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Thrombolytic Therapy in Patients 
with Submassive Pulmonary Embolism

 

to the editor: 

 

Konstantinides et al. (Oct. 10 is-
sue)

 

1

 

 evaluated the role of alteplase in patients
with submassive pulmonary embolism. Their find-
ings will be regarded by many as definitive evidence
in support of the use of thrombolytic agents in such
patients. However, a review of the study design, par-
ticularly the end points chosen, shows that the data
do not support the authors’ conclusions.

The only primary end point to show significant
improvement was an escalation of treatment for
clinical deterioration — nearly always meaning
treatment with open-label alteplase, the drug used
in the intervention group. The decision to escalate
treatment was made by clinicians, who were per-
mitted to break the randomization code first; thus,
the primary end point in a given case could be de-
termined by an unblinded provider. Escalation of
treatment would have been unlikely in a patient with
clinical deterioration who was in the alteplase group
but would have been likely in a patient with similar
deterioration who was in the placebo group.

The study suggests that the number needed to
treat was nine; in other words, nine patients would
have to be given alteplase to avoid treatment escala-
tion (i.e., use of open-label alteplase) in one patient.
In view of the 1 percent risk of major hemorrhage
with thrombolysis,

 

2

 

 avoiding open-label use in one
patient hardly justifies preemptive use of the drug
in many more patients.

 

Rendell W. Ashton, M.D.
Craig E. Daniels, M.D.
Jay H. Ryu, M.D.

 

Mayo Clinic
Rochester, MN 55901
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Konstantinides S, Geibel A, Heusel G, Heinrich F, Kasper W.
Heparin plus alteplase compared with heparin alone in patients with
submassive pulmonary embolism. N Engl J Med 2002;347:1143-50.
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Marder VJ, Stewart D. Toward safer thrombolytic therapy. Semin
Hematol 2002;39:206-16.

 

to the editor: 

 

Konstantinides et al. purportedly
demonstrate a significant clinical benefit of throm-
bolysis in patients with submassive pulmonary em-
bolism. However, we believe a more subtle conclu-
sion can be reached.

The authors’ primary end point was a compos-
ite of clinical deterioration requiring an escalation
of treatment and death. Although the incidence of
the composite end point differed significantly be-
tween the study groups, the difference appears to
be due to escalation of treatment in a larger num-
ber of patients in the placebo group. This escala-
tion can be entirely accounted for by the use of sec-
ondary thrombolysis in patients whose clinical
condition was thought to be deteriorating.

The authors state, “The trial protocol permitted
breaking of the randomization code if additional
therapy had to be provided on an emergency basis
to a patient whose condition was deteriorating.” In
other words, if a patient’s condition was deteriorat-
ing, one could determine whether the patient had
received thrombolytic therapy or placebo and there-
after decide whether to give the patient alteplase.
Most reasonable clinicians who realized that a pa-
tient with clinical deterioration had received pla-
cebo would administer thrombolytic agents. Thus,
the unblinding of randomization status undermines
the validity of the statistically significant difference
in the end point between the groups.

Although this study does not demonstrate a sig-
nificant difference in rates of major bleeding, a find-
ing that supports the safety of alteplase, the princi-
pal conclusion that can be drawn from the study is
that the use of alteplase for submassive pulmonary
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embolism decreases the frequency of the use of
thrombolytic therapy later in the hospital course.

 

Nathaniel A. Gunn, M.D.
Lawrence M. Tierney, Jr., M.D.

 

University of California at San Francisco
San Francisco, CA 94143
ngunn@medicine.ucsf.edu

 

to the editor: 

 

Inadequate anticoagulation with
heparin may explain the apparent superiority of
alteplase over placebo for the treatment of submax-
imal pulmonary embolism, as reported by Konstan-
tinides et al. The mean activated partial-thrombo-
plastin time was significantly lower in the placebo
group than in the alteplase group during the first
six hours after randomization. Previous clinical tri-
als have established the superiority of a weight-based
heparin nomogram over the protocol used by Kon-
stantinides et al. (a bolus of 5000 units of unfrac-
tionated heparin, followed by 1000 units per hour).

 

1

 

Patients treated for venous thromboembolism
who have subtherapeutic partial-thromboplastin
times during the first 24 hours of treatment have an
increased risk of recurrent events.

 

2

 

 It would be in-
teresting to know how many patients who reached
the primary end point in the trial conducted by
Konstantinides et al. had subtherapeutic partial-
thromboplastin times.

 

David A. Berlin, M.D.

 

Weill Medical College of Cornell University
New York, NY 10021
berlind-d@lycos.com
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Med 1993;119:874-81.
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Hull RD, Raskob GE, Brant RF, Pineo GF, Valentine KA. Relation
between the time to achieve the lower limit of the APTT therapeutic
range and recurrent venous thromboembolism during heparin treat-
ment for deep vein thrombosis. Arch Intern Med 1997;157:2562-8.

 

to the editor: 

 

The most striking finding in the
double-blind, randomized trial reported by Kon-
stantinides et al. is that of the 118 patients treated
with alteplase, only 1 had major bleeding and none
had intracranial hemorrhage. These results are in
sharp contrast to those reported by other groups.
As Goldhaber notes in the accompanying Perspec-
tive,

 

1

 

 in the International Cooperative Pulmonary
Embolism Registry, the incidence of intracranial
hemorrhage in 304 patients receiving thrombolytic
therapy was 3.0 percent. In a 1997 review that my
colleagues and I reported,

 

2

 

 the incidence of intra-
cranial hemorrhage in 559 patients treated with re-

combinant tissue plasminogen activator was 2.1
percent, and the incidence of fatal intracranial hem-
orrhage was 1.6 percent. In Levine’s review of 227
patients with pulmonary embolism who were treat-
ed with recombinant tissue plasminogen activator,
the incidence of major hemorrhage was 8.4 per-
cent, and the incidence of fatal hemorrhage was
2.2 percent.

 

3

 

 The report by Konstantinides et al. is
the only one in the literature in which the incidence
of major bleeding with heparin alone was higher
than the incidence with heparin plus a thrombo-
lytic agent. Was this exceptionally low incidence
of major bleeding in patients treated with alteplase
due to chance, or was it due to more stringent con-
traindications to thrombolytic therapy? Given the
fact that the bleeding complications of thrombolyt-
ic therapy are the main deterrent to its more wide-
spread use in patients with pulmonary embolism,
this becomes a critical question. What percentage
of the patients screened for this study were exclud-
ed because of a contraindication to thrombolytic
therapy?

