

COPD dx+

COPD b(
AECB dx+

AECB sev+

Internal validity: 

Level 2


N = 590 consecutive pts

Setting: Pneumology unit in university hospital

Inclusion (COPD): ATS diagnostic criteria

Inclusion (AcEx): Increasing dyspnea reducing usual performance as assessed by the ADL scale, with or without changes in sputum production, blood temperature, and body weight, and occurring within the 5 days prior to hospitalization

Exclusion: N/S

Smoking history: 100% had a “history of heavy cigarette use”

Baseline stable FEV1:  N/S

FEV1 at admission:  N/S

Age:  67.9 ( 10.2

Sex:  464 men (79%), 126 women (21%)

Race:  N/S
Interventions:  All pts treated with:  (1) Oxygen via Venturi mask, adjusted to achieve oxygen saturation of at least 85% by pulse oximeter; (2) antibiotics; (3) corticosteroids; (4) aerosolized albuterol; (5) aerosolized ipratropium bromide

Outcome(s) of Interest: 

Short-term (in-hospital) mortality

Predictors considered: Age, alveolar-arterial oxygen gradient (PA-aO2) on oxygen for at least 2 hrs, need for MV, atrial fibrillation, previous myocardial infarction, ventricular arrhythmias, use of digitalis, chronic renal failure, pneumonia on roentgenogram, pulmonary edema on roentgenogram, use of diuretics

Analytic method(s):

· Univariable parametric tests

· Multivariable logistic regression analysis with death as dependent variable

· Goodness of fit (Hosmer-Lemeshow test)
Inhospital mortality rate:  14% (85/590); 

Predictors of inhospital mortality (univariable analysis):

· Age

· Higher PA-aO2
· Need for MV (35% mortality vs. 8.7%,

    p < 0.001)

· Atrial fibrillation

· Previous myocardial infarction

· Ventricular arrhythmias

· Use of digitalis

Predictors of inhospital mortality (multivariable analysis):

· Age

· PA-aO2 > 41 mm Hg

· Atrial fibrillation

· Ventricular arrhythmias

Goodness-of-fit value of 12.1 (p = 0.15) suggests that the model fits the data well


No validation of predictors in independent grp of pts

MV required in 130/590 cases (22%); endotracheal intubation in 37/590 (6.3%)

Heuser, Case, Ettinger, 1992
Design: Retrospective cohort

Dates:  

7/87-12/88

Location:  

United States

Assessment period:  To death or discharge

External validity: 0/4

COPD dx(
COPD bl(
AECB dx(
AECB sev(
Internal validity: 

Level 2


N = 3050 consecutive admissions of pts age 50 yrs or older with disease of the lower respiratory tract;

813 had asthma or bronchitis

Setting: Intensive care units of 78 US hospitals

Inclusion (COPD): Notation on admission history or physical exam form

Inclusion (AcEx): Primary discharge diagnosis code in International Classification of Diseases, Ninth Revision, Clinical Modification category indicating asthma or bronchitis

Exclusion: N/S

Smoking history: N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  N/S

Age:  71 (median); range, 50-103

Sex:  1522 men (50%), 1528 women (50%)
Interventions:  Not described; all pts treated in ICU

Outcome:  Short-term (in-hospital) mortality

Predictors considered: Age; sex; primary discharge diagnosis (asthma/bronchitis was reference case); MedisGroups ASG (0-4), based on clinical and lab data at time of initial evaluation; presence of comorbid conditions (DM, angina, CHF, COPD, stroke/TIA)

Analytic method(s): 

· Univariable parametric tests

· Multivariable logistic regression analysis with death as dependent variable


Inhospital mortality rate:  6.7% (51/762 episodes of asthma or bronchitis)

Predictors of in-hospital mortality (multivariable analysis):

· Age

· Comorbid COPD

· Age-comorbid COPD interaction

· Primary diagnosis pneumonia (note asthma bronchitis was reference case)

· ASG 3

· ASG 4

The age-comorbid COPD interaction term describes the following relationship: Younger pts with a history of COPD had less chance of dying in hospital than pts without COPD; after age 76 yrs, pts with COPD had a greater chance of dying in hospital than pts without COPD.
Purpose was not to predict outcome for individual pts, but rather to study effect of age on adjusted mortality rates

