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The author replies: In response to the letter by 
Pedone and Incalzi: the use of pulmonary medi-
cation was balanced between the two study groups 
at all visits. The presence of moderate-to-severe 
renal failure at baseline was evaluated by investi-
gators with respect to the patient’s medical back-
ground, since there was no specific protocol 
definition.

In response to the letter by Chang: pulmo-
nary rehabilitation during the study was infre-
quently reported and was balanced between the 
two study groups. In response to O’Connor: 
subgroup analyses according to the use of anti-
cholinergic drugs at baseline showed that tiotro-
pium was more effective than placebo, both in 
patients who received anticholinergic drugs and 
in those who did not receive such drugs before 
randomization.

In response to the comments by Singh et al.: 
the protocol states that patients were not permit-
ted to use inhaled anticholinergic drugs as part 
of the study regimen but were permitted to use 
any therapy that was deemed to be medically nec-
essary in case of a life-threatening exacerbation. 
Regarding vital-status information, we made rig-
orous attempts to obtain follow-up data, which 
included the use of national registries, resubmis-
sion to health authorities that initially denied 
permission, and repeated contact with sites. Since 
this collection was not part of the initial proto-
col, consent and ethics-committee approval were 
required. Some patients did not provide consent, 
some were lost to follow-up, and several regula-
tory authorities and ethics committees restricted 
access to information. Despite the challenges, we 
obtained survival data on 95% of patients for up 
to 4 years.

Regarding deaths from lung cancer, there were 
numerically more cases in the tiotropium group; 
however, the incidence rates with adjustment for 
exposure time were similar in the two study 
groups. Urinary retention occurred more often 
in the tiotropium group than in the placebo 
group (0.34 vs. 0.21 case per 100 patient-years at 
risk; rate ratio, 1.65; 95% CI, 0.92 to 2.93). How-
ever, there was only one serious adverse event of 
this type in each study group.

Both Singh et al. and Sierra-Sánchez et al. 
comment on adverse cardiovascular events that 
were reported in our study. We agree with Sierra-
Sánchez et al. regarding significant limitations 
to the approach used by Singh et al., which also 
included incomplete case ascertainment and com-
bining trials with different study groups, as well 
as an inability to adjust for differential exposure 
to study drugs.1 We used the Medical Dictionary for 
Drug Regulatory Affairs, which lists the terms sud-
den death, sudden cardiac death, cardiac death, 
and death (unknown cause) under the organ class 
of general disorders. The combination of the car-
diac and vascular organ classes, the terms denot-
ing stroke and myocardial infarction, and the 
aforementioned terms results in a reduction in 
the risk of any cardiovascular event (assuming 
that death of unknown cause was cardiovascular) 
in the tiotropium group (relative risk, 0.81; 95% 
CI, 0.68 to 0.97) and in the risk of fatal events 
(relative risk, 0.80; 95% CI, 0.64 to 1.02). A simi-
lar reduction in risk was observed in the tiotro-
pium group when we examined all fatal cardiovas-
cular events, including the vital-status follow-up.
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Defibrillators in Heart Failure and Quality of Life

To the Editor: Mark et al. (Sept. 4 issue)1 report 
data on quality of life from the well-designed 
Sudden Cardiac Death in Heart Failure Trial (SCD-
HeFT). These data call for a repeat cost-effective-
ness analysis of the use of implantable cardiovert-
er–defibrillators (ICDs) for the primary prevention 

of death from cardiac causes. The newly reported 
utilities were 0.80 at baseline and 0.70 at 30 
months. Mark et al. did not report these utilities 
in their previous cost-effectiveness analysis.2 In 
contrast, a separate cost-effectiveness analysis 
assumed a utility of 0.88 and showed ICDs to be 
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cost-effective.3 The application of these new util-
ities to the sensitivity analysis of this second cost-
effectiveness analysis would correspond to a cost-
effectiveness ratio somewhere between $150,000 
and more than $400,000 per quality-adjusted 
life-year.

In addition, although the authors report that 
overall quality of life was not affected by the ICD, 
quality of life did decrease in patients who re-
ceived a shock. At 12 months, quality of life was 
not different in the patients who received a 
shock, but these results must be interpreted cau-
tiously, since more than half of the patients who 
received a shock had died by this time.4 In other 
words, the ICD does not decrease quality of life 
unless it actually works.
Dan D. Matlock, M.D.
University of Colorado Denver School of Medicine 
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To the Editor: Mark et al. evaluated quality of 
life in patients treated with ICDs as compared 
with optimal medical management. However, the 
outcomes measured in this study may not cap-
ture important psychosocial factors such as anx-
iety or the effect of a preexisting psychiatric diag-
nosis.

