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Cardiovascular Events and COX-2 Inhibitors

To the Editor: In their meta-analysis, Dr Mukherjee and col-
leagues1 found that cyclooxygenase 2 (COX-2) inhibitors might
cause an increase in cardiovascular (CV) events. This may lead
clinicians to avoid COX-2 inhibitors for their patients with ar-
thritis. I believe that this conclusion is ill advised.

Other nonsteroidal anti-inflammatory drugs (NSAIDs) have
been estimated to have a 1% to 4% annual rate of significant
adverse events.2 The 2 large trials of COX-2 inhibitors, VIGOR
(Vioxx Gastrointestinal Outcomes Research Study3) and CLASS
(Celecoxib Arthritis Safety Study4), both found a 1% to 2% de-
cline in serious gastrointestinal (GI) complications with the use
of COX-2 inhibitors compared with other NSAIDs. In con-
trast, Mukherjee et al found a 0.24% and 0.3% increase in car-
diovascular events for rofecoxib and celecoxib, respectively. Pre-
venting about 3 CV events per thousand while increasing GI
complications 10 to 20 per thousand may not be the most eq-
uitable trade.

It is also possible that COX-2 inhibitors may be detrimental
because they eliminate the cardioprotective effect mediated by
upregulation of COX-2 during the late phase of ischemic pre-
conditioning. However, this would occur whether an anti-
inflammatory agent is COX-2 specific or not. Both COX-1 and
COX-2 are inhibited, albeit to varying degrees, at therapeutic
doses of all common NSAIDs, including aspirin.5

Thomas G. Burnakis, PharmD
Baptist Medical Center
Jacksonville, Fla
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To the Editor: Dr Mukherjee and colleagues1 warned of the
possibility of increased CV events associated with selective
COX-2 inhibitors, based on the results of 2 long-term (6-9
months) safety studies in rheumatoid arthritis (RA) patients
with celecoxib 800 mg (CLASS) and rofecoxib 50 mg
(VIGOR).2,3

RxIntelligence (which is sponsored by Blue Cross and Blue
Shield of Illinois) recently compared the efficacy and safety of
the 2 COX-2 inhibitors.4 Most of the studies we included in
our analysis were short term (up to 6 months) and did not re-

port long-term events such as myocardial infarction (MI). How-
ever, they did include hypertension, which is commonly ac-
cepted as a risk factor for MI.

We found the highest hypertension rate with rofecoxib (25
mg). The rate with rofecoxib (12.5 mg) was not significantly
different than with placebo or nonselective NSAIDs. We found
no differences between celecoxib (200 mg) and placebo or non-
selective NSAID controls in the rates of hypertension.

Our results suggest a dose-dependent effect of rofecoxib on hy-
pertension. This conclusion is consistent with the concerns of
Mukherjee et al related to increased CV events when selective
COX-2 inhibitors are used over the long term. Since few head-
to-head studies are available, we performed metaregression to com-
pare hypertension risks within the selective COX-2 inhibitor class.
This analysis included multiple doses of each drug from 14 ran-
domized controlled trials in a total of 18439 patients, and was
controlled for length of study, the specific NSAID comparator,
and the event rate in the comparator group. We found that the
difference in hypertension rates between rofecoxib and placebo
was larger than the difference between celecoxib and placebo. The
same was true when comparing each COX-2 inhibitor to NSAID
control groups. However, due to differences in dosing levels, pa-
tient populations (specifically RA vs osteoarthritis [OA]), and in-
consistency in adverse event reporting (eg, hypertension not de-
fined or not reported), we cannot state conclusively whether the
finding represents true differences between the 2 drugs.

Michael Fleming, MD
RxIntelligence
Chicago, Ill
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To the Editor: Dr Mukherjee and colleagues1 concluded that
COX-2 inhibitors may be associated with an increased risk of
CV events. We believe that the analysis provides no substan-
tive support for their conclusion.