 

James E. Dalen, M.D., M.P.H.

 

Archives of Internal Medicine

 

Tucson, AZ 85718
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Intern Med 1997;157:2550-6.
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Levine MN. Thrombolytic therapy for venous thromboembo-
lism: complications and contraindications. Clin Chest Med 1995;
16:321-8.

 

to the editor: 

 

The report by Konstantinides et al.
emphasizes that treatment with alteplase, given in
conjunction with heparin, may improve the clinical
course of patients with acute submassive pulmo-
nary embolism. However, the grading of pulmonary
embolism remains unclear. The definition cited in
the article fails to differentiate massive from sub-
massive pulmonary embolism

 

1

 

; presumably, sub-
massive pulmonary embolism is characterized by
right ventricular dysfunction or pulmonary hyper-
tension without hemodynamic instability.

Pulmonary emboli have a wide spectrum of clin-
ical severity and differ markedly in size and physio-
logical effects. Right ventricular dysfunction appears
to reflect a large thrombotic burden. We believe that
Konstantinides et al. should have reported the re-
sults of lung scanning, spiral computed tomogra-
phy (CT), or pulmonary angiography, since these
studies provide quantification of the embolic load.
Finally, how did the investigators ensure that right
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ventricular dysfunction or pulmonary hypertension
did not predate the embolic event?

 

Andrew E. Ajani, M.B., B.S.

 

Royal Melbourne Hospital
Melbourne 3105, Australia

 

Ron Waksman, M.D.

 

Washington Hospital Center
Washington, DC 20010
ron.waksman@medstar.net
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Konstantinides S, Geibel A, Olschewski M, et al. Association
between thrombolytic treatment and the prognosis of hemodynam-
ically stable patients with major pulmonary embolism: results of a
multicenter registry. Circulation 1997;96:882-8.

 

the authors reply: 

 

Ashton et al. and Gunn and
Tierney question the validity of our combined end
point, which includes the need for rescue throm-
bolysis. In our opinion, their concern is unjustified.
In particular, the assumption that late thrombolysis
was likely only in the placebo group is incorrect. Pa-
tients from both groups were eligible for and did
receive emergency thrombolysis after the code had
been broken, since, as shown in Figure 1 of our ar-
ticle, deterioration often occurred several hours or
days after the administration of the study medica-
tion. We clearly stated in our article that mortality
rates did not differ between the treatment groups.
However, severe clinical or hemodynamic deteri-
oration (as defined in the Methods section) requir-
ing emergency thrombolysis is also an important
adverse event and clinical end point. Since treat-
ment with alteplase significantly reduced the risk
of reaching this end point, we concluded that it can
improve the outcome in patients with submassive
pulmonary embolism. It would have been unaccept-
able to prohibit or ignore escalation of treatment in
the study protocol.

As shown in Figure 2 of our article, the differ-
ence in activated partial-thromboplastin times dur-
ing the first six hours was mostly due to high, su-
pratherapeutic partial-thromboplastin values in the
alteplase group rather than low values in the place-
bo group. Of the patients who reached the primary
end point, only one patient in the alteplase group
and four patients in the placebo group had subther-

apeutic partial-thromboplastin times at six hours.
All these patients had therapeutic values six hours
later. The heparin regimen complied with medical
statements of the American Heart Association at
the time our study was designed.

The absence of intracranial hemorrhage in our
study is similar to the findings of several trials of
thrombolysis cited by Dalen.

 

1

 

 Although minor dif-
ferences (in absolute numbers) between prospec-
tive trials involving patients with pulmonary embo-
lism may be due to chance, in view of the relatively
small numbers of patients included, the difference
between the results of our trial and the results of
previous registry studies

 

2,3

 

 underscores the impor-
tance of strict exclusion criteria based on the con-
traindications to thrombolysis.

In our study population, which was clearly de-
fined in the Methods section of our article, sub-
massive pulmonary embolism was characterized
by right ventricular dysfunction or pulmonary hy-
pertension without hemodynamic instability. The
findings on lung scans or spiral CT scans were
not reported because they have not been found to
be directly correlated with right ventricular failure
or with outcome. Finally, we have previously pro-
posed the use of echocardiographic criteria to dis-
tinguish acute from subacute right ventricular pres-
sure overload due to pulmonary embolism.

 

4

 

Stavros Konstantinides, M.D.

 

Georg August University of Göttingen
D-37075 Göttingen, Germany
skonstan@med.uni-goettingen.de

 

Wolfgang Kasper, M.D.

 

St. Josefs Hospital Wiesbaden
D-65189 Wiesbaden, Germany

 

1.

 

Dalen JE, Alpert JS, Hirsch J. Thrombolytic therapy for pulmo-
nary embolism: is it effective? Is it safe? When is it indicated? Arch
Intern Med 1997;157:2550-6.

 

2.

 

Goldhaber SZ, Visani L, De Rosa M. Acute pulmonary embolism:
clinical outcomes in the International Cooperative Pulmonary Embo-
lism Registry (ICOPER). Lancet 1999;353:1386-9.

 

3.

 

Konstantinides S, Geibel A, Olschewski M, et al. Association
between thrombolytic treatment and the prognosis of hemodynam-
ically stable patients with major pulmonary embolism: results of a
multicenter registry. Circulation 1997;96:882-8.

 

4.

 

Kasper W, Geibel A, Tiede N, et al. Distinguishing between
acute and subacute massive pulmonary embolism by conventional
and Doppler echocardiography. Br Heart J 1993;70:352-6.

 

Inhibition of Tumor Necrosis Factor a

 

 and Ankylosing Spondylitis

 

to the editor: 

 

In a recent multicenter trial, Gor-
man et al. (May 2 issue)

 

1

 

 found that 80 percent of
patients with active ankylosing spondylitis had a
favorable response to etanercept. Equivalent results

are obtained with infliximab.

 

2

 

 Data on uveitis are
still lacking. We report a case of severe uveitis in a
45-year-old man that improved with infliximab.

In 1986, the patient was given a diagnosis of
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HLA-B27–positive ankylosing spondylitis. Since
1993, he had had recurrent bilateral anterior uvei-
tis, leading to functional blindness of the right eye
despite the use of antiinflammatory drugs, includ-
ing corticosteroids. When he was seen in May 1996
because of persistent joint and eye inflammation,
he was treated with 60 mg of prednisone per day
and 15 mg of methotrexate per week; the dose of
prednisone was then tapered. Despite an increase
in the dose of methotrexate up to 25 mg per week,
bilateral uveitis relapsed. Methotrexate treatment
was discontinued in April 2001 because of lack of
efficacy and alcoholic hepatitis.