No validation of predictors in independent grp of pts



Race:  N/S






Jeffrey, Warren, and Flenley, 1992
Design: Prospective cohort

Dates:  N/S

Location:  Edinburgh, UK

Assessment period:  To time of discharge or death

External validity: 2/4

COPD dx(
COPD bl(
AECB dx+

AECB sev+

Internal validity: 

Level 3


N = 95 pts with 139 emergency admissions

Setting: Dept. of Respiratory Medicine Unit at City Hospital, Edinburgh, UK

Inclusion (COPD): Diagnostic criteria N/S

Inclusion (AcEx): Acute hypercapnic respiratory failure, defined as PaO2 < 50 mm Hg and PaCO2 > 50 mm Hg on admission when breathing room air (for pts on home oxygen, PaCO2 > 75 mm Hg); acute exacerbation of COPD defined as increased cough, increased and purulent sputum production, or increased dyspnea

Exclusion: “Unconvincing evidence” of a history of COPD; or radiographic evidence of a pneumothorax, bronchogenic carcinoma, pulmonary edema, or segmental or lobar pneumonia; or elective 

admission for assessment or respite care

Smoking history: 53 current smokers (56%), 34 ex-smokers (36%), 8 denied ever having smoked (8%)

Baseline stable FEV1:  N/S

FEV1 at admission:  N/S

Age:  63.9

Sex:  55 men (58%), 

40 women (42%)

Race:  N/S
Interventions:  All pts treated according to specific guidelines:  (1) Oxygen given by nasal cannulae or Venturi mask, with levels adjusted to raise PaO2 above 50 mm Hg; (2) if, at any time during oxygen treatment, arterial pH fell below 7.26, a continuous IV infusion of doxapram (2 mg/min) was started and continued for 24 hrs; (3) if pH ( 7.26 at 24 hrs, then doxapram gradually discontinued; if pH still < 7.26 at 24 hrs, or if sudden deterioration in clinical state of pt, then assisted ventilation considered; (4) other management (e.g., treatment with bronchodilators, antibiotics, or by physiotherapy) left to discretion of responsible physician

Outcome(s) of interest: Hospital mortality

Predictors considered:

Measured at time of admission: 

Age, PaO2 (on room air), PaCO2 (on room air), pH (on room air), hemoglobin, WBC, urea, sodium, potassium, alkaline phosphatase, AST, ALT, BP (systolic, diastolic), pulse, RVH, JVP

Measured at any time during 

hospitalization: 

PaO2, PaCO2, lowest pH < 7.26, lowest pH < 7.28, treatment with bronchodilators, treatment with steroids

Analytic method(s): Univariable parametric and nonparametric tests (Student’s t and Wilcoxon rank sum)


Hospital mortality rate:  12% (17/139 episodes)

Predictors of hospital mortality (univariable analysis):

Measured at admission:

· High blood urea concentration (p < 0.02):  median 6.9 mmol/L (2.3 to 35.9) among survivors vs. 14.6 (4.0 to 35.5) among nonsurvivors

· Low systolic BP (p < 0.5):  median 129 mm Hg (80 to 205) among survivors vs. 119 (90 to 160) among nonsurvivors

· Low arterial pH (p < 0.05):  median 45 nmol/L (31 to 96) among survivors vs. 50 (41 to 72) among nonsurvivors

Measured throughout hospital stay:

· Lowest pH < 7.26 (p < 0.05):  Death occurred in 10/39 episodes (26%) in which lowest pH < 7.26, compared to 7/100 episodes (7%) in which lowest pH ( 7.26

· Lowest pH < 7.28 (p < 0.001):  Best discriminator of the likelihood of death on retrospective analysis; death occurred in 13/46 episodes (28%) in which lowest pH < 7.28, compared to 4/93 episodes (4%) in which lowest pH ( 7.28
Validation of predictors of hospital mortality identified in Warren, Flenley, Millar et al., 1980