The authors’ conclusion was heavily influenced by the find-
ings of VIGOR,2 a randomized, controlled comparison of ro-
fecoxib vs naproxen. This study yielded an unanticipated dif-
ferential in CV events, favoring naproxen. There are several
possible explanations, including a protective effect resulting
from the antiplatelet action of naproxen,3 or an adverse effect
of rofecoxib. The best way to distinguish these possibilities is
to examine data with comparators other than naproxen. Ko-
nstam et al4 recently reported a pooled analysis of the occur-
rence of thrombotic events in more than 28000 patients ran-
domized to rofecoxib, placebo, or nonselective NSAIDs. In
contrast to the comparison with naproxen, comparisons with
placebo (n=9772) and with NSAIDs other than naproxen
(n=7304) showed no excess of CV events with rofecoxib. In
these analyses, the placebo-controlled data were derived largely
from patient populations with substantial cardiovascular risk.
These findings support a protective effect of naproxen as the
most likely explanation for the unexpected findings in VIGOR.

We are particularly dismayed by the authors’ comparisons of
raw CV event rates for rofecoxib and celecoxib with that of a con-
trol group constructed from a primary prevention meta-analysis
ofaspirin therapy.5 Comparisonof rawevent ratesacrossmultiple
studies is hazardous. The patients in this meta-analysis are gen-
erally at low risk for CV events, while those with RA are at signifi-
cantlyincreasedcardiovascularrisk.6Thereportedannualizedevent
ratesforrofecoxib(0.74%)andforcelecoxib(0.80%)fallwellwithin
the range of event rates (0.36%-1.33%) for the trials used to con-
struct the placebo group in the meta-analysis of Mukherjee et al.5

Marvin A. Konstam, MD
Department of Cardiology
New England Medical Center
Boston, Mass
Laura A. Demopoulos, MD
Merck Research Laboratories
Whitehouse Station, NJ

Financial Disclosure: Dr Konstam has served as a consultant for Merck and Co,
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To the Editor: A significant part of the meta-analysis by Dr
Mukherjee and colleagues1 involves data from the CLASS study.2

However, the 800 mg per day dose of celecoxib used in CLASS
is not recommended for either OA or RA.3 Few practitioners
actually use celecoxib at that dosage, so the “real world” sig-
nificance of this meta-analysis is dubious.

The authors excluded 10 recent COX-2 studies in their analy-
sis. They conclude that the investigators for the excluded ar-
ticles “most likely” were unaware of any CV effects, although
they do not substantiate this claim. It is possible that severe
CV events were not disregarded but simply did not occur.

Finally, although the authors included data from adverse event
reporting systems for rofecoxib and celecoxib, they made no
mention of the pitfalls of interpreting such data. For example,
when traditional NSAIDs were first released in the United States
and Europe, adverse event reporting was highest during the
first 2 years and then declined.4 Mukherjee et al should have
applied statistical adjustments to these adverse event data.

Kenneth D. Grant, MD, JD
Department of Medicine
University of Nevada School of Medicine
Las Vegas
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To the Editor: Dr Mukherjee and colleagues1 did not include
all selective COX-2 agents in their meta-analysis. Meloxicam
is a COX-2 selective inhibitor2 that has been used by more than
45 million patients in more than 100 countries worldwide. The
National Institute for Clinical Excellence of the United King-
dom included meloxicam with celecoxib and rofecoxib in their
review of the selective COX-2 inhibitors.3

A pooled analysis of 35 clinical trials with 27039 patients
presented at the 16th Congress of the European League Against
Rheumatism in June 2001 found that rates of adverse CV events
and renal toxicity were low and similar for meloxicam and 3
other commonly prescribed NSAIDs (ie, diclofenac, piroxi-
cam, and naproxen).4 This analysis included more than 15000
patients who received meloxicam at daily doses ranging from
7.5 mg up to twice the maximum therapeutic dose (30 mg).
Moreover, meloxicam at doses higher than 30 mg had no acute
or chronic effects on bleeding time and no effects on the ara-
chidonic acid– or adenosine diphosphate–induced platelet ag-
gregation in healthy subjects.5