In July 2001, a new relapse led to the initiation
of treatment with intravenous cyclophosphamide
at a monthly dose of 1000 mg. In January 2002, af-
ter six pulses of cyclophosphamide, severe uveitis
occurred in the left eye, with a decrease in visual
acuity from 10/10 to 5/10 and cystoid macular ede-
ma. After three pulses of methylprednisolone, 5 mg
of infliximab per kilogram of body weight was ad-
ministered on day 1, day 8, day 15, and at eight
weeks. Cystoid macular edema decreased, visual
acuity improved to 10/10, and ocular inflammation
disappeared. The dose of oral prednisone was reg-
ularly and rapidly reduced to 25 mg per day without
relapse. These findings suggest that inhibitors of
tumor necrosis factor 

 

a

 

 (TNF-

 

a

 

) could be effective
in the treatment of uveitis associated with ankylos-
ing spondylitis, as they are for uveitis associated
with Crohn’s disease

 

3

 

 or Behçet’s disease.

 

4

 

Bouchra Asli, M.D.
Bertrand Wechsler, M.D.
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to the editor: 

 

The role of TNF-

 

a

 

 in ankylosing
spondylitis is better understood than its role in
rheumatoid arthritis. The predominant inflamma-
tory cell at sites of acute enthesitis and osteitis is

the macrophage, and a high level of expression of
TNF-

 

a

 

 has been shown at these sites. Animal mod-
els that demonstrate the efficacy of inhibiting tumor
necrosis factor (TNF) are arguably better models
for the pathogenesis of ankylosing spondylitis than
for that of rheumatoid arthritis, and overexpres-
sion of TNF leads to a disease reminiscent of anky-
losing spondylitis.

 

1

 

 Evidence in the article by Gor-
man et al. suggests that up to 80 percent of patients
with ankylosing spondylitis have a response to eta-
nercept, as compared with patients with rheuma-
toid arthritis, who may not have a response — sug-
gesting that TNF-

 

a

 

 has a more central role in the
pathogenesis of ankylosing spondylitis. We do not
believe it is possible to extrapolate observations
from peripheral synovial tissue to the enthesitis
that characterizes spinal disease in ankylosing
spondylitis. In addition, synovitis may be second-
ary to the release of TNF from these lesions.

 

2

 

In contrast to the report of Gorman et al., we
reported that fatigue improved by 57 percent in
patients with ankylosing spondylitis who were
treated with etanercept for 24 weeks, and this im-
provement was mirrored by improvement in spinal
inflammatory lesions as determined by magnetic
resonance imaging.

 

3

 

 With regard to the many un-
answered questions pertaining to the use of bio-
logic agents in patients with ankylosing spondyli-
tis, the pivotal issue is whether suppression of
inflammation prevents new bone formation and
ankylosis, the chief cause of chronic disability in
patients with this disease.
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Paul Emery, M.D.
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the authors reply: 

 

Regarding the report by Dr.
Asli and colleagues of the successful treatment
with infliximab of a case of HLA-B27–associated
uveitis: although randomized, controlled studies of
anti-TNF therapies for this indication are lacking,
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the use of these agents for the treatment of inflam-
matory eye disease is being increasingly reported.

 

1,2

 

In an open-label study of etanercept in the treat-
ment of spondyloarthritis, Dr. Marzo-Ortega and
colleagues reported substantial improvement in fa-
tigue. In their study, fatigue was measured by a sin-
gle question from the Bath Ankylosing Spondylitis
Activity Index.

 

3

 

 Responses to this question about
fatigue correlate significantly with responses to the
eight components of the Medical Outcomes Study
36-item Short-Form General Health Survey (SF-36)
that we used,

 

4

 

 in six of which there was significant
improvement with etanercept therapy in our trial.
There may be several suitable measures of fatigue
in patients with ankylosing spondylitis,

 

4

 

 but at the
time our study was initiated, no instrument had been
deemed relevant by the Assessments in Ankylosing
Spondylitis Working Group.

 

5

 

We would like to make a correction to the re-
sponse rate among etanercept-treated patients in
our trial. One patient in the etanercept group dur-
ing the randomized portion of the study was inad-
vertently classified as having had a response at four
months. Although the patient had greater than 20
percent improvement in the duration of morning
stiffness (33 percent), nocturnal spinal pain (65 per-
cent), patient’s global assessment of disease activity
(25 percent), and Bath Ankylosing Spondylitis Func-
tional Index (49 percent), the swollen-joint score

had increased from 0 to 2 by the end of the study. Ac-
cording to the intention-to-treat principle with the
last value carried forward, the percentage of patients
in the etanercept group with a response to treatment
(reported at the bottom of the left-hand column on
page 1351, in Table 2, and in Figure 1 of our article)
should be 75 percent instead of 80 percent, with a
corrected P value of 0.01 by Fisher’s exact test (two-
tailed). We regret the error.
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San Francisco, CA 94143
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Antimicrobial Peptides in the Skin

 

to the editor: 

 

Ong et al. (Oct. 10 issue)

 

1

 

 described
a lack of induction of human 

 

b

 

-defensin 2 (HBD-2)
and the cathelicidin LL-37 in atopic skin disease as
compared with psoriasis, yielding a plausible ex-
planation for the superinfection by gram-positive
strains seen in neurodermatitis. In the accompany-
ing editorial,

 

2

 

 Zasloff asks whether other disorders
may also be related to a defensin deficiency; Crohn’s
disease, in contrast to ulcerative colitis, may be due
to deficient induction of HBD-2.

 

3,4

 

Several arguments suggest that there is a defi-
ciency of the mucosal antibacterial barrier in Crohn’s
disease. Adherent strains of 

 

Escherichia coli

 

 are fre-
quently encountered in the ileal mucosa of patients
with Crohn’s disease, suggesting that the micro-
flora have a pathogenic role. The colonic mucosa of
patients with inflammatory bowel disease is cov-
ered with adherent bacteria composed of normal
flora, and the immune response is apparently di-
rected against these bacteria. Patients with Crohn’s

disease have reduced amounts of HBD-2 in the
colonic mucosa, according to studies of messen-
ger RNA and immunohistochemical analysis.