Guidelines concerning use of doxapram “not always adhered to;” doxapram given in 27 of the 39 episodes in which its use was indicated, and in an additional 10 cases in which its use was not indicated

Lowest pH recorded immediately before death in only 4/17 cases (24%)

Loukides and Polyzogo-poulos, 1996
Design: Prospective cohort

Dates:  

1992-1994

Location:  

Athens, Greece

Assessment period:  To death or discharge

External validity: 2/4

COPD dx(
COPD bl(
AECB dx+

AECB sev+

Internal validity: 

Level 3


N = 597 consecutive pts hospitalized for COPD exacerbation due to respiratory infection

Setting: Hospital pulmonary department

Inclusion (COPD): N/S

Inclusion (AcEx): Productive cough with purulent sputum

Exclusion: N/S

Smoking history: 23 pack-yrs

Baseline stable FEV1:  N/S

FEV1 at admission:  1.2 L

Age:  64.4

Sex:  568 men (95%), 29 women (5%)

Race:  N/S
Interventions:  Not described

Outcome(s) of interest: Length of stay (LOS) in hospital

Predictors considered: Diabetes mellitus (DM); insulin-dependent diabetes mellitus (IDDM); noninsulin-dependent diabetes mellitus (NIDDM)

Analytic method(s): Univariable parametric tests (paired t-test)
Average hospital LOS:

· Overall:  8.9 days

· Pts with COPD only:  8.53 ( 1.9

· Pts with COPD + DM:  10.76 ( 2.7

· Pts with COPD + IDDM:  15.63 ( 3.62 

    (p < 0.0001 vs. COPD-only grp)

· Pts with COPD + NIDDM:  7.69 ( 2.6
Diabetics were found to have gram negative sputum culture growth more often than nondiabetics



Moran, Green, Homan, et al., 1998
Design:  Retrospective case series

Dates:  

6/88-9/92

Location:  Australia

Assessment period:  6 mos following index hospitalization

External validity: 3/4

COPD dx+

COPD bl+

AECB dx+

AECB sev(
Internal validity: 

Level 3


N = 75 pts with 100 admissions

Setting: Respiratory intensive care unit of acute care teaching hospital

Inclusion (COPD): Clinical diagnosis of COPD recorded in the chart, post-bronchodilator FEV1 < 50% predicted, and FEV1/FVC < 70%

Inclusion (AcEx): Cough, increased sputum, dyspnea, cyanosis, labored respiration with use of accessory muscles of inspiration

Exclusion: Pneumonia (based on fever, leukocytosis, purulent sputum and radiograph opacity), asthma, left ventricular failure, 

restrictive lung disease, or pulmonary embolus

Smoking history: 39% current, 37% former, 24% never

Baseline stable FEV1:  0.70 ( 0.34 liters

FEV1 at admission:  N/S

Age:  68.5 ( 7

Sex:  48 men (64%), 

27 women (36%)

Race:  N/S
Interventions:  Not standardized; included IV aminophylline, replacement fluids, inhaled bronchodilators, postural drainage with chest percussion, and antimicrobial agents if the sputum was purulent.

Outcome(s) of interest: Hospital LOS; ICU LOS; ventilation before and during ICU stay; prolonged ICU ventilation; hospital survival

Predictors considered:

Premorbid:  Previous hospital admission, steroid and bronchodilator prescription, FEV1 and FVC, bronchodilator responsiveness, dyspnea index, home O2 prescription, body weight, comorbidity (CHF, IHD, HTN), smoking history (current, former, none)

At admission:  Previous ICU admission; admission source 

(ward or ED); antibiotic Rx before admission; respiratory rate; ABG (PaO2/FiO2 ratio); respiratory index (alveolar-arterial O2 difference normalized by PaO2); temperature; heart rate; mean arterial pressure; leukocyte count; plasma sodium, potassium, creatinine, urea, and albumin concentrations; chest x-ray appearance; ventilation details; ICU therapeutics; tracheostomy; use of mask CPAP; initial sputum culture; acute physiology score (APACHE II)

Analytic method(s):

