Evidence Table 1.  Differential diagnosis and initial assessment of severity

Study
Design and Quality
Patient Population
Study Protocol
Results
Notes

Chest Roentgenography

Emerman and Cydulka, 1993
Design: Retrospective cohort

Dates:  

1/88-7/91  

Location:  Cleveland, OH

Assessment period:  To time of discharge for ED or hospital

External validity:
  0/4

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

Level 3
N = 685 episodes of AECB in which medical records were available and radiographs were taken (254 patients) 

Setting:  Urban public academic medical center ED

Inclusion (COPD):  Computerized ED discharge diagnosis for COPD, verified by chart review

Inclusion (AcEx):  ED discharge diagnosis of AcEx of COPD

Exclusion:  No chest radiograph

Smoking history:  N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  N/S

Age:  62.2 ( 8.9

Sex:  119 men, 135 women

Race:  N/S


Interventions:  N/S

Outcome(s) of interest:  Abnormal chest radiograph according to radiologist’s report.  Abnormal was defined as the presence of new infiltrates, pulmonary edema, pneumothorax, and new lung masses

Predictors considered:  Age; sex; history of CHF; history of coronary artery disease; chest pain; cough; sputum production; history of fever; rales; pedal edema; jugular venous distension; WBC count; temperature 

(º C); presence of Sherman’s high-yield criteria

Analytic methods:  

· Univariable parametric tests (Student’s t- and chi square tests)

· No multivariable analysis


Abnormal chest radiographs:  16% (109/685 episodes)

Clinically significant abnormalities:

· 88 infiltrates

· 2 new lung masses

· 1 pneumothorax

· 20 episodes of pulmonary edema

Predictors of abnormal CXR:

· History of CHF

· History of fever

· Rales

· Pedal edema

· Jugular venous distension

· Presence of Sherman’s high-yield criteria

Sherman’s high-yield criteria (any of the following: 

· WBC > 15(109/L 

· Total PMN leukocyte count > 8(109/L

· History of CHF

· History of coronary artery disease

· Edema
· Chest pain
Radiographs were not taken in 7.6% of otherwise eligible visits for AECB

Attempt to validate findings of Sherman, Skoney, and Ravikrishnan, 1989

Study population may not be representa-tive of patients presenting with AECB, as patients suspected of having AECB but 



Study
Design and Quality
Patient Population
Study Protocol
Results
Notes





Sensitivity = 0.76

Specificity = 0.41

Pos pred value = 0.20

Neg pred value = 0.90

Overall accuracy = 0.47


diagnosed based on CXR to have another cause for exacerbation may not later receive an ED discharge diagnosis of COPD.

Sherman, Skoney, and Ravi-krishnan, 1989



Design: Retrospective cohort

Dates:  12/86-11/87
Location:  Royal Oak, MI

Assessment period:  To time of discharge or death

External validity:  0/4

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

Level 3


N = 242 patients admitted for AECB; 107 with predominant emphysema/chronic bronchitis; 135 with predominant asthma

Setting:  General medical ward of acute care hospital

Inclusion (COPD):  Computerized discharge diagnosis for COPD, verified by chart review

Inclusion (AcEx):  Required hospitalization with principal discharge diagnosis of COPD

Exclusion:  No chest radiograph; intubation before or immediately on admission
Smoking history:  N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  N/S

Age:  59.3 ( 18.2 (range 18-92)

  COPD:  69.9 ( 8.4

  Asthma:  46.6 ( 19.1

Sex:  88 men, 154 women

Race:  N/S

Abnormal chest radiographs:  

· Overall:  14.5% (35/242)

· COPD:  16% (17/107)

· Asthma:  13% (18/135)

Clinically significant abnormalities:

· COPD:  8 (5 CHF, 3 pneumonia)

· Asthma:  4 (3 CHF, 1 pneumothorax)

Predictors of abnormal CXR:

COPD/emphysema

· Elevated neutrophil count (> 8(109/L)

· Increased sputum production

Asthmatics only

· CHF

All patients 

· CHF

· Elevated neutrophil count (> 8(109/L)

· Leukocytosis (> 15(109/L)

· Edema


(1) No validation of predictors in independent group of patients.

(2) No multi-variable analysis.

(3) Heterogeneity among causes of abnormal CXR (CHF and pneumonia) may reduce ability to identify predictors that are specific to a particular etiology of exacerbation.