 

4

 

Thus, this feature is shared by atopic dermatitis
and Crohn’s disease. Therefore, both the deficient
HBD-2 induction and the defective 

 

NOD2

 

 (

 

CARD15

 

)
gene associated with Crohn’s disease

 

5

 

 suggest that
Crohn’s disease is due to a disturbance in innate,
not adaptive, immunity.
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the authors reply: 

 

The comments of Fellermann
and colleagues highlight an important issue in the
rapidly advancing field of antimicrobial peptides.
We agree with their speculation that disease in organ
systems other than the skin may be associated with
an abnormality in naturally occurring peptide anti-
biotics. In particular, the gastrointestinal tract has
provided many examples to support the importance
of these molecules. Reduction of epithelial expres-
sion of both cathelicidin and 

 

b

 

-defensin 1 is medi-
ated by microbial products of shigella species and
has been suggested to be a virulence factor in this
disease.

 

1

 

 Mice lacking an enzyme critical to the ac-
tivation of 

 

a

 

-defensins have a reduced ability to elim-
inate orally administered bacteria.

 

2

 

 Pathogenic bac-
teria such as 

 

Pseudomonas aeruginosa

 

 and 

 

Enterococcus
faecalis

 

 degrade LL-37 and inactivate it.

 

3

 

 Such obser-
vations demonstrate that this aspect of the innate im-
mune system is subject to inactivation at many levels.

However, it is premature to suggest that the
pathogenesis of associated diseases involves only
defects in innate immunity. As discussed in our arti-
cle and the accompanying editorial, antimicrobial
peptides interact with the host at many levels and
influence cellular responses associated with adap-
tive immunity.

 

4,5

 

 The multifunctional nature of pep-
tides with antimicrobial activity, such as HBD-2
and the cathelicidins, suggest that any distinctions
drawn between so-called “innate” and “adaptive”
immunity are arbitrary. A deficiency of endogenous
antimicrobials in atopic dermatitis or Crohn’s dis-
ease may explain important aspects of the disorder,
but it is likely to do so in the context of a coordinat-
ed immune response.
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the editorialist replies: 

 

Fellermann and colleagues
suggest that recent data support a revision of our
notion of Crohn’s disease as a primary disorder of
epithelial innate immunity rather than a primary
dysfunction of adaptive immunity. The report by
Ong et al. supports the hypothesis that atopic ec-
zema is a primary allergic reaction with a type 2
helper T cell–like character, associated with sec-
ondary suppression of antimicrobial-gene expres-
sion, which as a consequence leads to bacterial in-
fections of the skin. In the case of Crohn’s disease,
the cause of the depressed expression of HBD-2 by
the gut epithelium observed by Wehkamp et al.

 

1

 

 re-
mains to be elucidated. It could well be that Crohn’s
disease results from a genetic defect in a pathway
involved, directly or indirectly, in the expression of
epithelial HBD-2. Recent data, for example, suggest
that NOD2, an intracellular macrophage protein
(one that resembles a plant microbe sensor), mal-
functions in some persons with Crohn’s disease

 

2

 

:
since macrophages secrete proinflammatory cyto-
kines that induce epithelial defensins, normal cross-
talk between macrophages and the epithelium
might be defective in this cohort. Clinical studies
also suggest that certain microorganisms can sup-
press antimicrobial-gene expression in the human
gut epithelium,

 

3

 

 supporting the alternative hypoth-
esis that HBD-2 suppression might be an acquired,
infection-based defect in innate immunity. 

If Crohn’s disease were found to be a primary
disorder of the innate immune defenses of the epi-
thelium, the effect on treatment would be profound.
Current treatment focuses on suppression of the in-
flammatory state. If the primary defect is a failure
of expression of gut epithelial antimicrobial pep-
tides, therapy could be directed at safely stimulating
the expression of these microbicidal agents with in-
ducers, such as isoleucine, as previously suggested.

 

4

 

Michael Zasloff, M.D., Ph.D.

 

Georgetown University Medical Center
Washington, DC 20057
maz5@georgetown.edu
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Wehkamp J, Fellermann K, Herrlinger KR, et al. Human beta-
defensin 2 but not beta-defensin 1 is expressed preferentially in
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Islam D, Bandholtz L, Nilsson J, et al. Downregulation of bacteri-

cidal peptides in enteric infections: a novel immune escape mecha-
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180-5.
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Fehlbaum P, Rao M, Zasloff M, Anderson GM. An essential
amino acid induces epithelial beta-defensin expression. Proc Natl
Acad Sci U S A 2000;97:12723-8.

 

Otitis Media

 

to the editor: 

 

In the article on otitis media (Oct.
10 issue),

 

1 Hendley’s conclusions about the mod-
erate value of antibiotics in acute otitis media are
based largely on the results of published meta-
analyses.2-4 Selecting studies for inclusion in meta-
analyses requires consideration of methodologic
issues. Among these is the definition of acute oti-
tis media. Hendley stringently defines acute bac-
terial otitis media,1 but if studies evaluating the
effect of antibiotic therapy have weak definitions
(allowing the inclusion of children more likely to
have otitis media with effusion than acute otitis me-
dia), the response in recipients of placebo will not
differ much from that in recipients of an antibiotic.
None of the three meta-analyses cited used a strin-
gent definition of acute otitis media.

In the study cited as support for watchful wait-
ing as a management strategy for acute otitis me-
dia,5 the dose of amoxicillin was 125 mg three times
daily for all children. For a 10-kg child, this dose
amounts to 38 mg per kilogram of body weight per
day; for a 30-kg child, 12 mg per kilogram per day.
In essence, the investigators were comparing pla-
cebo with placebo, especially in older children. The
evidence in the literature is not sufficient to support
the conclusion that antibiotics have a minimal role
in most cases of acute otitis media. 

Ellen R. Wald, M.D.
University of Pittsburgh School of Medicine
Pittsburgh, PA 15213
ellen.wald@chp.edu

1. Hendley JO. Otitis media. N Engl J Med 2002;347:1169-74.
2. Rosenfeld RM, Vertrees JE, Carr J, et al. Clinical efficacy of anti-
microbial drugs for acute otitis media: metaanalysis of 5400 chil-
dren from thirty-three randomized trials. J Pediatr 1994;124:355-67.
3. Takata GS, Chan LS, Shekelle P, Morton SC, Mason W, Marcy
SM. Evidence assessment of management of acute otitis media. I.
The role of antibiotics in treatment of uncomplicated acute otitis
media. Pediatrics 2001;108:239-47.