E. Joseph Haldey, RPh
Boehringer-Ingelheim Pharmaceuticals, Inc
Ridgefield, Conn
Bernard J. Dunn School of Pharmacy
Shenandoah University
Winchester, Va
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To the Editor: The meta-analysis by Dr Mukherjee and col-
leagues1 compared the risk of MI of the selective COX-2 in-
hibitors rofecoxib and celecoxib from data2,3 reported to the
US Food and Drug Administration with that of placebo from a
meta-analysis of aspirin for primary prevention.4 The results
of this analysis showed that the annualized MI rate was higher
with both rofecoxib and celecoxib compared with placebo
(0.74%, 0.80%, and 0.52%, respectively; P=.04 and P=.02 for
rofecoxib and celecoxib vs placebo, respectively).1 However,
Mukherjee et al did not present the results for the 3 nonselec-
tive COX-2 inhibitors relative to placebo. The VIGOR5 and
CLASS6 studies found the annualized MI rates for naproxen,
ibuprofen, and diclofenac to be 0.15%, 0.80%, and 0.40%, re-
spectively. Did the authors determine the level of statistical sig-
nificance between the rates for these medications and pla-
cebo?

Milos Minic, MD, MSc
F. Hoffmann-La Roche AG
Basel, Switzerland
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To The Editor: Dr Mukherjee and colleagues1 reported that
COX-2 inhibitors may induce prothrombotic activity. How-

ever, there is an important reason for thinking that COX-2
inhibitors might protect against CV events. Thrombosis is
thought to occur when the fibrin coat over plaques is broken
down by collagenase released from overactive macrophages.3

Since such macrophages express high levels of COX-2,
COX-2 inhibitors should reduce their activity and also should
act synergistically with the antiplatelet activity of COX-1
inhibitors.

A clinical trial of a selective COX-2 inhibitor plus aspirin (an
irreversible COX-1 inhibitor), compared with aspirin alone,
would be of great interest. Furthermore, COX-2 inhibitors may
reduce serum levels of C-reactive protein (CRP) in patients at
risk of future cardiovascular events. We have reported4 that CRP
messenger RNA levels were elevated more than 10 fold in the
same plaque tissues showing elevated levels of COX-2. C-
reactive protein is a secreted protein, and inflamed arteries could
be the source of the mildly elevated CRP levels reported to pre-
dict CV events.5 If COX-2 inhibitors reduce serum CRP levels
in those cases, a benefit might be predicted. Unfortunately, cur-
rent data do not permit conclusions regarding the influence of
COX-2 inhibitors on CV events.

Patrick L. McGeer, MD, PhD, FRCP
Edith G. McGeer, PhD
Koji Yasojima, MD, PhD
Kinsmen Laboratory of Neurological Research
University of British Columbia
Vancouver
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To the Editor: While I concur with Dr Mukherjee and col-
leagues1 that further research is warranted given the increased
incidence of CV events associated with rofecoxib, there are nu-
merous methodological flaws in their analysis.

First, the authors base their conclusion on 4 studies. How-
ever, the odds ratios from these studies shows significant het-
erogeneity. The heterogeneity is even greater among the CLASS
and VIGOR trials, which is probably a reflection of different
patient demographics, choice of NSAID or COX-2 compara-
tors, or other differences. Thus, the conclusion about a com-
mon “class effect” of COX-2 inhibitors across these studies seems
inappropriate.

Second, the authors compare the crude MI rates of COX-2
agents with the nonaspirin rate derived from a meta-analysis
by Sanmuganathan et al.2 The primary objective of that study
was to assess the relative benefit of aspirin use for primary pre-
vention among patients with different levels of CV risk, and
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not to determine absolute incidence rate for MI attributable to
any exposure type. Sanmuganathan et al state, “[a]ccurate risk
estimation requires counting and weighting of major risk fac-
tors for coronary heart disease using risk functions derived from
epidemiological studies such as Framingham.” These con-
cerns stem from significant heterogeneity in MI rates between
studies in their meta-analysis, which Sanmuganathan et al2 felt
was related to “differences in study design, aspirin dose, pa-
tient population, compliance, or other factors.”