(4) Low rate of abnormalities.

(5) Most predictors had missing data from a large number of subjects, limiting the ability to 

assess predictive power.
(6) Study population may not 

be representative of patients presenting with AECB, as patients suspected of having AECB but diagnosed based on CXR to have another cause for exacerbation may not later receive a principal discharge diagnosis of COPD.

Tsai, Gallagher, Lombardi et al., 1993


Design: Prospective cohort

Dates:  

7/91-7/92
Location:  Cleveland, OH

Assessment period:  To time of discharge for ED or hospital

External validity:  1/4

COPD dx+

COPD b(
AECB dx(
N = 128 admissions for AcEx of obstructive airways disease (115 patients)

Setting:  Urban public medical center ED

Inclusion (COPD):  Asthma or COPD according to ATS criteria (1987)

Inclusion (AcEx):  Hospitalized after failing to improve after ED therapy

Exclusion:  No chest radiograph

Smoking history:  N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  N/S
Interventions:  N/S

Outcome(s) of interest:  Change in management based on chest radiograph result, as reported by ED attending and house officer responsible for inpatient care

Predictors considered:
“Complicated” patients defined as the presence of any of the following:

· COPD (versus asthma)

· History of fever (T > 100º F)

· History of heart disease (historical or ECG evidence of IHD or radiographic evidence of CHF or cardiomyopathy)

· History of IV drug abuse

· History of seizures

· Immunosuppression (not including chronic steroid use or diabetes)

· Other pulmonary disease
Change in management based on chest radiograph:  21% (27/128)

Radiographic findings that led to change in management:

· 17 infiltrates

· 7 CHF

· 3 normal

· 1 lobar collapse (intubated patient)

Classification of patients:

· “Complicated” 66% (84/128)

· “Uncomplicated” 34% (44/128)

Performance of criteria for “complicated” patients as a predictor of change in management based on chest radiograph:

Sensitivity 0.98 (95% CI; 0.88-1.0)
Attempt to validate findings of Aronson, Gennis, Kelly, et al., 1989, describing predictors of significant abnormalities in adult asthmatics.

Limited usefulness when applied to patients with AECB, as all would be classified as “complicated.”  The usefulness of the other criteria in those with COPD is not described.




AECB sev(
Internal validity:  

Level 3
Age:  50 ( 18 (range 18-93)
Sex:  54 men, 74 women

Race:  N/S


· History of thoracic surgery
Analytic methods:  

· Univariable parametric tests (chi square tests)

· No multivariable analysis
Specificity 
    0.43 (95% CI; 0.33-0.52)

Pos pred value = 0.20

Neg pred value = 0.90

Overall accuracy = 0.47


Diagnosis of Deep Venous Thrombosis

Oneglia, Lombardi, Polotti, et al., 1998



Design: Prospective cohort

Dates:  

4/96-6/97
Location:  Italy

Assessment period:  At time of presentation 

External validity:  1/4

COPD dx+

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

Level 3


N = 36 consecutive hospitalized with AcEx of COPD

Setting:  Acute care hospital

Inclusion (COPD):  Severe COPD based on history of cigarette smoking, winter bronchitis, dyspnea progressing over several yrs; FEV1/FVC < 70%, PaO2 < 60 mm Hg

Inclusion (AcEx):  Recent increase in severity of respiratory symptoms, resulting in hospital admission

Exclusion:  Increase of FEV1 by more than 15% in response to inhalation of a beta agonist
Smoking history:  N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  N/S

Age:  76.4 ( 7

Sex:  31 men, 5 women

Race:  N/S


Interventions:  Ultrasound evaluation of lower extremities using two-dimensional and color Doppler with compression maneuver

Outcome(s) of interest:  Presence of DVT

Predictors considered:  None

Analytic methods:  None


Prevalence of DVT:  2.8% (1/36 patients), asymptomatic

Location:

· 1 popliteal only

· 0 superficial femoral vein only

· 0 common femoral vein


No reference standard



Prescott, Richards, Tikoff, et al., 1981



Design: Prospective cohort

Dates:  10/76-6/78
Location:  Salt Lake City, UT; and Albuquerque, NM

Assessment period:  At time of presentation 

External validity:  2/4

COPD dx+

COPD bl(
AECB dx+

AECB sev(
Internal validity:  