4. Glasziou PP, Del Mar CB, Sanders SL, Hayem M. Antibiotics for
acute otitis media in children. Cochrane Database Syst Rev 2002;2:
3.
5. Little P, Gould C, Williamson I, Moore M, Warner G, Dunleavey
J. Pragmatic randomised controlled trial of two prescribing strate-
gies for childhood acute otitis media. BMJ 2001;322:336-42.

dr. hendley replies: Wald correctly points out that
all trials comparing antibiotics and placebo have
used “weak definitions” of otitis media as criteria
for enrollment, rather than a “stringent definition”
of acute bacterial otitis media (i.e., a bulging tym-
panic membrane with purulent fluid behind it, or
a “pus drum,” as shown in Fig. 2B in the article).
I recommend immediate treatment of this form of
bacterial otitis media with high-dose amoxicillin,
whereas the strategy of delayed prescription of an
antibiotic would be my choice for all other episodes
of acute otitis media.

Wald also notes that in the cited study of the
delayed-prescribing strategy for otitis media,1 the
dose of amoxicillin was low, particularly in older
children. However, the critical finding in the study
was that three fourths of the parents in the delayed-
prescribing group did not even pick up the antibi-
otic prescription because of realization that their
children’s condition was improving by three days
with acetaminophen alone. This strategy appears to
be a reasonable means to select the small propor-
tion of children (13 percent) with acute otitis media
who will benefit from antibiotic therapy.

J. Owen Hendley, M.D.
University of Virginia Health System
Charlottesville, VA 22908
joh@virginia.edu

1. Little P, Gould C, Williamson I, Moore M, Warner G, Dunleavey
J. Pragmatic randomised controlled trial of two prescribing strate-
gies for childhood acute otitis media. BMJ 2001;322:336-42.

Helicobacter pylori

to the editor: The review article by Suerbaum
and Michetti on Helicobacter pylori infection (Oct.

10 issue)1 lists dual therapy with ranitidine bis-
muth citrate and clarithromycin as a treatment
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option approved by the Food and Drug Adminis-
tration. Ranitidine bismuth citrate tablets for use
in combination with clarithromycin to eradicate
H. pylori infection in patients with an active duode-
nal ulcer were approved on August 8, 1996. How-
ever, in 1999, Glaxo Wellcome voluntarily withdrew
the product from the U.S. market.

Dual-therapy regimens containing clarithromy-
cin as the sole antimicrobial agent are less effective
than approved triple-therapy regimens containing
two antimicrobial agents, and the treatment guide-
lines issued by the American College of Gastroen-
terology no longer include dual-therapy regimens.2

Moreover, dual-therapy regimens containing cla-
rithromycin as the sole antimicrobial agent may
limit future treatment options by inducing resist-
ance. Rates of treatment failure and rates of emerg-
ing resistance to clarithromycin with dual- and tri-

ple-therapy regimens are shown in Table 1.3,4 In
summary, the potential for higher rates of emerg-
ing resistance to clarithromycin with dual-therapy
regimens, as compared with triple-therapy regi-
mens, should be taken into account when a treat-
ment regimen is selected.
Joette M. Meyer, Pharm.D.
Food and Drug Administration
Rockville, MD 20850

Robert J. Hopkins, M.D., M.P.H.&T.M.
Dynport Vaccine
Frederick, MD 21702

1. Suerbaum S, Michetti P. Helicobacter pylori infection. N Engl J
Med 2002;347:1175-86.
2. Howden CW, Hunt RH. Guidelines for the management of Heli-
cobacter pylori infection. Am J Gastroenterol 1998;93:2330-8.
3. Clarithromycin (Biaxin). North Chicago, Ill.: Abbott Laborato-
ries, June 2002 (package insert).
4. Esomeprazole magnesium (Nexium). Wilmington, Del.: Astra-
Zeneca, 2001 (package insert).

* Data are based on the package inserts for clarithromycin and esomeprazole.3,4

† Treated patients are defined as the number of patients with a susceptible isolate (defined as a minimal inhibitory concentration [MIC] ≤0.25 µg per mil-
liliter) before treatment who were found to be H. pylori–positive after treatment, with a resistant isolate (defined as a MIC ≥2 µg per milliliter for omep-
razole, amoxicillin, and clarithromycin and lansoprazole, amoxicillin, and clarithromycin and >1 µg per milliliter for esomeprazole, amoxicillin, and cla-
rithromycin), divided by the number of patients with a susceptible isolate before treatment minus those without post-treatment MICs.

‡ Patients with treatment failure are defined as the number of patients with a susceptible isolate (defined as a MIC ≤0.25 µg per milliliter) before treat-
ment who were found to be H. pylori–positive after treatment, with a resistant isolate (defined as a MIC ≥2 µg per milliliter for omeprazole, amoxicillin, 
and clarithromycin and lansoprazole, amoxicillin, and clarithromycin and >1 µg per milliliter for esomeprazole, amoxicillin, and clarithromycin), divided 
by the number of patients found to be H. pylori–positive after treatment with any MIC result.

Table 1. Rates of Treatment Failure and Emerging Resistance to Clarithromycin with Dual- and Triple-Therapy Regimens 
for Helicobacter pylori Infection.*

Regimen Treatment Failure Emerging Resistance

Patients with
Susceptible Isolates

before Treatment

Resistant
Isolates before

Treatment
All Treated
Patients†

Patients with
Treatment
Failure‡

no./total no. (%) no./total no. no./total no. (%) no./total no.

