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COPD®stage

Table 2.5. Classification of Severity of Airflow
Limitation in COPD
(Based on Post-Bronchodilator FEV,)

In patients with FEV_ /FVC < 0.70:

GOLD 1:  Mild FEV, 2 80% predicted
GOLD 2:  Moderate 50% = FEV, < 80% predicted
GOLD 3:  Severe 30% = FEV, < 50% predicted

GOLD 4:  Very Severe FEV, < 30% predicted

GOLD guideline updated 2015
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Table 2.6: RISK IN COPD: Placebo-limb data from
TORCH™, Uplift"*T and Eclipse'***
.GOLD : Exacerhatifns Hospitalizations 3-year
spn;zvm;trm (per year)*t# (per year)* # Mortality*t
GOLD 1: Mild ? ? ?
ﬁgd'ﬁaf; 0.11-0.2 1%+
Gsztgrj 0.25-0.3 159%*
GOLD 4 04054 249"
Very severe

GOLD guideline updated 2015



COPD@stagerllHealth-related QOL

Figure 2.2. Relationship Between
Health-related Quality of Life, Post-bronchodilator
FEV, and GOLD Spirometric Classification
(Adapted from Jones'?)
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COPD and Incident Cardiovascular

Disease Hospitalizations and Mortality:

Kaiser Permanente Medical Care

Program*

Stephen Sidney, MD. MPH: Michael Sorel, MPH:
Charles P. Quesenberry. |r.,

Stephan Lanes, PhD: and Mark D. Eisner. MD. MPH. FCCP

PhD: Cynthia DeLuise, RPA-C, MPH.;
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Age-Adjusted
Rate Ratiof

Modelft

Model Excluding
CVD Prevalent
at Baselinef}

2.27 (1.95-2.65)
493 (3.36-7.24)
1.46 (1.21-1.75)

1.81 (1.54-2.1¢

1.25 (1.03-1.5

1.85 (1.535-2.21)
3.50 (2.22-5.50)
1.35 (1.09-1.66)

2.35 (1.184.67)

D)
3.53(2.38-5.25
1

1.54 (0.72-3.31)|

Case
Patients,
Outcomes No.

MI 487
CHF 138
Stroke 260
[Pulmonary embolism 29
Other CVD§ 1,407
Any study end points|| 918
All CVD 2,325

2.59 (2.35-2.84)
2.09 (1.87-2.33)
2.36 (2.20-2.54)

1.96 (1.77-2.16
1.68 (1.50-1.88

)
)
)
1.89 (0.93-3.85)
)
)
1.84 (1.70-1.98)

1.95 (1.74-2.18)
1.71 (1.51-1.94)
1.84 (1.69-2.00)

*Age- 1djusted rate per 100,000 person-years.

tValues given as RR (95% CI).

tModel includes independent variables age, gender, hypertension, hyperlipidemia, and diabetes.
§-Inc1udes all CVD diagnostic codes (ICD-9 codes 390x to 459x) not included in the main study end points (ie, the first eight end points on the

list in this table).

|Any study end point refers to the first eight end points on the list in this table.

Chest.2005;128(4)2068-2075

F1H-19994 124
COPDL’ B AL71=45966 A

':'J %w

1996




Medical error—the third leading cause of death in the
UsS

Medical error is not included on death certificates or in rankings of cause of death. Martin Makary
and Michael Daniel assess its contribution to mortality and call for better reporting

Ca USES Of death, US, 201 3 Based on our estimate,

medical error is the

3rd most common
cause of death in the US

Heart All causes
disease
611k 2,597k

Suicide
41k

Motor ‘ ’ '
vehicles Firearms

34k 34Kk

© 2016 BM) Publishing group Ltd.
However, we're not even counting
this - medical error is not recorded Data source:

on US death certificates http://www.cdc.gov/nchs/data/
nvsr/nvsré4/nvsré4_02.pdf
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Prevalence of venous thromboembolism at a teaching hospital in
Okinawa, Japan

LL

Table 4: Multivariable-adjusted odds ratios (OR) and 95% con-
fidence intervals (CI) of characteristics associated with VTE diagnosis
in women as compared to men (n=141)*