· Univariable parametric tests chi-square and t-tests

· Stepwise multivariable logistic regression model

· Multiple regression model
Hospital LOS:  17 days (4-97)

ICU LOS:  5 (1-40) days

Duration of MV:  4 (0.8-30) days

Predictors of ICU LOS:

Univariable

· Ventilation

· Ventilation time

· Tracheostomy

Multivariable

· Ventilation time

Predictors of hospital LOS:

Univariable

· Admission status

· Tracheostomy

Multivariable

· Tracheostomy

Predictors of incidence of ventilation:

Univariable

· None

Multivariable

· None

Predictors of prolonged ventilation:

Univariable

· Tracheostomy

Multivariable

· Tracheostomy

Predictors of hospital survival:

Univariable

· None

Multivariable

· None
No validation of predictors in independent grp of pts

Study also assessed survival beyond discharge and found age, previous ICU admission, and plasma albumin to be predictive of survival beyond hospitaliza-tion



Mushlin, Black, Connolly, et al., 1991
Design:  Prospective cohort

Dates:  11/86-

late 1987

Location:  Rochester, NY

Assessment period:  To death or discharge

External validity: 0/4

COPD dx(
COPD bl(
AECB dx(
AECB sev(
Internal validity: 

Level 3


N = 83 consecutive pts hospitalized for exacerbation of chronic pulmonary disease

Setting: Two acute care hospitals

Inclusion (COPD): Clinical diagnosis of COPD or restrictive pulmonary disease or asthma, age ( 45 yrs;

or

Wheezing on examination;

or

Two of the following:

· History of smoking more than 40 packs/yr of cigarettes

· Past treatment with bronchodilator medications

· Findings indicating COPD on physical exam, chest x-ray, ABG (hypoxemia) or PFTs

Inclusion (AcEx): Dyspnea on exertion or shortness of breath as chief complaint

Exclusion: Stable COPD, respiratory problems due to neuromuscular disease, transferred from another hospital, terminal illness

Smoking history: N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  N/S

Age:  68

Sex:  30 men (36%), 53 women (64%)

Race:  84% white


Interventions: Not standardized; most pts treated with IV aminophylline, corticosteroids, oxygen, and oral or IV antimicrobial agents

Outcome(s) of interest: Hospital LOS ( ≤ 4 vs. ≥ 5 days)

Predictors considered: N/S

Analytic method(s): 

· Univariable parametric (chi-square and t-tests) tests

· Stepwise multivariable logistic regression model
Hospital LOS:  8.7 days (mean); range, 1-57; median, 6

No. of pts requiring admission to ICU:  8/83 (10%)

ICU LOS:  7.4 days

Hospital survival:  96% (80/83)

Predictors of hospital LOS (univariable analysis):

· No history of bronchospasm

· No wheezing on physical exam

· PaCO2 level > 44 mm Hg in ED

· Theophylline level > 55 µmol/L in ED

· Baseline grade 4 symptom activity scale

· Grade 2 or 3 change in SAS

· More than 1 attack in past yr

· Symptoms present for more than 1 day

· Comorbid illness

· Bronchitis

· Upper respiratory tract infection

· Received antibiotics on day of admission

Predictors of hospital LOS (multivariable analysis):

· PaCO2 level > 44 mm Hg in ED

· Symptoms present for more than 1 day 

· Received antibiotics on day of admission
45% had broncho-spasm as reason for admission, while over 50% were admitted with a diagnosis of AECB

No validation of predictors in independent grp of pts

No specification of the number and identity of predictors considered.  Only those found to be significantly associated with LOS were identified

Portier, Defouil-loy, Muir et al., 1992
Design:  Prospective cohort

Dates:  1-yr period, dates N/S

Location:  France

Assessment period:  To death or discharge

External validity: 1/4

COPD dx(
COPD bl(
AECB dx(
AECB sev+

Internal validity: 

Level 1
N = 322 consecutive pts hospitalized for acute respiratory failure

Setting: Nine medical ICUs

Inclusion (COPD): Clinical diagnosis of COPD or other chronic respiratory insufficiency (45% of pts had COLD)