Dual therapy
Ranitidine bismuth citrate, 400 mg twice a day, plus clarithromy-

cin, 500 mg twice a day for 14 days, then ranitidine bismuth 
citrate, 400 mg twice a day for 14 days

19/125 (15.2) 19/20 12/120 (10.0) 12/14

Ranitidine bismuth citrate, 400 mg twice a day, plus clarithromy-
cin, 500 mg 3 times a day for 14 days, then ranitidine bismuth 
citrate, 400 mg twice a day for 14 days

26/124 (21.0) 16/17 14/116 (12.1) 14/18

Omeprazole, 40 mg daily, plus clarithromycin, 500 mg 3 times a 
day for 14 days, then omeprazole, 20 mg daily for 14 days

36/108 (33.3) 4/4 26/99 (26.3) 26/27

Triple therapy
Omeprazole, 20 mg twice a day, plus amoxicillin, 1 g twice a day, 

plus clarithromycin, 500 mg twice a day for 10 days, then 
omeprazole, 20 mg daily for 18 days

18/171 (10.5) 10/14 3/163 (1.8) 3/10

Lansoprazole, 30 mg twice a day, plus amoxicillin, 1 g twice a day, 
plus clarithromycin, 500 mg twice a day for 10 days

2/4 (4.8) 3/4 1/42  (2.4) 1/2

Lansoprazole, 30 mg twice a day, plus amoxicillin, 1 g twice a day, 
plus clarithromycin, 500 mg twice a day for 14 days

7/112 (6.2) 11/17 0/105 (0) 0/0

Esomeprazole, 40 mg daily, plus amoxicillin, 1 g twice a day, plus 
clarithromycin, 500 mg twice a day for 10 days

20/182 (11.0) 16/29 2/168 (1.2) 2/6
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to the editor: The role of testing after treatment
to eradicate H. pylori is growing in importance in
clinical practice.1-3 In their review of H. pylori in-
fection, Suerbaum and Michetti state that stool an-
tigen tests are suitable for follow-up of infection,
provided that an eight-week interval is allowed after
therapy. However, a prospective, multicenter study4

showed that a positive result on the stool antigen
test, performed just seven days after completion
of therapy, identified patients in whom eradication
of H. pylori infection had been unsuccessful. Such
a test, with this timing, should be considered as a
useful tool in assessing the outcome of treatment
of H. pylori infection.

Luca Mascitelli, M.D.
Casa di Cura Città di Udine
33100 Udine, Italy
lumasci@libero.it

Francesca Pezzetta, M.D.
Ospedale San Michele
33013 Gemona del Friuli, Italy

1. Rokkas T, Karameris A, Mavrogeorgis A, Rallis E, Giannikos N.
Eradication of Helicobacter pylori reduces the possibility of rebleed-
ing in peptic ulcer disease. Gastrointest Endosc 1995;41:1-4.
2. Vakil N, Hahn B, McSorley D. Clarithromycin-resistant Helico-
bacter pylori in patients with duodenal ulcer in the United States.
Am J Gastroenterol 1998;93:1432-5.
3. Malfertheiner P, Megraud F, O’Morain C, et al. Current concepts
in the management of the Helicobacter pylori infection — the Maas-
tricht 2-2000 Consensus Report. Aliment Pharmacol Ther 2002;16:
167-80.
4. Vaira D, Vakil N, Menegatti M, et al. The stool antigen test for
detection of Helicobacter pylori after eradication therapy. Ann Intern
Med 2002;136:280-7.

Changing Health Insurance Trends
to the editor: The strategies presented by Galvin
and Milstein (Sept. 19 issue)1 are relevant to the
current national dialogue; however, the authors
neglected to consider models in which providers
are paid on the basis of performance. Contrary to
what the authors suggest, many insurers are effec-
tively improving the quality of heath care, while also
achieving economic efficiencies, by gradually in-
troducing innovative models for the reimbursement
of providers on the basis of the quality of their out-
put. This approach is so promising that a leading
foundation issued a call for proposals for perform-
ance-based compensation models.2

After stating that “to date, a minority of consum-
ers have used health care performance ratings as a
basis for choosing providers,” the authors continue
to believe that the provision to consumers of less
complex and more timely information alone will
suffice. In the past, public reports ranking physi-
cians and medical groups according to their per-
formance as determined by a nationwide analysis3,4

resulted in no substantial change in the behavior of
consumers or providers.

The authors fail to note the wide variation among
providers in the adoption of evidence-based guide-
lines for the care of patients, and in general, in the
current environment, there is no financial incentive
to adopt such guidelines. The authors suggest that
employers want to use the same approach in pur-
chasing health care as they do in their core business
in order to improve overall health care, but their

other vendors are paid, or retained, on the basis of
the quality of their output. If the quality of a ven-
dor’s product is poor, this will be reflected in their
payment. The pay-for-performance models deserve
the attention of mainstream think tanks and poli-
cymakers, who can encourage the use of reimburse-
ment models that reward providers for high-quality
medical care.

Antonio Legorreta, M.D., M.P.H.
Health Benchmarks
Los Angeles, CA 91367
alegorreta@healthbenchmarks.com

1. Galvin R, Milstein A. Large employers’ new strategies in health
care. N Engl J Med 2002;347:939-42.
2. Call for proposals: rewarding results: aligning incentives with
high-quality health care. Princeton, N.J.: Robert Wood Johnson
Foundation.
3. Legorreta AP, Christian-Herman J, O’Connor RD, Hasan MM,
Evans R, Leung KM. Compliance with national asthma management
guidelines and specialty care: a health maintenance organization
experience. Arch Intern Med 1998;158:457-64.
4. Legorreta AP, Liu X, Zaher CA, Jatulis DE. Variation in managing
asthma: experience at the medical group level in California. Am J
Manag Care 2000;6:445-53.

to the editor: I believe that in Iglehart’s other-
wise accurate summary of the current health in-
surance crisis (Sept. 19 issue),1 he overinterprets
Galvin and Milstein’s remarks about large employ-
ers and the tilt toward defined-contribution in-
surance. As Martin and Gauthier state in a recent
monograph, “Depending on the model implement-
ed, defined contribution health benefits may lead
to increased risk segmentation. An employer’s risk
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pool is almost certain to disperse if employees go
into the individual market, where premiums for
healthier and/or younger people are markedly low-
er than those for sicker and/or older people, who,
in some cases, are unable to get coverage at all.”2

But Iglehart is clearly correct in highlighting the
importance of motivating consumers through ap-
propriate mechanisms for copayment and co-
insurance and empowering them through the provi-
sion of information on performance. As Robinson
has pointed out, “Americans’ first-best health care
preference is cost-unconscious choice, with some
distant, unknown party footing the bill. When faced
with the second-best trade-off between cost-con-
scious choice and no choice at all, however, Ameri-
cans may grumble but select the former.”3

Daniel C. Lyons, M.D., M.P.H.
5 Narothyn Rd.
Sellersville, PA 18960

1. Iglehart JK. Changing health insurance trends. N Engl J Med
2002;347:956-62.
2. Martin KE, Gauthier AK. Shifting responsibilities: models of
defined contribution. In: Changes in health care financing & organ-
ization. Washington, D.C.:  Academy for Health Services Research
and Health Policy, February 2002:4-5. (Also available at http://www.
hcfo.net/pdf/definedcontribution.pdf.)
3. Robinson JC. Renewed emphasis on consumer cost sharing in
health insurance benefit design. Bethesda, Md.: Health Affairs Web
Exclusive, March 20, 2002. (Accessed January 3, 2003, at http://
www.healthaffairs.org/WebExclusives/2103Robinson.pdf.)

the authors reply: Paying differentially on the ba-
sis of performance is an emerging strategy of large
employers and is one of the three purchasing prin-
ciples of the Leapfrog Group.1 It was omitted from
our Sounding Board article only because of space
constraints.

