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The numbers (2008)The numbers (2008)
• 822,500 hospitalizations for COPD (ICD9 codes)

• LOS 4.7 days / hosp 
• Cost $7,500 / hosp , $6.1 billion total costs
• Insurance

o 69% Medicare,  10% Medicaid
o 16% Private
o 3% Uninsured

• Discharge location
H 6 % O h f ili 13% h 1 6% O ho Home 67%, Other facility 13%, Deaths 1.6%, Other

Wier, L.M. , AHRQ HCUP, Statistical Brief #106, 2011







More numbers: COPD #3 cause of 
readmissions in Medicare beneficiariesreadmissions in Medicare beneficiaries

MedPAC (Medicare Payment Advisory Commission), Report to Congress, 2007



SummarySummary

1 800 000 hospitalizations $7 500 per1. 800,000 hospitalizations, $7,500 per 
hospitalization

2 Patients hospitalized for COPD also have2. Patients hospitalized for COPD also have 
HTN, DM, CAD, smoking history, HF

3 P i i h PNA HF i AMI f l3. Patients with PNA, HF, sepsis, AMI often also 
have COPD

4. Among the most costly cause of readmissions 
for Medicare
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Study #1Study #1



Setting and patientsSetting and patients

• 6 Acute Glasgow hospitals and Lanarkshire6 Acute Glasgow hospitals and Lanarkshire
hospitals

• Patients recently discharged from hospital• Patients recently discharged from hospital 
following AE‐COPD

FEV 70% FEV1/FVC 70%– FEV<70%, FEV1/FVC<70%
– Excluded : hx of asthma, or left HF, active cancer, 
confusion/poor memoryconfusion/poor memory

Bucknall CE, BMJ 2012



InterventionIntervention
• Both groups • Intervention group –

“ d lf– “Long term treatment 
optimized”

– Inhaler technique

“supported self‐
management”

4 home visits over 2– Inhaler technique 
teaching

– Offered smoking 

– 4 home visits over 2 
mos, then q6 weeks, 
plus PRN

cessation advice and 
pulmonary rehabilitation

• Control group

– Diary cards to record Sx, 
then initiate tx with Abx
X 7 days and prednisone• Control group

– Managed by their 
physician

X 7 days and prednisone 
X 5 days based on 
algorithmp y

Bucknall CE, BMJ 2012



ResultsResults

• N=464, 232/ group • Enrolled /interventionN 464, 232/ group
• Baseline ‐ balanced

– Mean 69 YO

Enrolled /intervention 
began median 29 days 
after DCMean 69 YO

– 37% men
– FEV1 40% pred

• Only 42% in 
intervention group 

– 41% lived alone
– 39% current smoker

learned to self‐manage 
using diary cards

P di– 59% hosp for COPD past 
12 mos

– 7% LTOT

– Predictors
• Younger patients
• Living with others7% LTOT

Bucknall CE, BMJ 2012



Hospitalized 
or death 
from COPDfrom COPD, 
%

Intervention v control: 48% vs. 47%, 
Relative hazard 1 05 (0 8 to 1 38)Relative hazard 1.05 (0.8 to 1.38)

Bucknall CE, BMJ 2012



Lesson #1: Interventions to prevent re‐
h l h ffhospitalizations may have no effect

• Intervention too latete e t o too ate
– 29 days after DC

• Intervention too weak 
– 42% able to self‐manage

• Intervention incomplete
– No home exercise program

• Measurement error
– COPD‐specific vs. all‐cause
– Power ‐ Relative hazard 1.05 (0.8 to 1.38)



Study #2Study #2



Setting and patientsSetting and patients

• Two tertiary hospitals in Barcelona/Spain andTwo tertiary hospitals in Barcelona/Spain and 
Leuven/Belgium

• Patients• Patients
– Hospitalized for AE‐COPD
E l d d– Excluded

• Not living in area
• Severe comorbid illness• Severe comorbid illness
• Logistical limitations (e.g., no phone)
• Admitted to nursing homeAdmitted to nursing home



InterventionIntervention
• Usual care  • Integrated Care

– 2 hr education by RN before DC
– Managed by their 
physician

y
• COPD, use of meds/non meds, tx

for  exacerbations
• Customized treatment plan

– Barcelona – Home visit primary 
care team (MD, nurse, social 
worker) within 72 h of DC

– Leuven – Home visits by GPs. 
Study physician contacted GPs y p y
to provide additional 
recommendations.

