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Meta-analysis: Respiratory rehabilitation relieves dyspnea
in COPD

D-dimer levels detected DVT in patients hospitalized for
stroke rehabilitation

Lacasse Y, Wong E, Guyatt GH, et
al. Meta-analysis of respiratory re-
habilitation in chronic obstructive
pulmonary disease. Lancet. 1996
Oct26;348:1115-9.

Objective
To assess the effectiveness of respira-
tory rehabilitation on exercise capac-
ity and health-related quality of life
(HRQL) in patients with chronic ob-
structive pulmonary disease (COPD).

Data sources
Randomized controlled trials were
identified by searching MEDLINE
(1966 to October 1995) and Cumu-
lated Index to Nursing and Allied
Health (1982 to October 1995) using
the keywords lung diseases, obstruc-
tive; rehabilitation; exercise therapy;
research design; longitudinal studies;
evaluation study; and randomized
controlled trial. Reference lists of re-
trieved articles were also scanned, ab-
stracts presented at international
meetings were searched, and experts
were contacted.

Study selection
Studies were selected if they included
patients with a clinical diagnosis of
COPD and evaluated inpatient, out-

Commentary
Although much of the damage caused by
COPD is irreversible, many treatments are
valuable. The meta-analysis by Lacasse and
colleagues shows that a rehabilitation pro-
gram can increase functional capacity, re-
duce clyspnea, and improve mastery. The
patients in the studies (mean age 60 y) had
severe COPD with a mean forced expira-
tory volume in 1 second that was 30% to
40% of the predicted value. The rehabili-
tation programs varied greatly, from 6 weeks
to 6 months in duration; from inpatient to
eimer outpatient or home settings; and from
lower-limb exercises alone to lower- and
upper-limb exercises, breathing exercises,
and inspiratory muscle training. The pro-
grams also included psychological support,
education, or combinations of these inter-
ventions. Although a post hoe analysis sug-
gested more effect from longer courses,

patient, or home-based rehabilitation
programs (including exercise therapy
with or without any form of educa-
tion or psychological support) that
lasted > 4 weeks. The respiratory re-
habilitation program had to have been
compared with conventional commu-
nity care or other interventions that
were unlikely to affect exercise capac-
ity or quality of life.

Data extraction
Data were extracted on patient char-
acteristics; the setting, components,
and duration of the respiratory reha-
bilitation program; exercise capacity;
and HRQL (assessed in most studies
by use of a questionnaire about chron-
ic respiratory problems).

Main results
14 studies met the selection criteria.
Most patients were elderly and had
severe COPD. Statistically significant
improvements were found for all
outcomes. The effect of respiratory
rehabilitation on maximum exercise
capacity was assessed in 11 trials in-
volving 309 patients. The pooled ef-
fect size was 0.3 SD units (95% CI
0.1 to 0.6 SD), which corresponds to
8.3 W (CI 2.8 to 16.5 W) in natural
units of the incremental cycle ergo-

meter test. The effect of respiratory
rehabilitation on functional exercise
capacity was assessed in 11 trials in-
volving 413 patients. For the 6-min-
ute walk test, a difference of 55.7 m
(CI 27.8 to 92.8 m) was found be-
tween the treatment and control
groups. The overall effect of treat-
ment was compared with its minimum
clinically important difference
(MCID), defined as the smallest dif-
ference considered important by the
average patient. For 2 features of
HRQL, dyspnea and mastery, the
overall treatment effect was larger
than the MCID: 1.0 (CI 0.6 to 1.5)
and 0.8 (CI 0.5 to 1.2), respectively,
compared with an MCID of 0.5,

Conclusion
Respiratory rehabilitation that in-
cludes at least 4 weeks of exercise
training relieves dyspnea and im-
proves control over chronic obstruc-
tive pulmonary disease.
Source of funding: No external funding.
For article reprint: Dr. R.S. Goldstein, De-
partment of Medicine, Division of Respira-
tory Medicine, University of Toronto, West
Park Hospital, Toronto, Ontario M6M 2JS,
Canada, FAX 416-243-8947.
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shorter, simpler outpatient or home-based
programs will be most practical for those
seeking respiratory rehabilitation.

Rehabilitation programs require enthu-
siasm and resources. Many elements, in-
cluding nutrition and use of therapy, can be
addressed during rehabilitation sessions. We
need to sort out the most important parts
of the programs and determine how they
should be adapted for individual partici-
pants. This meta-analysis deals with the
patient's status at the end of the rehabilita-
tion program. To justify the work involved,
die benefits must be maintained; this is likely
to require continued exercise and motiva-
tion. 1 study showed that a visit to a physio-
therapist each month maintained the effect
on quality of life for 18 months (1). ''

The benefits of rehabilitation are not dra-
matic, but they are above and beyond those

of conventional therapy and they improve •:
physical performance and relevant qualiiy-
of-life measures. This meta-analysis pro-:;
vides encouragement for the wider:;
development and evaluation of respiratory
rehabilitation programs, their longer term.;
effects, and their cost benefits, . . ':•

P. John Rees, MB-}
Guy's Hospital.

London, England, UK;-
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Objective
To determine whether plasma D-
dimer level was a useful screening test
for deep venous thrombosis (DVT) in
patients who were hospitalized for
stroke rehabilitation.