The National Health Care Purchasing Institute
recently summarized approaches that purchasers
and payers may take to reward providers for qual-
ity.2 Although Dr. Legorreta is correct that there
have been examples of health plans rewarding pro-
viders for quality, this has not been the case with
Medicare or most insurers, and there is little evi-
dence that the phenomenon is growing. Leapfrog
employers will be insisting that the health insurers
with whom they do business have pay-for-perform-
ance systems. Several new employer initiatives are
under way that build on previous efforts but attempt
to get clinicians more involved in designing the
programs and defining the rewards.3 Disseminat-
ing performance measures, engaging consumers,
and rewarding clinicians for quality and efficiency
are synergistic tactics in employers’ overall market

strategy for encouraging providers to cross the qual-
ity chasm.

Robert S. Galvin, M.D.
General Electric
Fairfield, CT 06431
robert.galvin@corporate.ge.com

Arnold M. Milstein, M.D., M.P.H.
Pacific Business Group on Health
San Francisco, CA 94111

1. Milstein A, Galvin RS, Delbanco SF, Salber P, Buck CR Jr. Improv-
ing the safety of health care: the Leapfrog Initiative. Eff Clin Pract
2001;3:313-6. [Erratum, Eff Clin Pract 2001;4:94.]
2. The growing case for using physician incentives to improve
health care quality. Washington, D.C.:  National Health Care Pur-
chasing Institute, December 2001. (Accessed January 3, 2003, at
http://www.nhcpi.net/pdf/incentives.pdf.)
3. Kowalcyzk L. For doctors, bonuses for quality care. Boston
Globe. November 7, 2002: A1.

mr. iglehart replies: My description of the de-
fined-contribution model (also known as “consum-
er-driven” health insurance) was carefully couched
to reflect its current status as a benefit option. I re-
ported that these products are considered the first
wave of more profound changes sought by employ-
ers who are searching for new ways to cap the ex-
penses they incur in purchasing health insurance for
their employees. I noted that, to date, “only a hand-
ful” of employers are offering this type of health
benefit. I identified many of the few large firms that
have added this option for coverage, raised a con-
cern expressed by employers who are self-insured
that this approach may be more, rather than less,
expensive, and reported the misgivings of some an-
alysts that these products could further fragment
insurance risk pools. Dr. Lyons is entitled to his
opinion, but I would not describe my account as an
overinterpretation, but rather as a reality check.

More important, though, one should recognize
that benefit offerings change rapidly as the (often
conflicting) interests of employers and workers
shift.1,2 A recent report by Gabel and colleagues,
based on interviews conducted in early 2002 with
industry leaders and other stakeholders, estimated
that 1.5 million Americans (less than 1 percent of
the employer-coverage market) are being offered
defined-contribution products.3 But the authors
added: “Many health plans and benefit consultants,
however, see consumer-driven plans accounting for
20 percent of the market by 2005 and as much as 50
percent by 2007.”

John K. Iglehart

Copyright © 2003 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on November 25, 2009 . For personal use only. No other uses without permission. 



n engl j med 348;4 www.nejm.org january 23, 2003

correspondence

367

1. Fronstin P. Consumer-driven health benefits: a continuing evolu-
tion? Washington, D.C.:  Employee Benefit Research Institute, 2002.
2. Christianson JB, Parente ST, Taylor R. Defined-contribution
health insurance products: development and prospects. Health Aff
(Millwood) 2002;21(1):49-64.

3. Gabel JR, Lo Sasso AT, Rice T. Consumer-driven health plans:
are they more than talk now? Bethesda, Md.: Health Affairs Web
Exclusive, November 20, 2002. (Accessed January 3, 2003, at http://
www.healthaffairs.org/WebExclusives/2201Gabel.pdf.)

Increased Prevalence of Sleep-Disordered Breathing 
among Professional Football Players

to the editor: Sleep-disordered breathing is a clin-
ical disorder consisting of apnea and hypopnea dur-
ing sleep; it affects about 4 percent of the general
population.1 We examined sleep-disordered breath-
ing in a group of National Football League players.
We used a value of 0.5 on the multivariable apnea-
prediction index, on the basis of data from eight ran-
domly selected teams, to stratify players according
to the risk of sleep-disordered breathing (high or
low).2 Players from both risk groups were random-
ly selected for overnight polysomnography, with
oversampling from the high-risk group. Of a total
of 302 players who could be evaluated (mean [±SD]
age, 25.5±2.7 years; body-mass index [the weight
in kilograms divided by the square of the height
in meters], 31.5±4.6), 52 players gave written in-
formed consent for full overnight polysomnograph-
ic studies. We used a conservative apnea–hypopnea
index cutoff value of 10 to define sleep-disordered
breathing.3

Offensive and defensive linemen accounted for
85 percent of the cases of sleep-disordered breath-
ing (Table 1); linemen also had the largest neck cir-
cumference (19.1±0.9 in. [48.5±2.3 cm]) and high-
est body-mass index (36.6±2.6). Both systolic blood
pressure (129±11 vs. 122±9 mm Hg) and diastolic
blood pressure (84±9 vs. 77±8 mm Hg) were sig-
nificantly higher in the linemen than in all the other
players (P<0.01). From these data, we estimate the
prevalence of sleep-disordered breathing among all
professional football players to be 14 percent over-
all and 34 percent within the high-risk group (Ta-
ble 1). The estimated prevalence is higher than that
found in a cross-sectional study of men of similar
age,4 and emphasizes the importance of physiog-
nomy over physical conditioning as a risk factor for
sleep-disordered breathing. Although young and
ostensibly in excellent physical condition, profes-

sional football players have many of the risk factors
for sleep-disordered breathing. For a group that is
young (mean age, <30 years), healthy, and physical-
ly fit, this is a worrisome finding. The presence of
sleep-disordered breathing (apnea–hypopnea index,
≥5), even in persons without symptoms, is a known
risk factor for the development of hypertension.5

Treatment of sleep-disordered breathing will pre-
sumably reduce the risk of cardiovascular disease,
but its presence must first be recognized.