Level 3


N = 45 consecutive pts hospitalized with “decompensated” AcEx of COPD

Setting:  Veterans Affairs acute care hospital

Inclusion (COPD):  Based on “obstruction of the airways being present on physical examination and/or spirometry”

Inclusion (AcEx):  Symptomatic worsening, including an increase in dyspnea and/or sputum production, combined with various objective changes, such as wheezing, and increasing hypoxemia or hypercarbia

Exclusion:  Patients with an obvious cause for their decompensation, pneumonia, left ventricular failure, tuberculosis, allergy to iodides
Smoking history:  98% past or present (44/45); 49% present (22/45)

Baseline stable FEV1:  N/S

FEV1 at admission:  N/S 

Age:  68.3

Sex:  45 men, 0 women

Race:  N/S
Interventions:  Ultrasound evaluation of lower extremities using Doppler with compression maneuver

Iodine-125-labelled fibrinogen studies (33 subjects) positive if 20% difference that persisted for 24 hours between same site on opposite legs or adjoining sites on same leg

Ascending contrast venography (39 subjects)

Electrical IPG by cuff occlusion technique

Outcome(s) of interest:  Presence of DVT 

Predictors considered:  None

Analytic methods:  Standard categorical methods


Prevalence of DVT: 8.9% (4/45 patients)

Location:

· 2 popliteal only

· 0 superficial femoral vein only

· 2 common femoral vein

All (proximal or distal) DVT

IPG

Sensitivity  50% (2/4)

Specificity 83% (30/36)

Doppler Ultrasound

Sensitivity 50% (2/4)

Specificity 89% (32/36)

Proximal DVT only

IPG

Sensitivity 100% (2/2)

Specificity 84% (32/38)

Doppler Ultrasound

Sensitivity 100% (2/2)

Specificity 90% (34/38)


Small sample size and small number of DVT cases limit comparing tests, identifying predictors



Schön-hofer and Köhler, 1998
Design: Prospective cohort

Dates:  

1/95-12/96
Location:  Germany

Assessment period:  At time of presentation to ICU

External validity:  2/4

COPD dx+

COPD bl+

AECB dx(
AECB sev(
Internal validity:  

Level 3
N = 196 consecutive patients admitted to ICU with AcEx of COPD

Setting:  Urban academic medical center respiratory ICU

Inclusion (COPD):  Severe COPD defined as FEV1 < 1 L and FEV1/FVC < 45%

Inclusion (AcEx):  Clinical diagnosis

Exclusion:  Cancer, left ventricular failure, neurologic abnormalities or a history of DVT, history of PE within 6 mo or other indication for anticoagulant therapy

Smoking history:  N/S

Baseline stable FEV1:  0.7 ( 0.2 L

FEV1 at admission:  N/S

Age:  66.9 ( 9.1

Sex:  110 men, 86 women

Race:  N/S
Interventions:  Ultrasound evaluation of lower extremity using a 5 MHz electronically focused linear-array transducer (model Sonoline, Siemens, Erlangen, Germany).  Veins were assessed for noncompressibility and intraluminal echogenic material, signs indicative of DVT; lower extremity veins were studied in 3 segments:  (1) common femoral vein; (2) superficial femoral veins including long saphenous vein, and (3) popliteal vein

Outcome(s) of interest:  Presence of DVT

Predictors considered:  Age, hemoglobin, hematocrit, PaO2, pH, FEV1, VC, Borg scale

Analytic methods:  

· Univariable nonparametric tests (Mann-Whitney U test)

· No multivariable analysis

Prevalence of DVT:  11% (21/196 patients); asymptomatic in 18/21 cases

Location:

· 8 popliteal only

· 2 superficial femoral vein only

· 11 common femoral vein

None of predictors associated with DVT
Single observer, no assessment of reliability

Similar prevalence found in heterogeneous ICU populations in other studies (cited) 

No reference standard

Winter, Buckler, Bautista, et al., 1983
Design: Prospective cohort

Dates:  10/76-6/78

Location:  

Scotland, UK

Assessment period:  3 to 18 days after admission 

External validity:  2/4

COPD dx+

COPD bl(
AECB dx(
AECB sev+

Internal validity:  