Third, in Figure 2, Mukherjee et al show that patients in the
CLASS trial who received aspirin had a significantly higher risk
of thrombotic complications compared to patients not taking
aspirin. Presumably, the use of aspirin was more common among
individuals at high risk for coronary disease (confounding by
indication). Yet, in Figure 3, the authors compare a pooled group
of patients who did not receive aspirin with a combined sample
from the CLASS trial, who did or did not receive aspirin. If
Mukherjee et al had compared rates from only patients who
did receive aspirin, they would actually have found a lower rate
of MI (0.3 per 100 patient years) compared with placebo (0.52
per 100 patient years).

Gurkirpal Singh, MD
Arthritis, Rheumatism and Aging Medical Information
System—Postmarketing Surveillance Program
Stanford University School of Medicine
Stanford, Calif
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To The Editor: Dr Mukherjee and colleagues1 present the CV
event data from CLASS study (Figure 2) in an inconsistent fash-
ion. Summary data from the US Food and Drug Administra-
tion hearings on the safety of celecoxib during the CLASS trial2

are the primary source for this figure. Review of these data re-
veals that MI and stroke rates are presented as crude event rates
while deaths are displayed as annualized incidence rates. More-
over, deaths include all cause deaths, rather than CV deaths.
The correct crude event rates for CV deaths in CLASS are 0.57%
(aspirin users) and 0.16% (non-aspirin users).2

In Table 2 of the article, simple numbers of CV events were
derived from postmarketing data but were unadjusted for ex-
posure and lack estimates of background rates. This type of
analysis is insufficient to support meaningful assessments of
CV safety. Analyses of postmarketing data from the World Health
Organization database suggest in fact that the risk of renal and
cardiovascular adverse events associated with the use of rofe-
coxib are significantly higher than those of celecoxib and NSAIDs
(diclofenac and ibuprofen).3 These differences3,4 are probably
a function of differing structure, pharmacology, and metabo-
lism resulting in distinct renal and cardiovascular safety pro-

files, whose extent needs to be confirmed and clarified in fu-
ture studies.

William B. White, MD
Section of Hypertension and Clinical Pharmacology
University of Connecticut School of Medicine
Farmington
Andrew Whelton, MD
Universal Clinical Research and Johns Hopkins University
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In Reply: Dr Burnakis points out that COX-2 inhibitors de-
crease GI complications by 1% to 2% while increasing CV events
by approximately 0.3%, and suggests that this is a fair trade.
We do not want to downplay the morbidity associated with se-
rious GI complications but would like to point out that clini-
cal trials have evaluated COX-2 inhibitors in mostly healthy
patients without CV diseases. The low cardiovascular risk of
the population studied and the short follow-up in the trials to
date may significantly underestimate the CV hazard.

Dr Fleming states that significantly more hypertension is seen
with rofecoxib than with celecoxib and might play an impor-
tant role in CV event rates. In addition to their meta-analysis,
1 small randomized trial showed that systolic blood pressure
increased significantly in 17% of rofecoxib-treated patients com-
pared with 11% of those treated with celecoxib.1 Some of the
differential effects on blood pressure may be related to COX-2
selectivity of these agents. The biochemical selectivity of rofe-
coxib for COX-2/COX-1 inhibition is nearly 9 times that of ce-
lecoxib.2

Drs Konstam and Demopoulos refer to the pooled analysis
of Konstam et al examining the occurrence of thrombotic event
rates in over 28000 patients randomized to rofecoxib, pla-
cebo, or nonselective NSAIDs, which suggests that the results
of the VIGOR trial are attributable to a beneficial effect of
naproxen. We acknowledge the limitations of comparing dif-
ferent populations in different trials in our study but would also
like to point out that this pooled analysis has the same limita-
tions, as well as comparing studies with different rofecoxib dos-
ages and without CV end points.