Inclusion (AcEx): Sudden worsening of respiratory function, with cyanosis, dyspnea, impaired consciousness, and signs of respiratory muscle exhaustion confirmed by blood gas levels (PaO2 < 6 mm Hg and/or decompensated ventilatory acidosis, while breathing room air)

Exclusion: Respiratory decompensation secondary to a toxic event, surgery or trauma; concomitant malignant disease

Smoking history: N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  N/S

Age:  65.5 ( 14.5

Sex:  225 men (70%), 97 women (30%)

Race:  N/S
Interventions: Not standardized

Outcome(s) of interest: ICU mortality

Predictors considered: Simplified Acute Physiology Score (SAPS), age, sex, existence of previous decompensation with or without MV, number of episodes of previous ARF, precipitating cause of ARF, initial ABG levels on RA, method of transport, origin, time between arrival at the hospital and start of active management, presence of concomitant risk factors

Analytic method(s): 

· Univariable parametric (chi-square and t-tests) tests

· Multivariable recursive partitioning
ICU mortality:  11% (35/322)

ICU LOS:  15 ( 7.7 days

MV required:  52%

Predictors of hospital mortality (univariable analysis):

· Cachexia

· Previous confinement to home

· Presentation in coma

· Required MV in first 24 hrs

· Unspecified etiology or precipitant of ARF

· Reduced systolic BP

· Elevated serum BUN

· Reduced serum sodium

· Elevated serum phosphate

· SAPS score

Predictors of hospital mortality (multivariable analysis):

· Cachexia

· Reduced serum sodium

· Required MV in first 24 hrs

· Not COPD as underlying chronic respiratory insufficiency

· Previous confinement to home

· Presence of edema


Study mixed pts with COPD and other causes of underlying chronic respiratory insufficiency. 

Precipitating factors were bronchial infection (54%), unilateral pneumonia (15%), iatrogenic factor (5.6%), bilateral pneumonia (5.3%), pneumo-thorax (3.9%), PE (2.2%) and unknown (14%).

Pts more seriously ill than those in most other studies

No validation of predictors in independent grp of pts





Seneff, Wagner, Wagner, et al., 1995
Design:  Prospective cohort

Dates: 

5/88-2/90

Location:  42 ICUs at 40 US hospitals

Assessment period:  6 mos following index hospitalization

External validity: 1/4

COPD dx(
COPD bl(
AECB dx(
AECB sev+

Internal validity: 

Level 1
N = 362 admissions

Setting: ICUs at 42 US hospitals

Inclusion (COPD): Clinical diagnosis of COPD

Inclusion (AcEx):ICU admission for respiratory failure without pulmonary embolus, pulmonary edema, or pneumonia

Exclusion: Operative pts

Smoking history: N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  N/S

Age:  66

Sex:  N/S

Race:  N/S
Interventions:  Not described

Outcome(s) of interest: (1) Hospital mortality; (2) survival at 180 days

Predictors considered: Acute physiology score, respiratory component (includes respiratory rate, pH, PaCO2 and PaO2 or PA-aO2); acute physiology score, nonrespiratory component (includes Glasgow Coma Score, heart rate, mean blood pressure, temperature, hematocrit WBC count, creatinine, urine output, serum urea nitrogen, sodium, albumin, and glucose); age; treatment location; no. of pre-ICU hospital days; use of MV; ADL

Analytic method(s): Multivariable logistic regression analysis and Cox proportional hazards regression


Hospital mortality rate:  24%

180-day survivial rate:  

Predictors of hospital mortality (multivariable):  

Significant predictors:

· Nonrespiratory APS score

· Number of pre-ICU hospital days

Not significant:

· Respiratory APS score

· Age

· Use of MV on day 1 (n =170 = 47%)

· ADL

Predictors of 180-day survival (multivariable):

Significant predictors:

· Nonrespiratory APS score

· Respiratory APS score

· Number of pre-ICU hospital days

· Age

Not significant:

· ADL
Mean LOS:  ICU, 7 days; hospital, 25 days

ICU mortality: 9.4%



Vitacca, Clini, Porta et al., 1996
Design:  Retrospective cohort

Dates:  N/S

Location: Gussago, Italy

Assessment period:  N/S

External validity: 3/4

COPD dx+

COPD bl(
AECB dx+

AECB sev+

Internal validity: 