Level 3
N = 29 consecutive hospitalized with exacerbation of COPD

Setting:  Acute care hospital

Inclusion (COPD):  Based on history of cigarette smoking, winter bronchitis, dyspnea progressing over several yrs, FEV1/FVC < 70%, PaO2 < 60 mm Hg

Inclusion (AcEx):  Recent increase in severity of respiratory symptoms, resulting in hospital admission

Exclusion:  Increase of FEV1 by more than 15% in response to inhalation of a beta agonist
Smoking history:  14% current smokers (4/29)

Baseline stable FEV1:  N/S

FEV1 at admission:  0.67 L (range 0.25-1.5)

Age:  67.2 (range 36-84)

Sex:  N/S

Race:  N/S
Interventions:  Indium-111-labelled platelet technique study to diagnose DVT of pelvis and lower extremities; scanning at 24 hours after platelet labelling

All patients receive physiotherapy, O2, antibiotic, nebulized bronchodilator drugs, bed rest

Outcome(s) of interest:  Presence of DVT 

Predictors considered:  Age, spirometric indices, blood gases, percentage of average body weight, interval between admission and scanning

Analytic methods:  

· Univariable parametric tests
· No multivariable analysis

Prevalence of DVT: 

· Any location:  45% (13/29 patients)

· Proximal DVT:  31% (9/29 patients)

· All patients were asymptomatic

Location:

· 4 popliteal only

· 0 superficial femoral vein only

· 9 common femoral vein

Predictors of DVT:  None
Small study, low number of events, little power to identify predictors of DVT

No reference standard

Wide variation in interval between admission and scanning

One patient with negative scan later died and was found to have DVT and PE.  Unknown whether this was a false-negative scan or a later-developing DVT

Ultrasound

Lichten-stein and Mezière, 1998
Design: Prospective cohort

Dates:  20-mo period, dates N/S

Location:  Paris, France

Assessment period:  At time of presentation to ICU

External validity:  0/4

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

Level 3
N = 146 consecutive admissions to ICU; 26 had COPD

Setting:  Urban academic medical center ICU

Inclusion (COPD):  Clinical diagnosis 

Inclusion (AcEx):  Clinical diagnosis

Exclusion:  No chest radiograph

Smoking history:  N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  N/S

Age:  74 (range 63-88)

Sex:  15 men, 11 women

Race:  N/S


Interventions:  Bedside chest ultrasound using longitudinal scans in semirecumbent or supine position.  Hitachi-405 ultrasound with 3.5 MHz cardiac probe and an ADR-4000 portable unit with a 3.0 MHz cardiac probe

Outcome(s) of interest:  Correct classification to COPD, pulmonary edema/CHF for non-respiratory pathology

Predictors considered:  Presence of multiple comet tail artifacts on ultrasound from the pleural line; multiple vertical hyperechogenic narrow-based repetition artifacts, which are distinct from the normal pattern of horizontal parallel reverberation lines

Analytic methods:  

· Univariable parametric tests (chi square tests)

· No multivariable analysis
Classification of patients:  

· Pulmonary edema, 40

· AcEx of COPD, 26

· No dyspnea, 80

Performance of presence of multiple comet tail artifacts on ultrasound as a predictor of pulmonary edema versus COPD in patients admitted to ICU with dyspnea:

Sensitivity = 40/40    1.0 

Specificity = 24/26    0.92


Population was not limited to those in whom diagnosis was in doubt; spectrum bias

Single observer, unknown reliability, reproducibility

Study
Design and Quality
Patient Population
Study Protocol
Results
Notes

Spirometric Assessment

Emerman, Connors, Lukens, et al., 1989a


Design: Prospective cohort

Dates:  N/S
Location:  

Cleveland, OH

Assessment period:  On arrival at ED

External validity:  3/4

COPD dx+

COPD bl+

AECB dx(
AECB sev+

Internal validity:  

Level 3
N = 70 patients presenting with AcEx of COPD

Setting:  ED of large urban medical center

Inclusion (COPD):  Age over 50 yrs, postbronchodilator FEV1 < 75% predicted or FEV1/FVC < 70%

Inclusion (AcEx):  Recent increase in severity of respiratory symptoms, resulting in presentation to ED

Exclusion:  History of asthma (with onset before age 35) or unable to perform spirometry; pneumonia; decompensated CHF; pneumothorax; postbronchodilator increase in FEV1 > 30%
Smoking history:  96% current or former smokers; 60.2 ( 31.4 pack-years