Dr Grant points out that the dosages used in the CLASS trial
were higher than those used in clinical practice. He also specu-
lates that there may not have been any CV events in the 10
studies we excluded. This is conceivable but it is difficult to

LETTERS

©2001 American Medical Association. All rights reserved. (Reprinted) JAMA, December 12, 2001—Vol 286, No. 22 2811

 at University of Vermont, on September 1, 2005 www.jama.comDownloaded from 

http://www.jama.com


support that assumption unless some effort was made to col-
lect CV adverse event data. We included only the 4 studies in
which some systematic effort was made to collect CV event
data.

Mr Haldey and Dr Pappagallo report the international ex-
perience regarding cardiovascular safety of meloxicam. How-
ever, meloxicam is structurally different from other COX-2 in-
hibitors and works by exploiting a greater degree of flexibility
at the apex of the COX-2 channel.3 Van Hecken et al demon-
strated that meloxicam has a significant level of COX-1 inhi-
bition and this may explain the lack of CV adverse effects.4

Dr Minic points out that the cardiovascular event rates with
the 3 nonselective NSAIDs were significantly different. This is
most likely related to the degree of COX-1 inhibition with the
agents with 95% inhibition noted with naproxen and lesser de-
grees of inhibition with ibuprofen and diclofenac.4 We did not
compare event rates among the 3 nonselective NSAIDs in these
trials although we did discuss the fact that NSAIDs differ in
their spectrum of activity.

Dr McGeer and colleagues mention a potential beneficial effect
of COX-2 inhibition in atherosclerosis. We alluded to their po-
tential anti-inflammatory effect and thus potential benefit of
COX-2 inhibitors in atherosclerosis and we agree that a prop-
erly designed clinical trial is necessary to evaluate the risk/
benefit of these drugs. Surrogate end points such as CRP may,
however, be misleading if patients with arthritis are studied,
as the inflammatory component of the arthritis may override
the inflammatory component of atherosclerosis and con-
found the results.

Dr Singh points out some of the limitations in our study in-
cluding the heterogeneity of the population among trials, com-
parison across trials and other limitations of a post-hoc analy-
sis, which we acknowledged in the article.

Drs White and Whelton point out that we used all-cause death
rather than CV death as the end point. We were only able to
analyze data that was either published or reported to the US
Food and Drug Administration. Since CV death was not sepa-
rately reported we did not include it. Postmarketing data were
included to give a perspective on potential adverse effects.

Since publication of our meta-analysis, several basic re-
search studies have supported the potential thrombotic ef-
fects of COX-2 inhibitors. Hennan et al6 showed that the ob-
served increase in time to occlusion with aspirin in a canine
coronary thrombosis model was abolished with celecoxib. Dowd
et al7 recently demonstrated that inhibition of COX-2 aggra-
vates doxorubicin-mediated cardiac injury in vivo, suggesting
potential salutary effects of COX-2 in the heart. The purpose
of our article was to raise concern about the potential risk of
COX-2 inhibitors and to spur necessary research to answer this
question definitively. We have fulfilled our objective if we have
convinced physicians that such a trial is warranted.

Debabrata Mukherjee, MD
Division of Cardiology
University of Michigan Health System
Ann Arbor

Steven E. Nissen, MD
Eric J. Topol, MD
Department of Cardiovascular Medicine
The Cleveland Clinic Foundation
Cleveland, Ohio
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To the Editor: I am troubled by the letter I received by over-
night delivery from Louis Sherwood, MD, Senior Vice Presi-
dent for US Medical and Scientific Affairs at Merck. He sent a
“Dear Healthcare Provider” letter in response to the article by
Dr Mukherjee and colleagues.1 Sherwood directly disparages
the article as “not new” and offers to supplant its findings with
Merck’s “confidence” in their product. A full text copy of the
package insert was also included.

What disturbs me is the aggressive effort (how much did it
cost to send a 5-page mass mailing by overnight delivery?) to
“spin” the medical literature. If Merck disagrees with the find-
ings of an article published in a peer-reviewed journal, they
should not hesitate to send a letter to the editor, submit an edi-
torial, or contact the authors, just like everyone else.