Table 3: Odds ratios (OR) and 95% confidence intervals ch - .
o \ . . aracteristic OR 95% CI
(95%CI) of VTE diagnosis in women as compared to men, stratified
— Age (continuous) 1.02 1.00-1.05
by age (n=131,060).
Diagnosed as inpatient — n (%) 1.37 04146l
Age (years) OR 95%Cl Postoperatively — n (%) 1.26 0.37-4.29
<30 0.9 000284 Institutionalized within 3 months prior to admission { 1.19 0.41-351
Prior VTE 301 0.59-15.62
30-49 0.63 0.15-1.10
Current cancer 1.66 0.51-5.35
50-69 388 [.45-6.3I
BMI = 25 (kg/m?) 142 0.73-2.76
70-79 244 0.64-424
Lower extremity paralysis 0.54 0.19-1.55
280 73 012-33 Immobilization > 7 days 1.05 0.36-3.03
All women 97 126-1268 Hypercoagulable state 1.55 0.35-6.90
VTE = venous thromboembolism Heart failure 4 0.68-17.24
Varicose veins 091 0.06-12.99
* Adjusted for all other variables listed. THospital or non-acute care facility (ie, psychiatry hospital,
rehabilitation hospital, nursing home).

ZHETIE, 50—69m% B CTVIED YR IN—F S Tl VIEQBEZEDFEAYRZELTELY

Thromb Haemost 2005; 93: 876-9



Padua Prediction Score

Table 1 Risk assessment model|(high risk of VTE: >4)

Baseline features Score

lad

Active cancer*

Previous VTE (with the exclusion of
superficial vein thrombosis)

Reduced mobility"

Already known thrombophilic condition?

Recent (£1 month) trauma and/or surgery

Elderly age (=70 years)

Heart and/or frespiratory failure

Acute myocardial infarction or ischemic stroke

Acute infection and/or rheumatologic disorder

Obesity (BMI =30)

Ongoing hormonal treatment

sd

*Patients with local or distant metastases and/or in whom chemo-
therapy or radiotherapy had been performed in the previous 6 months.
"Bedrest with bathroom privileges (either due to patient’s limitations or
on physicians order) for at least 3 days. *Carriage of defects of anti-
thrombin, protein C or S, factor V Leiden, G20210A prothrombin
mutation, antiphospholipid syndrome.

J Thromb Haemost . 2010 ; 8 ( 11 ): 2450 - 2457
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Prevalence of Pulmonary Embolism in
Acute Exacerbations of COPD*

A Systematic Review and Metaanalysis
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Table 1—Characteristics of Individual Studies Included in This Review

Patients, No. of STROBE* Quality Score
Study Study Date Country No. Setting Centers Diagnostic Modality PE, % DVT, % Important Issues (Maximum Score Is 22)7
Tillie-Leblond ~ April 1999 to France 197  Inpatients 1 Lower-leg ultrasound**; | 25 12.69 High rate of malignancy 22
et al'® December spiral CT (29%); criteria for PE
2002 angiography** diagnosist; only
included severe
COFD exacerbation}
Rutschmann  February 2003 to  Switzerland 123 Emergency 2 d-Dimer**; lower-leg 3.30 1.63 Criteria for PE 21
et al't December department ultrasound**; spiral diagnosis§; included
2004 CT angiography** moderate and severe
COPD exacerbation|
Mispelaere May 1998 to France 31 Inpatients 1 d-Dimer**; lower-leg 29 25381 Excluded patients with 20
et al'? April 1999 ultrasound**; spiral negative d-dimer;
CT angiography**; patients with
pulmonary moderate-to-severe
angiography** COPD exacerbationy
Lesser et al°  January 1985 to  United States 108 Inpatients and 6 V/Q scan**; pulmonary | 19 Not available |Patients with mild-to- 19
September outpatients angijography**; severe COPD
1986 autopsy (in one exacerbation#;
patient) pulmonary function
tests done only in
39.8% of patients
Hartmann May 1997 to Netherlands 91  Inpatients and 6 d-Dimer**; lower-leg 29 21.98 Possibility of patients 21
et al® March 1998 cutpatients ultrasound**; V/Q misclassified as
scanf?; spiral CT COPD; severity of
angiography} {; COPD not
pulmonary documented
angiography

Chest.2009;135(3):786-793.
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Strengthening the Reporting of

Observational Studies in

Epidemiology scorez {5 Ff
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TABLE 1.