Baseline stable FEV1:  1.37 ( 0.56 L = 57.4% ( 19.3 % predicted
Interventions:  None

Outcome(s) of interest:  Agreement between FEV1 measurements and ABG 

measurements 

Predictors considered:  None

Analytic methods:  

· Pearson correlation coefficients
· Chi-square test with Yates correction


Initial ABG:

· pH 7.43 ( 0.05

· PaCO2 39.7 ( 7.6 mm Hg
· PaO2 63.5 ( 11.8 mm Hg
PaCO2 > 45 mm Hg:  20% (14/70)
PaO2 < 60 mm Hg:  34% (24/70)

pH < 7.36:  4.3% (3/70)

Correlation between FEV1 and:

· PaO2:  0.06, p > 0.05

· PaCO2:  (0.46 p < 0.001

· pH:  0.33, p < 0.01

Correlation between FEV1 % predicted and:

· PaO2:  0.06, p > 0.05

· PaCO2:  (0.47 p < 0.001

· pH:  0.36, p < 0.01


Authors note contrast with studies of asthmatics, where spirometry and 

ABGs are well correlated





FEV1 at admission:  0.71 ( 0.36 L = 25.7% ( 11.4% predicted
Age:  64.0 ( 8.5

Sex:  36 women, 34 men

Race:  N/S




Emerman and Cydulka 1996
Design: Prospective cohort

Dates:  N/S
Location:  

Cleveland, OH

Assessment period:  During ED treatment

External validity:  1/4

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

Internal validity:  

Level 3
N = 556 measurements from 199 patients presenting with AcEx of COPD

Setting:  ED of large urban medical center

Inclusion (COPD):  Age over 50 yrs, previously determined clinical diagnosis or history consistent with a diagnosis

Inclusion (AcEx):  Recent increase in severity of respiratory symptoms, resulting in presentation to ED

Exclusion: History of asthma (ATS) or unable to perform spirometry; pneumonia, decompensated CHF, history of lung cancer, or surgery
Smoking history:  54.5 ( 32.6 pack-yrs

Baseline stable FEV1:  N/S

FEV1 at admission:  0.85 ( 0.44 L = 30.2 ( 13.6 % predicted

Age:  61.4 ( 9.8

Sex:  99 women, 100 men

Race:  N/S
Interventions:  PEFR and FEV1 measured using commercially available spirometer.  PEFR and FEV1 measured simultaneously on each of 3 attempts and highest simultaneously obtained measures were used; FEV1 and PEFR analyzed as absolute values and as percent predicted normal values;  measures taken before treatment, 

1 hour after treatment, and before ED discharge

Outcome(s) of interest:  Agreement between PEFR and FEV1 measurements

Predictors considered:  None

Analytic methods:  Pearson correlation coefficients

PEFR:  113.1 ( 51.6 L/min (26.2 ( 11.5 % predicted)

FEV1 at admission:  0.85 ( 0.44 L (30.2 ( 13.6 % predicted)

Correlation coefficient = absolute values of FEV1 vs. PEFR:  0.84 (p < 0.001)

Percent predicted values:  0.81 (p < 0.001)
Mean difference between % predicted for FEV1 and % predicted for PEFR:  4.3% ( 9.9

In 27% of patients, the absolute difference between % predicted for FEV1 and PEFR was greater than 10%.
Study did not use inexpensive hand held peak-flow meter that offers a less costly, easier-to-use alternative to spirometer 

Emerman, Lukens, Effron,   et al., 1994
Design: Prospective cohort

Dates:  N/S
Location:  

Cleveland, OH

Assessment period:  During treatment in ED

External validity:  2/4

COPD dx+

COPD bl(
AECB dx(
AECB sev+

Internal validity:  

Level 3


N = 90 patients presenting with AcEx of COPD 

Setting:  ED of large urban medical center

Inclusion (COPD):  Age over 50 yrs, postbronchodilator FEV1 < 75% predicted or FEV1/FVC < 70% (ATS 1987 criteria)

Inclusion (AcEx):  Recent increase in severity of respiratory symptoms, resulting in presentation to ED

Exclusion:  Acute asthma, pneumonia, CHF, pneumothorax, lung cancer

Smoking history:  51.9 ( 23.8 pack-yrs

Baseline stable FEV1:  N/S

FEV1 at admission:  30.9 ( 18.9% predicted
Interventions:  Hourly administration of beta-agonists; aminophylline and intravenous steroids at discretion of treating physician