Level 3


N = 39 

Setting: Respiratory department of acute care hospital

Inclusion (COPD): Spirometric criteria, according to ATS (1987)

Inclusion (AcEx): Increased coughing, production of purulent sputum, fever, severe bronchospasm with lack of response to inhalation therapy, or increased dyspnea without infiltrate on chest x-ray

Exclusion: Pneumonia, severe comorbid chronic diseases, cancer, cerebrovascular accident, dilated myocardiopathy, comatose status, inability to perform bedside measurements due to need for immediate MV

Smoking history: N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  35.6% ( 15.5% predicted

Age:  62.9 ( 7.1

Sex:  32 men (82%), 

7 women (18%)

Race:  N/S
Interventions:  Not standardized; all pts received oxygen 24-28% by Venturi mask; other therapies included theophylline, antibiotics, steroids and beta agonists or both; no pts received respiratory stimulants

Outcome(s) of interest: Need for MV (invasive or noninvasive) because of rapid deterioration in neurological status or an acute onset of respiratory distress (severe hypercapnia with PaCO2 > 65 mm Hg, acute decrease in pH < 7.35) or a worsening in tachypnea and the presence of paradoxic abdominal breathing pattern

Predictors considered: Anthropometric data, APACHE II score, bedside spirometry, breathing pattern, respiratory mechanics, blood gases measured on hospital admission

Analytic method(s): Discriminant analysis
MV needed:  14/39 (36%)

Predictors of need for MV (univariable analysis): 

· Reduced body weight as % IBW

· Higher nutritional prognostic index (NPI)

· Lower APACHE II score

· Lower PaO2/FiO2
· Higher PaCO2
· Lower pH

· Lower SaO2
· Lower FEV1
· Lower FVC

· Lower VC

· Lower FEV1/FVC ratio

Predictors of need for MV (multivariable analysis):  Significant independent predictors:

· NPI

· FVC (% predicted)

Se 0.69         Sp 0.79

PPV 0.64      NPV 0.83
Potential “overfit” model (14/5  outcome/candidate predictors)

No validation of predictors or criteria in separate grp of pts

Warren, Flenley, Millar, et al., 1980
Design:  Retrospective cohort

Dates:  1961-68 and 1970-76

Location:  Edinburgh, UK

Assessment period:  To time of discharge or death

External validity:  2/4

COPD dx(
COPD bl(
AECB dx+

AECB sev+

Internal validity:  

Level 3
N = 135 pts with 157 consecutive emergency admissions

Setting:  General medical ward of acute care hospital

Inclusion (COPD):  N/S

Inclusion (AcEx):  Acute hypercapnic respiratory failure, defined as PaO2 < 50 mm Hg and/or PaCO2 > 50 mm Hg on admission when breathing RA; purulent sputum

Exclusion:  N/S

Smoking history:  N/S

Baseline stable FEV1:  N/S

Age:  63.2 yrs (range 31 to 79)

Sex:  105 admissions for men (67%), 52 admissions for women (33%)

Race:  N/S





 External validity score (4 points possible):  COPD dx = COPD diagnosis based on spirometry (+ = yes = 1; ( = no = 0); COPD bl = baseline stable ventilatory status of population described (+ = yes = 1; ( = no = 0); AECB dx = diagnosis of AECB includes at least two of following:  increased sputum purulence, increased sputum volume, increased dyspnea (+ = yes = 1; ( = no = 0); AECB sev = severity of AECB at enrollment described based on at least two of following:  mental status change, work of breathing, ventilatory status (+ = yes = 1; ( = no = 0).

2 Internal validity score (Levels 1-3):  Level 1 = inception cohort study with ( 80% followup, a systematic review (with homogeneity) of inception cohort studies, or a clinical prediction guide validated on a test set; Level 2 = retrospective cohort study or followup of untreated control patients in a randomized controlled trial or clinical prediction guide not validated on a test set; Level 3 = case series or poor quality cohort studies.
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