The STROBE statement—Checklist of Items That Should be Addressed in Reports of Observational Studies

Item
Number Recommendation
TITLE and | (a) Indicate the study’s design with a commonly used term in the title or the abstract
ABSTRACT (b) Provide in the abstract an informative and balanced summary of what was done and what was found
INTRODUCTION
Background 2 Explain the scientific background and rationale for the investigation being reported
rationale
Objectives 3 State specific objectives, including any prespecified hypotheses
MLETHODS
Study design 4 Present key elements of study design early in the paper
Setting 5 Describe the setting. locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection
Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of
follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of case ascertainment and control selection. Give
the rationale for the choice of cases and controls
Cross-sectional studv—Give the eligibility criteria, and the sources and methods of selection of participants
(b) Cohort study—For matched studies, give matching criteria and number of exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of controls per case
Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic critenia, if applicable
Data sources 8* For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of
measurement assessment methods if there 1s more than one group
Bias 9 Describe any efforts to address potential sources of bias
Study size 10 Explain how the study size was arrived at
Quantitative 1 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen, and why
variables
Statistical 12 (a) Describe all statistical methods, including those used to control for confounding
methods (b) Describe any methods used to examine subgroups and interactions
(c) Explain how missing data were addressed
(d) Cohort study—1f applicable, explain how loss to follow-up was addressed
Case-control study—If applicable. explain how matching of cases and controls was addressed
Cross-sectional study—If applicable, describe analytical methods taking account of sampling strategy
(¢) Describe any sensitivity analyses
RESULTS
Participants 13+ (a) Report the numbers of individuals at each stage of the study—eg, numbers potentially eligible, examined for eligibility,
confirmed eligible, included in the study, completing follow-up, and analyzed
(b) Give reasons for non-participation at each stage
(¢) Consider use of a flow diagram
Descriptive data 14* (a) Give characteristics of study participants (eg. demographic, clinical, social) and information on exposures and potential
confounders
(b) Indicate the number of participants with missing data for each variable of interest
(¢) Cohort study—Summarize follow-up time (eg, average and total amount)
Outcome data 15*  Cohort study—Report numbers of outcome events or summary measures over time
Case-control study-—Report numbers in each exposure category, or summary measures of exposure
Cross-sectional study—Report numbers of outcome events or summary measures
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg 95% confidence intervals).
Make clear which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were categorised
(¢) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
Other analyses 17 Report other analyses done—eg. analyses of subgroups and interactions, and sensitivity analyses
Key results I8 Summarise key results with reference to study objectives
Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude
of any potential bias
Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations. multiplicity of analyses, results from similar
studies, and other relevant evidence
Generalizability 21 Discuss the generalizability (external validity) of the study results
OTHER
INFORMATION

Funding

Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the
present article is based

*Give such information separately for cases and controls in case-control studies, and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies
Separate versions of the checklist for cohort, case-control and cross-sectional studies are available on the STROBE website at www.strobe-statement.org
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MEDLINE: " EMBASE: ]

R e S u | t 888 records 2,109 records

Y y
[ 1,650 records l

Step 1. Title screening |
Titles reviewed by one investigator J

Y

according to the criteria

L 4
[ 99 abstracts }

Step 2. Abstract screening
Abstracts reviewed by two
investigators, decisions made by third
independent investigator

L ) Y

[ 22 main reports }

Y

Main reasons for exclusion®:

1) Uncertainty about AE-COPD
Step 3. Evaluation of main reporis vs stable COPD (n = 3)

Abstracts reviewed by two _ 2) No prevalence number reported
investigators, decisions made by third (n = 4)

independent investigator 3) Other technique for diagnosis

(n=9)
q 7 studies included 3 4) No empirical data (n = 4)

Figure 1 - Flow diagram of the study selection process and numbers of studies identified. AE-COPD = acute exacerbation of COPD. “Studies could
have fulfilled more than one criterion.