A limited number of studies suggest that ICD 
implantation and subsequent shocks may exacer-
bate symptoms of anxiety, fear, and agorapho-
bia.1,2 Although Mark et al. report that data pro-
vide some support for the use of ICDs in patients 
with severely reduced systolic dysfunction, none 
of the outcome measures specifically addressed 
fear, anxiety, or both. We wonder whether anxi-
ety-specific instruments such as the State–Trait 
Anxiety Index were included in the structured 
interviews.

There may be an increased risk of psychoso-
cial dysfunction among patients with preexisting 
psychiatric diagnoses who undergo ICD implan-
tation.3 In order to assess the generalizability of 
these data to populations with a higher preva-
lence of coexisting psychiatric conditions, it would 
be helpful to know about the baseline prevalence 
of psychiatric illness in the study by Mark et al.
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To the Editor: In their article on health-related 
quality of life with ICD therapy, Mark et al. found 
that primary-prevention ICDs do not adversely 
affect health-related quality of life. Their findings 
extended our previous observations from the De-
fibrillators in Nonischemic Cardiomyopathy Treat-
ment Evaluation (DEFINITE) trial, which involved 
ICD recipients with nonischemic cardiomyopa-
thy, to include patients with ischemic disease.1 
However, the infrequent quality-of-life assess-
ments performed in SCD-HeFT and the compari-
son with a single measurement before the shock 
occurred raise questions regarding whether the 
observed changes were the result of progression 
of heart failure or the deleterious effects of 
shocks.2 In contrast, the more frequent assess-
ments performed in the DEFINITE trial allowed 
for the analyses of trajectories of quality of life 
within each individual patient before and after 
the shock occurred, thus determining that the 
observed changes were from shocks themselves. 
We therefore believe that the issue of whether 
ICD shocks in patients with ischemic cardiomy-
opathy independently worsen quality of life re-
mains unresolved. Furthermore, clinical strate-
gies aimed at reducing shocks remain a critical 
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tactic to prevent unnecessary distress and increase 
acceptance of this lifesaving therapy.3,4
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The author replies: I must correct some inac-
curate impressions presented in Matlock’s letter. 
First, we did use time–trade-off utility weights to 
calculate the cost-utility ratio for ICD therapy in 
the SCD-HeFT in a previous publication.1 Second, 
as reported in that publication, the time–trade-

off utility for 30 months was 0.85, and not 0.70 
as Matlock writes. Third, the calculation Matlock 
offers based on the article by Sanders et al. is in-
correct and misleading, since it assumes a differ-
ential utility between the two groups that was 
not empirically observed. Finally, of the 49 pa-
tients with a quality-of-life assessment within 30 
days after an ICD shock, 4 died in the year after 
the shock.

With regard to the question by Telerant et al. 
about additional psychosocial measures in patients 
with an ICD, more detailed data including mea-
sures of anxiety and depression would be useful.

I agree with Passman et al. that it is extremely 
difficult to know whether the decreased quality 
of life seen soon after ICD shocks is due to the 
shock itself, changes in the underlying cardiac 
disease, or both. Although DEFINITE did per-
form quality-of-life assessments every 3 months, 
quality-of-life data were missing for a large num-
ber of subjects in this substudy, and the effect of 
these missing assessments on the results of the 
study analyses is difficult to judge. Furthermore, 
changes in clinical status in heart failure may 
occur over a shorter time frame than 3 months, 
so it is unclear that such data would really be 
able to settle the cause-and-effect question re-
garding ICD shocks and quality of life.
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Magnesium Sulfate for the Prevention of Cerebral Palsy
To the Editor: In their article on the use of 
magnesium sulfate before preterm birth to pre-
vent cerebral palsy, Rouse et al. (Aug. 28 issue)1 
refer to a study, the Magnesium and Neurologic 
Endpoints Trial (MagNET), a cerebral-palsy pre-
vention study we helped to design and analyze 
in collaboration with the National Institutes of 
Health.2 Although complaints about MagNET (e.g., 
the use of twins data and low mortality among 
control subjects) were cited by Rouse et al. in the 

Discussion section, our reply was not acknowl-
edged.3 Of importance, MagNET’s finding of ex-
cess pediatric mortality after tocolytic use of mag-
nesium sulfate was subsequently affirmed (risk 
ratio, 2.8; 95% confidence interval [CI], 1.2 to 6.6) 
in a large meta-analysis in which infants from 
MagNET were included but comprised a minority 
of the subjects.4

The study by Rouse et al. included 402 of 2136 
women (18.8%) who had been exposed to toco-
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