Kenneth Sperber, MD
Primary Care Center of Quality Hill
Pawtucket, RI

1. Mukherjee D, Nissen SE, Topol EJ. Risk of cardiovascular events associated with
selective COX-2 inhibitors. JAMA. 2001;286:954-959.

In Reply: The letter received by Dr Sperber was sent to health
care providers following the numerous requests for information
Merck & Co received after the publication and ensuing media
reports of the article by Mukherjee et al.1 The letter we sent in-
cluded selected safety information and the full text copy of the
prescribing information for Vioxx (rofecoxib). In addition, Merck
did send a letter to the editor (of JAMA) to express our views and
recently published an article2 that provided a pooled analysis of
the cardiovascular safety data for rofecoxib.

Louis M. Sherwood, MD
Medical and Scientific Affairs
Merck US Human Health
North Wales, Pa

Financial Disclosure: Dr Sherwood potentially owns stock and/or holds stock op-
tions in Merck and Co.
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1. Mukherjee D, Nissen SE, Topol EJ. Risk of cardiovascular events associated with
selective COX-2 inhibitors. JAMA. 2001;286:954-959.
2. Konstam MA, Weir MR, Reicin A, et al. Cardiovascular thrombotic events in
controlled, clinical trials of rofecoxib. Circulation. 2001;104:2280-2288.

Risk Factors for Dating Violence in Adolescents

To the Editor: In their article about dating violence among ado-
lescent girls, Dr Silverman and colleagues1 state that girls who
experience these events have rates of suicidal ideation and at-
tempts that are 6 to 9 times higher than those of girls who do
not have these experiences. They also find that these girls are
less likely to receive treatment for these mental health issues,
perhaps because of pain and humiliation.

Although we agree that clinicians should actively try to iden-
tify such individuals, they must also do much more. The age
of initiation for sexual activity has decreased and been accom-
panied by a decline in the health status of adolescent girls. It is
important to screen adolescents for associated risk factors such
as early sexual behavior and drug and tobacco use, which are
markers for multiple health risks.2 Historically health care pro-
viders have not provided adolescent preventive services effec-
tively—it is estimated that less than a third of adolescents’ vis-
its to a clinician resulted in appropriate preventive services.3

We have several additional questions about this study. First,
Silverman et al do not mention verbal abuse. Second, because
persons engaging in same-sex or bisexual relationships may ex-
perience more violence than those in heterosexual relation-
ships,4 it would be interesting to know whether Silverman et
al have data on these relationships. Third, it would also have
been interesting to know what percentage of subjects had been
sexually abused as children. Childhood sexual abuse may be a
predictor of adult sexual aggression or victimization,5 and this
may apply during adolescence as well. Finally, the change in
ethnic categorization from 1997 to 1999 makes it difficult to
compare results or identify the risk or protective factors asso-
ciated with ethnicity.

Robin B. McFee, DO, MPH
Jodie Anne Turano, BS
Sally Roberts, BS
New York College of Osteopathic Medicine
Old Westbury

1. Silverman JG, Raj A, Mucci LA, Hathaway JE. Dating violence against adoles-
cent girls and associated substance use, unhealthy weight control, sexual risk be-
havior, pregnancy, and suicidality. JAMA. 2001;286:572-579.
2. DuRant RH, Smith JA, Kreiter SR, Krowchuk DP. The relationship between early
age of onset of initial substance use and engaging in multiple health risk behav-
iors among young adolescents. Arch Pediatr Adolesc Med. 1999;153:289-291.
3. Levenberg PV, Elster AB. Guidelines for Adolescent Preventive Services (GAPS):
Clinical Evaluation and Management Handbook. Chicago, Ill: American Medical
Association; 2001.
4. Russell ST, Franz H, Driscoll AK. Same-sex romantic attraction and experiences
of violence in adolescence. Am J Public Health. 2001;91:903-906.
5. Lodico MA, Gruber E, DiClemente RJ. Childhood sexual abuse and coercive
sex among school-based adolescents in a Midwestern state. J Adolesc Health. 1996;
18:211-217.