– Phone calls q1 week X 4, then 
at 3 and 9 months to reinforce 
self‐management  

– RN case manager at call center, 
web access to medical records

Casas A, ERJ 2006



ResultsResults

• N=155, 65 intervention, • Intervention beganN 155, 65 intervention, 
90 usual care

• Baseline

Intervention began 
before DC

HR for readmission IC v UC:

– Mean 70 YO
– 83% men Integrated care

HR for readmission IC v UC: 
0.55 (95% CI 0.34‐0.87)

– FEV1 42% pred
– 26% current smoker

g

Usual care
– 17% LTOT

No differences in deaths, IC v UC: 19 v 16%

Casas A, ERJ 2006

,



Lesson #2: Interventions can prevent 
h lre‐hospitalizations

• Why did the intervention succeed?Why did the intervention succeed?
– Timing of intervention (prior to DC)?
Enhanced self management (but not reported)?– Enhanced self‐management (but not reported)?

– Expertise of providers at home visits?

M t ?• Measurement error?
• Lack of masking

T I ?– Type I error?



BREATH TrialBREATH Trial Study #3BREATH TrialBREATH Trial Study #3

Ann Intern Med 2012;156:673‐683Ann Intern Med 2012;156:673 683Courtesy of D. Niewoehner, MD



BREATH Trial: Study DesignBREATH Trial: Study Design
– RCT, VA Cooperative Studies Program, of case‐manager 
f l d lf lfacilitated self‐management vs. usual care

• Target 960 patients at 20 sites
• Study stopped <50% enrollment due to excess adverse events in 1 groupy pp g p

– Major eligibility criterion =  COPD‐related hospitalization in 
prior year

– Intervention
• “Living Well with COPD” (4 individual and 1 group sessions, each 1‐1.5 hours)
• Written action plan with refillable antibiotic and prednisone prescriptionsp p p p
• Case manager made calls q1 month X 3 mos, then q3 months; plus PRN by patient

– Primary outcome – 1st COPD hospitalization over 1‐3 years

Courtesy of D. Niewoehner, MD Ann Intern Med 2012;156:673‐683



BREATH Trial: Study sites
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Ann Intern Med 2012;156:673‐683Courtesy of D. Niewoehner, MD



BREATH Trial: Results
Hospitalization for COPD

HR = 1.13 [95% CI, 0.70 to 1.80], P  0.62
All cause mortality

HR = 3.00 [95% CI, 1.46 to 6.17], P=0.003

Intervention

InterventionIntervention
Control

Courtesy of D. Niewoehner, MD

Control

Courtesy of D. Niewoehner, MD

Courtesy of D. Niewoehner, MD Ann Intern Med 2012;156:673‐683



BREATH Trial: ResultsBREATH Trial: Results

Cause of Usual care Intervention Hazard ratio (95% CI) PCause of 
death

Usual care
deaths

Intervention 
deaths

Hazard ratio (95% CI) P 
value

All cause 10 28 3.00 (1.46-6.17) 0.003( )

COPD 3 10 3.60 (0.99-13.08) 0.053

Cardiovascular 2 3 1.62 (0.27-9.72) 0.60

Other 2 7 3.78 (0.78-18.17) 0.096

Unknown 3 8 2.81 (0.74-10.56) 0.128

Courtesy of D. Niewoehner, MD Ann Intern Med 2012;156:673‐683



Courtesy of D. Niewoehner, MD Ann Intern Med 2012;156:673‐683



Lesson #3: Interventions to prevent re‐
h it li ti b h f lhospitalizations may be harmful

Possible causes:
1. Chance
2. Imbalance in baseline characteristics (identified and 

unidentified)
F i d (44% 52%) ith HF (20 15%) i• Fewer married (44% v 52%), more with HF (20 vs. 15%) in 
intervention group 

3 Intervention itself (e g delay in seeking medical3. Intervention itself (e.g., delay in seeking medical 
care)

Ann Intern Med 2012;156:673‐683Courtesy of D. Niewoehner, MD
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Lessons learnedLessons learned
1 Some educational interventions may not1. Some educational interventions may not 

work
2 Some educational interventions may work2. Some educational interventions may work

• Why?

3 S d ti l i t ti b3. Some educational interventions may be 
harmful

J d i b i• Just do it may be incorrect
• “Quality improvement” that are not evidence based may 

be injuriousbe injurious 
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(some) Unanswered questions and 
next steps

• Who • In the meantime
– Navigator

• What
– Comorbidity

– Keep it simple

– Evidence based treatment 
d ti i h it l• When

– Start, frequency, duration
• Where

recommendations in hospital 
and post DC

– Provide clear instructions toWhere
• Cost and cost‐effectiveness

Provide clear instructions to 
patient / caregiver before DC

• Reconcile and teach use of 
medicines

• Arrange follow‐upArrange follow up

– Communicate DC instructions 
with  outpatient provider



“… there are things we… there are things we 
know we know…. We 
also know there arealso know there are 
known unknowns; 

that is to say we know that is to say we know
there are some things 
we do not know.  But 

there are also 
unknown unknowns–

Donald Rumsfeld, 2002
On the search for weapons 
of mass destruction in Iraq

Donald Rumsfeld
On preventing re‐

hospitalizations for COPD

the ones we don’t 
know we don’t know.”