Design
Blinded comparison of plasma D~
dimer levels measured by an enzyme-
linked imrnunosorbent assay and
patient characteristics with venous
duplex ultrasonography (VDU) to
detect DVT.

Setting
Rehabilitation unit of a Chicago hos-
pital in the United States.

Patients
: 105 patients (mean age 63 y, 50%

women) who were hospitalized in a
• stroke rehabilitation unit. Inclusion
;; criteria were acute ischemic or hem-
•:: orrhagic stroke within the previous 3
;; months and lack of mobility (patients
;
:
:: could walk < 30 rn at admission). Ex-

:.:; elusion criteria were renal failure, can-
s: Commentary

&v: The potential use of plasma D-dimer levels
W[-:\ for screening or diagnosing DVT or pul-
S^/monary embolism has been assessed dur-
j | ; ; : ; : ing the past decade. The study by Harvey
)S; •; and colleagues supports and extends previ-
fiO ous work and is important because it raises
10:;: -the possibility that screening for DVT may
ls%\ be done using an inexpensive, noninvasive
:€|:;test. However, D-dimer levels were tested
|:;^:; against compression ultrasonography rather
| | ;g than contrast venography Compression
l l t S ^ U I S n o t sensitive or specific in asympto-
| |g : ; matic persons (1).

flft\ ;• P-dimer levels almost always increase with
HH^thrornboembolic events; however, levels
t|Iia!so increase in inflammatory states. There-
§SM toi^j although D-dimer tests are very sensi-
i § p v e : (> 90%), they are not specific (< 80%).
llllgHence, D-dimer levels may be more useful

cer, presence of a filter through the
vena cava, or receipt of warfarin.

Description of tests and
diagnostic standard
Plasma D-dimer and (VDU) were done
within 24 hours of each other. The
clinical features that were considered
were age, sex, date of stroke, and date
of admission. The D-dimer level anal-
yses were done in duplicate in a blinded
manner with the Asserachrom D-Di
enzyme imrnunoassay kit (Diagnostica
Stago). VDU was done by an experi-
enced technologist and interpreted by
a vascular surgeon. £)VT was deter-
mined to be present if a thrombus was
visualized on B-mode VDU or if non-
compressibility was noted in proximal
deep veins (femoral, superficial femoral,
and popliteal).

Main outcome measures
Actual sensitivity and specificity at
different plasma D-dimer levels and
estimated sensitivity and specificity if
the study was repeated in additional
samples of patients (jackknife validity
analysis).

Main results
14 patients (13 %) had DVT. No clini-
cal features predicted DVT. Using re-
sults directly from the study, the
sensitivity, specificity, and {likelihood

ratios for a positive and negative test}*
for DVT for D-dimer levels of
> 1591 ng/mL were 93% (95% CI
66% to 99.8%), 79% (CI 69% to
87%), {4.4 and 0.9}*, respectively, and
for D-dimer levels of > 1092 ng/mL
were 100% (CI 99% to 100%), 66%
(55% to 76%), {3.1, and 0.0}*, respec-
tively. The jackknife-adjusted sensi-
tivity and specificity for DVT were
79% and 78 % for plasma D»dimer lev-
els of > 1591 ng/mL and 100% and
66% for D-dimer levels of > 1092
ng/mL.

Conclusions
Plasma D-dimer levels < 1092 ng/mL
excluded DVT in patients who were
hospitalized for stroke rehabilitation.
D-dimer levels > 1092 ng/mL require
confirmation of DVT by other tests.
Sources of funding: American Heart Associa-
tion; Department of Health and Human Ser-
vices; the Women s Board of the Rehabilitation
Institute of Chicago.
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for screening for DVT but less useful for
its diagnosis. Other screening tests for DVT
(such as liquid crystal thermography [2])
have been assessed in patients with stroke,
but these tests also have high sensitivity and
poor specificity.

Once a screening test has been identified,
its introduction into routine clinical prac-
tice depends on availability, standardization,
and cost. D-dimer measurements are not
•universally available, and measurement
methods have yet to be standardized. Fur-
ther, cutoff points will probably vary be-
tween hospitals, and it may be necessary for
individual laboratories to develop their own
cutoff values.

The current uncertainties relating to D-
dimer measurement methods suggest that
it should remain a research tool. Physicians

should continue to screen for DVT using
clinical examination, although it is insensi-
tive (2), and to diagnose DVT anatomically
using VDU or venography. It is also impor-
tant that measures to prevent DVT be pre-
scribed for all patients with stroke;
immobilized patients should have com-
pression stockings, patients with ischemic
stroke should receive aspirin, and heparin
should be limited to high-risk patients.

Philip M. Bath, MD
Kings College School of Medicine if Dentistry

London, England, UK
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