In Reply: We agree with Dr McFee and colleagues that clini-
cians can play an important role in preventing dating violence

that goes beyond screening. However, we recognize that ask-
ing questions about dating or domestic violence remains a ma-
jor challenge. Barriers likely include lack of training and knowl-
edge of how to respond to disclosure,1 as well as provision of
confidentiality.2

We agree that verbal abuse should be the subject of greater
study. We have yet to encounter a case in which some form of
verbal abuse did not accompany physical or sexual violence.
However, verbal abuse is infrequently included in surveys of
behaviors and experiences related to morbidity and mortality.

We strongly agree with McFee et al that violence in same-
sex relationships is an important area for investigation. Al-
though this issue has not been well studied for adolescents, re-
cent data on adults suggest that intimate partner violence may
be more prevalent among men in same-sex relationships.3 We
were not able to conduct such analyses because of the small
number of subjects reporting same-sex sexual contact.

Finally, as we have suggested previously, the risk for dating
violence victimization associated with race and ethnicity re-
quires greater attention. Different assessments for race and eth-
nicity across the survey years included in our study and the
overall small number of minority subjects limited our ability
to examine this issue. However, we found evidence of dating
violence in all racial and ethnic groups studied. It should not
be assumed that someone is at higher or lower risk of intimate
partner violence simply because of his or her race or ethnicity.

Jay G. Silverman, PhD
Department of Health and Social Behavior
Harvard School of Public Health
Boston, Mass
Anita Raj
Department of Social and Behavioral Sciences
Boston University School of Public Health
Lorelei Mucci, MS
Department of Epidemiology
Harvard School of Public Health
Boston
Jeanne Hathaway, MD, MPH
Bureau of Family and Community Health
Massachusetts Department of Public Health
Boston

1. Erickson MJ, Hill TD, Siegel RM. Barriers to domestic violence screening in the
pediatric setting. Pediatrics. 2001;108:98-102.
2. Litt IF. Adolescent patient confidentiality: whom are we kidding? J Adolesc Health.
2001;29:79.
3. Tjaden P, Thoennes N, Allison CJ. Comparing violence over the life span in samples
of same-sex and opposite-sex cohabitants. Violence Vict. 1999;14:413-425.

Preventable Deaths From Medical Errors

To the Editor: Drs Hayward and Hofer1 document the poor
reliability of physicians’ retrospective judgments of medical er-
rors. They suggest that “previous interpretations of medical er-
ror statistics are probably misleading.” However, given the meth-
odological problems of their study, we question this
interpretation.
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First, the sample is small. Although the study started with
4198 deaths, only 111 of them were included in the analysis.
The conclusions are based on multiple reviews, but these were
conducted for only 62 patients; 59 patients had only 1 review.
Second, the problems were not representative. Patients with a
small number of fluid, electrolyte, and drug toxicities were overs-
ampled. In addition, the Department of Veterans Affairs hos-
pitals tend to care for sicker patients, but there was no stan-
dardization of disease severity. Third, the magnitude of the
adverse event problem appears even worse if the quality of care
that led to death is taken into account. The authors reported
that 10.2% of deaths rated “borderline in care”; 22.7%, “pos-
sibly preventable by optimal care”; 6.0%, “definitely prevent-
able”; and 6.0%, “substandard”—together leading to an unac-
ceptable 44.9% of care deemed suboptimal or worse.