As the trend toward bigger football players
continues, unrecognized and untreated sleep-dis-
ordered breathing may affect not only the players’
performance and productivity but also their future
health. Many physicians may have never considered
such a diagnosis in young, healthy persons, partic-
ularly those who are in top condition. Clinical sus-

* The group was divided into players with a high risk or a low risk of sleep-disordered 
breathing, according to the multivariable apnea-prediction index (in which scores 
range from 0 to 1, with higher scores indicating a greater risk of sleep-disordered 
breathing). A score of ≥0.5 was considered to indicate a high risk and a score of 
<0.5 a low risk. CI denotes adjusted Wald confidence interval.

† Weighted-sample rates are population-standardized rates.

Table 1. Prevalence of Sleep-Disordered Breathing 
in Professional Football Players.*

Apnea–
Hypopnea Index High Risk (N=38) Low Risk (N=14)

Weighted
Sample†

No.
Rate

(95% CI) No.
Rate

(95% CI)
Rate

(95% CI)

<5.0 16 0.42
(0.28–0.58)

12 0.86
(0.60–0.96)

0.75 
(0.38–1.0)

5.0–9.9 9 0.24 
(0.13–0.39)

1 0.07 
(0.01–0.31)

0.11 
(0.01–0.22)

≥10.0 13 0.34
(0.21–0.50)

1 0.07
(0.01–0.31)

0.14
(0.02–0.25)
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picion should now be raised in these and other ath-
letes as well as members of the general population
who are of similar age and size.

Charles F.P. George, M.D.
University of Western Ontario
London, ON N6A 4G5, Canada

Vyto Kab
SleepTech Consulting Group
Kinnelon, NJ 07405

Allan M. Levy, M.D.
New York Giants
East Rutherford, NJ 07073

1. Young T, Palta M, Dempsey J, Skatrud J, Weber S, Badr S. The
occurrence of sleep-disordered breathing among middle-aged
adults. N Engl J Med 1993;328:1230-5.
2. Maislin G, Pack AI, Kribbs NB, et al. A survey screen for predic-
tion of apnea. Sleep 1995;18:158-66.
3. Tsai WH, Flemons WW, Whitelaw WA, Remmers JE. A compar-
ison of apnea-hypopnea indices derived from different definitions
of hypopnea. Am J Respir Crit Care Med 1999;159:43-8.
4. Bixler EO, Vgontzas AN, Ten Have T, Tyson K, Kales A. Effects of
age on sleep apnea in men. I. Prevalence and severity. Am J Respir
Crit Care Med 1998;157:144-8.
5. Peppard PE, Young T, Palta M, Skatrud J. Prospective study of the
association between sleep-disordered breathing and hypertension.
N Engl J Med 2000;342:1378-84.

Driving Fatalities on Super Bowl Sunday

to the editor: The Super Bowl is the most popu-
lar regular television broadcast in the United States,
with an audience of about 130 million Americans.
We studied driving fatalities on 27 consecutive Su-
per Bowl Sundays, because alcohol, inattention, and
fatigue are major contributors to fatal motor vehi-
cle crashes.1 To do so, we compared each Super
Bowl Sunday to the immediately preceding and
subsequent Sundays (comparisons that controlled
for season of the year, day of the week, and calen-
dar year).

The time from kickoff to the end of the game de-
fined three time intervals — namely, before, during,
and after the telecast.2 The same times were used
for corresponding control Sundays (to ensure iden-
tical intervals in relevant comparisons), and values
were converted to Greenwich mean time (to account
for varying time zones of telecasts and crashes).
Population-based data on fatal motor vehicle crash-
es were obtained from the Fatality Analysis Report-
ing System3 for all available years (1975 to 2001). 

We observed a 41 percent relative increase in the
average number of fatalities after the telecast (24.5
vs. 17.3, P<0.001). In contrast, we observed no sig-
nificant difference between Super Bowl Sundays
and control Sundays in fatalities before the tele-
cast (68.9 vs. 67.0, P>0.20) and a marginal decrease
during the telecast (15.7 vs. 17.7, P=0.036). The in-
crease in fatalities after the telecast was evident for
21 of 27 years and amounted to about seven added
deaths on the average Super Bowl Sunday as com-
pared with the average control Sunday. 

The increase in fatalities after the telecast also
applied to nonfatal injuries (Fig. 1, facing page)

and was generally larger in states with a losing
team than neutral states and larger in neutral states
than states with a winning team (68 percent vs. 46
percent vs. 6 percent, P=0.003). New York and
Colorado had the most losses (five and four, re-
spectively) and showed a 147 percent increase for
the nine relevant years (95 percent confidence in-
terval, 1 to 510). California had the most wins
(eight) and showed no evidence of an increase
(change, ¡4 percent; 95 percent confidence inter-
val, ¡24 to 22) during those eight years. 

The 41 percent relative increase in fatalities af-
ter the Super Bowl telecast exceeds the relative in-
crease in fatalities on New Year’s Eve that has pre-
vailed for the past two decades in the United States.4

Hence, one option could be for sponsors to support
subsidized public transit after the telecast. In the
interim, clinicians in trauma centers might consid-
er extra staffing, and clinicians in ambulatory care
offices might warn patients to avoid unnecessary
night driving on Super Bowl Sunday.
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Craig L. Stewart, M.Sc.
University of Toronto
Toronto, ON M4N 3M5, Canada
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Figure 1. Relative Increase in the Risk of Fatal Injuries and Nonfatal Injuries on Super Bowl Sundays, as Determined from Observed Counts, 
Shown as Percentages and 95 Percent Confidence Intervals. 

Time after the telecast is indicated by solid circles, and time before the telecast by vertical bars. The dashed vertical line indicates no relative 
increase in risk on Super Bowl Sundays as compared with control Sundays. The primary analysis of the entire cohort of persons with fatal in-
juries showed no significant increase in the risk of death during the hours before the telecast and a 41 percent increase in the risk of death dur-
ing the hours after the telecast. Similar patterns were evident in separate analyses of nonfatal injuries, and zero was excluded from all 
confidence intervals for the hours after the telecast. Taking into account the similarity in risk before the time of the telecast and the decrease 
in risk during the time of the telecast, the net increase in risk of 41 percent in the primary analysis contributes to an absolute increase of 189 
deaths over the entire day for the 27 Super Bowl Sundays.
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