Y




TABLE 1 | Characteristics of Studies Included With Descriptive Statistics on Rates of PE and DVT

Result

Patient Selection Definition of AE- Patients With Sex PE OVT STROBE
Study,Year Country Criteria COPD Setting AE- COFD Age, Mean (SD) | (% Male) (%) (%) Mortality in PE score
Shapira-Roatman Israel All patients Worsening of Inpatients 65.5% 71.4 18.4 NA Not 19
et al1 with COPD dyspnea that described
admitted to required
the hospital admission to
for AE-COPD the hospital
and COPD
confirmed by
spirometric
data
Akpinar et al**/ Turkey All patients Worsening in Inpatients 172 B2.6 29.1 | No 20
2014 with COPD respiratory significant
hospitalized symptoms difference
for AE-COPD beyond normal
and COPD day to day
confirmed variations that
by medical led to a change
history and in medication
medical
records
Choi et al*®/2013 | South All patients Acute Inpatients 103 71 (6.0) 70 5.0 6 No 19
Korea with COPD deterioration significant
hospitalized from a stable difference
for AE-COPD condition that
and COPD required
confirmed by admission to
spirometric the hospital
data and
medical
records
Kamel et al*%/ Egypt Not described Not described Inpatients 105 28.6 | 10.5 | Not 18
2013 described
Gunen et al™/ Turkey All patients Acute 131 67 (10.1) 79.40 | 13.7 | 10.6 | Increased 19
2010 with COPD deterioration in-hospital
admitted to from a stable mortality
the hospital condition that and
for AE-COPD required increased
and COPD admission to 1-y
confirmed by the hospital mortality




Result

TABLE 1 | (Continued)

Study Year

Country

Patient Selection
Criteria

Definition of AE-
COPD

Setting

Patients With
AE- COPD

Age, Mean (SD)

Sex
(% Male)

Gh

ovT
(%)

Mortality in PE

STROBE
score

Rutschmann
et al*'/2007

Tillie-Leblond

et alL

Switzerland

France

medical
history,
medical
records, and
medications
used

All patients
admitted to
the ED fora
AE-COPD and
moderate to
severe COPD
according to
GOLD
definition

All patients with
COPD
admitted to
the hospital
for AE-COPD
and COPD
diagnosed
according to
ATS criteria

Worsening of
dyspnea that
required
admission to
the ED

Acute
deterioration
from a stable
condition that
required
admission to
the hospital

Inpatients

Inpatients

123

71 (8.0)

60.5 (12.1)

83.6

25.0

2.2

12.7

Not
described

Not
described

20

21

8F-COPD = acute exacerbation COPD; ATS = American Thoracic Society; GOLD = Global Initiative for Obstructive Lung Disease; NA = not available; PE = pulmaonary embolism; STROBE = Strengthening the Reporting
of Observational Studies in Epidemialogy.

*Range = 43-92 years.



Primary Outcome Prevalence of PE in AE-COPD

Study Events Total Proportion 95% ClI W(random)
Shapira-Rootman et al'? (2015) 9 49 . 0.18 (0.09-0.32) 12.9%
Akpinar et al®*! (2014) 50 172 B 0.29 (0.22-0.36) 14.8%
Choi et al*® (2013) 5 103 B— 0.05 (0.02-0.11)  14.2%
Kamel et al*® (2013) 30 105 | o 0.29 (0.20-0.38) 14.3%
Gunen et al*® (2010) 18 131 —l— 0.14 (0.08-0.21) 14.5%
Rutschmann et al*' (2007) 4 123 W 0.03 (0.01-0.08)  14.4%
Tillie-Leblond et al'! (2006) 49 197 —— 0.25 (0.19-0.32)  14.9%
Random effects model 880 —-I——— 0.16 (0.08-0.26) 100%
| (0.00-0.56)
Heterogeneity: I° = 92.2%, tau-squared = 0.0241, P < .0001
0O 01 02 03 04 05