We agree with the study’s conclusion that “[m]edical errors
are a major concern regardless of patients’ life expectancies,”
but we believe a focus on reporting errors creates a diversion
from safety.2 A general call to embrace safety by reporting er-
rors more frequently may influence a few people but will not
change systems.3 Care will be safer when caregivers learn to
work in patient-centered teams and design the teams as a mi-
crosystem—a small, clinically focused, organized unit of pa-
tients, technologies, and physicians, with the latter striving to
produce high-quality care. Framed in this context, the role of
the hospital, for example, is to create the environment for im-
proving patient safety by providing the resources and support
that the microsystems within the organization need for con-
tinual improvement and system redesign.4

Paul Barach, MD, MPH
Department of Anesthesia and Critical Care
Center for Patient Safety
University of Chicago
Chicago, Ill
Julie J. Mohr, MSPH, PhD
Center for Education and Research on Therapeutics
University of North Carolina School of Pharmacy
Chapel Hill

1. Hayward RA, Hofer TP. Estimating hospital deaths due to medical errors: pre-
ventability is in the eye of the reviewer. JAMA. 2001;286:415-420.
2. Barach P, Small SD. Reporting and preventing medical mishaps: lessons from
non-medical near miss reporting systems. BMJ. 2000;320:759-763.
3. Hale A, Wilpert B, Freitag M, eds. After the Event: From Accident to Organi-
zational Learning. New York, NY: Elsevier Science Ltd; 1997.
4. Donaldson MS, Mohr JJ. Exploring Innovation and Quality Improvement in
Health Care Micro-Systems: A Cross Case Analysis. Princeton, NJ: Robert Wood
Johnson Foundation; 2000: A Technical Report for the Institute of Medicine Com-
mittee on the Quality of Health Care in America. Grant No. 36222.

In Reply: Previous studies1 estimating preventable deaths have
assumed that the error assessment had unbiased interrater re-
liability and that if care had been optimal, the patient would

have had a 100% chance of living. Our study found that both
assumptions were incorrect and led to dramatic overestima-
tion. We see no merit in Drs Barach and Mohr’s concern that
our study is too small. Our study’s statistical power is compa-
rable to that of the Harvard Medical Practice Study (HMPS),2

and the 95% confidence interval for our key finding is 1.0-1.5.
Therefore, our 383 reviews of 179 deaths (including 111 active-
care deaths) is more than adequate.

We included cautions about generalizability; however, the
first 2 sources of overestimation are intrinsic to the analytic
approach used in previous studies, not to the generalizability
of our study population, and are therefore almost certainly ap-
plicable to the HMPS statistics. We have requested the HMPS
interrater reliability data so that we can demonstrate this di-
rectly in the HMPS. Our study suggests that substantial over-
estimation will occur in any study that uses the same flawed
analytic approach for estimating the preventability of adverse
events.

We used sampling weights to correct for oversampling. Barach
and Mohr erred when they computed that 45% of cases were
deemed to be suboptimal or worse because they inadvertently
double-counted some numbers and then combined categories
that are not mutually exclusive. The actual frequency was 26%.
More important, they quote the same statistics that past stud-
ies have quoted and ignore our main finding—that these sta-
tistics are invalid. Unless one adjusts for the skew in interrater
reliability, these statistics would greatly overestimate the fre-
quency of errors.

We agree with Barach and Mohr that there are major qual-
ity and safety problems in medicine. Indeed, we believe that a
strong case can be made that a comprehensive quality improve-
ment and patient safety program could save an additional
100000 lives a year if it considers inpatients and outpatients,
quality enhancement and error reduction.1 Misleading statis-
tics are not helpful in this effort. We need to intelligently and
rigorously pursue problems in proportion to their seriousness
and preventability.3

Rodney A. Hayward, MD
Timothy P. Hofer, MD, MSc
VA Center for Practice Management and Outcomes Research
VA Ann Arbor Healthcare System
University of Michigan School of Medicine
Ann Arbor

1. Hayward RA, Hofer TP. Response to comments on estimating hospital deaths
due to medical errors. Available at: http://www.hsrd.ann-arbor.med.va.gov/results
/hospdeaths.htm. Accessed November 13, 2001.
2. Brennan TA, Leape LL, Laird NM, et al. Incidence of adverse events and neg-
ligence in hospitalized patients: results of the Harvard Medical Practice Study I.
N Engl J Med. 1991;324:370-376.
3. Hofer TP, Kerr EA, Hayward RA. What is an error? Effective Clin Pract. 2000;
3:1-10.
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