Outcome(s) of interest:  Pretreatment and posttreatment FEV1 (% predicted normal) measured by computerized portable pneumotachygraph-type spirometer

Predictors considered:  Pretreatment and posttreatment estimates of FEV1 by treating physician; physician level of training (attending vs. resident); severity of obstruction (FEV1 < 30%)

Analytic methods:  

· Pearson correlation coefficients
· Chi-square test with Yates correction

Post-treatment FEV1 (measured):  35.7% ( 19.7% predicted normal

Correlation between observed and predicted FEV1:

Pretreatment FEV1:

(actual): r = 0.34 (p<0.001)

(as % predicted) r = 0.42 (p<0.001)

38% accurate

48% high

14% low

Posttreatment FEV1: 

(actual): r = 0.57 (p<0.001)

(as % predicted): r= 0.63 (p<0.0001)

46% were accurate

43% high

11% low

Predictors:  Level of training:  61% of attending physician’s pretreatment estimates were accurate compared with 22% of residents’ estimates (p < 0.001)
Pretreatment estimates obtained before FEV1 measurement, but for posttreatment estimate; physicians were not blinded to pretreatment FEV1 measure-ment.  This may explain improved accuracy of physician posttreatment FEV1 predictions

Authors conclude that physicians tend to overestimate FEV1, and their predictions are not sufficiently accurate to guide treatment decisions.



Age:  63.0 ( 8.5

Sex:  44 women, 46 men

Race:  N/S 




Estimating Serum Theophylline Levels

Elenbaas and Payne, 1984
Design: Prospective cohort

Dates:  N/S
Location:  

Kansas City, MO

Assessment period:  On arrival at ED

External validity:  0/4

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

Level 3


N = 40 patients presenting with AcEx of COPD (n=11) or asthma (n=29) and a clinical history of theophylline use within previous 12 hours

Setting:  ED of an urban medical center

Inclusion (COPD):  Past history of COPD (chronic bronchitis or emphysema) or asthma

Inclusion (AcEx):  Recent increase in severity of respiratory symptoms, resulting in presentation to ED

Exclusion:  N/S
Smoking history:  33% (13/40) smoked ½ pack per day or more
Baseline stable FEV1:  N/S

FEV1 at admission:  N/S

Age:  41.5 ( 19.97 (range 17-76)

Sex:  20 women, 20 men

Race:  N/S
Interventions:  None

Outcome(s) of interest:  Serum theophylline level, predicted using pharmacokinetic formula assuming steady state (stable dose for at least five elimination half-lives)

Predictors considered:  Cigarette use (yes or no), body weight, type of theophylline preparation, theophylline dose, hours since last outpatient theophylline dose, interval between theophylline doses

Analytic methods:  

· Pearson correlation coefficients
· Chi-square test with Yates correction

Initial serum theophylline level:  12.7 ( 6.62 μg/mL

Subtherapeutic (<10 μg/mL): 
39% (16/41)

Therapeutic (10 μg/mL -20 μg/mL) 49%

Toxic (>20 μg/mL)  12% (5/41)

Agreement between observed and predicted theophylline levels:

                                 Observed

Predicted           Sub    Ther   Tox

Subtherapeutic  12         3       1

Therapeutic          3       16       4

Toxic                     1         1       0

Correlation between observed and predicted theophylline levels:  

r = 0.468  (p-value not reported)

In 38% of cases (15/40), the difference between predicted and observed theophylline levels exceeded 5 μg/mL.


Predicted serum theophylline levels calculated without knowledge of prior outpatient theophylline levels

Discrepancy between data presented in text and figure could not be resolved

Predictive model and accuracy assessment do not address difference based on diagnosis (COPD versus asthma) or age 



Age:  64.3 ( 8.1

Sex:  37 women, 42 men

Race:  N/S




1External 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 the 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 the following:  mental status change, work of breathing, ventilatory status (+ = yes = 1; ( = no = 0).

2Internal validity score (Levels 1-3):  Level 1 = inception cohort study with ( 80% followup, a systematic review (with homogeneity) of inception cohort studies, or clinical prediction guide validated on a test set; Level 2 = retrospective cohort study of 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 cohort studies. 
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