L
H

RETOEMNKEL, 1

3

16.1%(95%Cl,8.3%-25.8%) D AE-COPDMD B FH [ZPEZFEE&H 1=

53 (33.3%-29.1%



°rimary Outcome -HFEIT-
Prevalence of DVT in AE-COPD

Study Events Total Proportion 95% CI W(random)
Akpinar et al®*! (2014) 50 172 . 0.29 (0.22-0.36) 17.0%
Choi et al®® (2013) 6 103 —F 0.06 (0.02-0.12) 16.3%
Kamel et al*? (2013) 11 105 e 0.10 (0.05-0.18) 16.3%
Gunen et al®*® (2010) 14 131 —-— 0.11 (0.06-0.17) 16.7%
Rutschmann et al*' (2007) 2 123 B— 0.02 (0.00-0.06) 16.6%
Tillie-Leblond et al'! (2006) 25 197 —'— 0.13 (0.08-0.18) 17.1%
Random effects model 831 --'—-—-— 0.10 (0.04-0.19) 100%

Heterogeneity: I? = 92.2%, tau-squared = 0.021, P < 5.0001 (0.00-0.48)

0 0.1 0.2 0.3 0.4

10.5%(95%Cl,4.3%-19.0%) D AE-COPD) B & [ZDVTZER&H 1=
Inclusion&N =TT D H>H6 D DT ML EEHT



Secondary Outcome
Localization and Clinical Relevance of PE in AE-COPD

-5DDHE TABLE 2 | Localization of PE Found in AE-COPD
Anatomical Region Cases %
32. 5%75‘?)1\(:[ |’:tl_ . X"j |$ Pulmonary trunk 1 0.8
ZTOMIEENLYELALIZHFR Main pulmonary arteries 42 35.0
Lobar and interlobar arteries 38 31.7
HR_L |$ X:‘j |$PE&%*LJ: [,) Isolated subsegmental arteries 39 32.5
ﬁ‘f_LlsATE-d_éPEt Enn‘*%‘fﬁ Total 120 100
0) F'aﬁ‘ i*&%f&bo AE-COPD = acute exacerbation of COPD; PE = pulmonary embolism.

Tillie-Leblond et al, Akpinar et al, Choi et al, Gunen et al, Rutschmann et al.



Secondary Outcome
Localization and Clinical Relevance of PE in AE-COPD
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Akpinar et al, Choi et al, Gunen et al.
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Secondary Outcome
Clinical Markers
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TABLE 3 | Markers ror taentncation or Fe In AE-LUFD™

Markers

Significant Findings

Not Significant Findings

Patient characteristics
Sex
Obesity
Clinical symptoms
No symptoms of RTI
Increased sputum
Pleuritic chest pain
Physical examination
Hypotension
Lower leg asymmetry
Syncope
Respiratory function
FEV;
Arterial blood gas
Pacos lower in PE
pH value higher in PE
Decrease in Pacoz
Laboratory findings
NT-proBNP
Polycythemia
Diagnostics
ECG
AF
Ultrasonography
Cardiac failure
Chest radiography
Atelectasis
Pulmonary artery enlargement
Wells score
Previous VTE
Malignancy
Immobility
Outcome measures
Length of stay
Mortality
Need for ICU treatment

Gunen et al*?

Akpinar et al**

Choi et al*®
Choi et al*®

Akpinar et al,** Gunen et al*®

Gunen et al*®
Akpinar et al!
Gunen et al*?

Shapira-Rootman et al*?
Akpinar et al**
Akpinar et al!

Tillie-Leblond et al'*

Akpinar et al**
Kamel et al®®

Gunen et al*®

Gunen et al*®

Shapira-Rootman et al**

Shapira-Rootman et al*?
Tillie-Leblond et al!

Akpinar et al,** Gunen et al*°
Gunen et al*®

Akpinar et al,** Gunen et al*®

Gunen et al®*®?

Akpinar et al,** Choi et al,*® Tillie-Leblond et al**
Choi et al,*® Gunen et al,® Tillie-Leblond et al*

Akpinar et al®*
Tillie-Leblond et al**

Tillie-Leblond et al**

Choi et al*®
Choi et al®®

Gunen et al,>® Tillie-Leblond et al**

Choi et al*®

Tillie-Leblond et al**

Akpinar et al,>* Gunen et al*?
Tillie-Leblond et al**
Choi et al*®

Choi et al*®

Akpinar et al’?

AF = atrial fibrillation; NT-proBNP = N-terminal prohormone of brain natriuretic peptide; RTI = respiratory tract infection.
*Cox regression analyses revealed that VTE was the only factor that significantly increased mortality.
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Discussion
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Limitation

First
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Limitation

Second
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Conclusions
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