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Correspondence

 

Warfarin or Aspirin for Recurrent Ischemic 
Stroke

 

To the Editor: 

 

The conclusions in the Abstract of the ar-
ticle by Mohr et al. (Nov. 15 issue)

 

1

 

 overstate the benefits
of anticoagulation. They state that the authors “found no
difference between aspirin and warfarin in the prevention of
recurrent ischemic stroke or death or in the rate of major
hemorrhage. Consequently, [the authors] regard both war-
farin and aspirin as reasonable therapeutic alternatives.” Mohr
et al. do not clearly distinguish between absence of evidence
of an effect and evidence of absence of an effect. The primary
null hypothesis was that there would be no difference be-
tween the treatments (as in an equivalence trial), yet the sam-
ple size was calculated according to a 30 percent difference
between treatments (as in a nonequivalence trial). Equiv-
alence trials are usually much larger than nonequivalence
trials, and we believe that the study was underpowered.

The point estimate of the hazard ratio for the primary
end point was 1.13, equivalent to an absolute excess of 21
recurrent ischemic strokes and deaths per 1000 patients treat-
ed with warfarin as compared with aspirin (95 percent con-
fidence limits, 13 fewer to 61 more events per 1000 patients
treated). Thus, the Warfarin–Aspirin Recurrent Stroke Study
(WARSS) does not rule out the possibility of a clinically im-
portant disadvantage with warfarin as compared with aspirin.
The conclusions in the Discussion section are fair and bal-
anced and are in line with two recent systematic reviews.

 

2,3

 

The final sentence reads, “Aspirin, either alone or in com-
bination with some other antiplatelet agents, appears to be
a well-justified choice for the prevention of recurrent ische-
mic stroke.” Aspirin is noted to be cheaper than warfarin and

easier to administer. However, the conclusions drawn in the
Abstract (the only ones many readers will read) are poten-
tially misleading.

S

 

TEPHANIE

 

 C. L

 

EWIS

 

, P

 

H

 

.D.

P

 

ETER

 

 A.G. S

 

ANDERCOCK

 

, D.M.

 

University of Edinburgh
Edinburgh EH4 2XU, United Kingdom

steff.lewis@ed.ac.uk

 

Editor’s note: 

 

Dr. Sandercock was a member of the WARSS
Adjudication Committee.

 

1.

 

Mohr JP, Thompson JLP, Lazar RM, et al. A comparison of warfarin 
and aspirin for the prevention of recurrent ischemic stroke. N Engl J Med 
2001;345:1444-51.

 

2.

 

Liu M, Counsell C, Sandercock P. Anticoagulants for preventing recur-
rence following ischaemic stroke or transient ischaemic attack. In: Coch-
rane database of systematic reviews. Issue 3. Oxford, England: Update 
Software, 2001 (computer data base).

 

3.

 

Algra A, De Schryver ELLM, van Gijn J, Kappelle LJ, Koudstaal PJ. 
Oral anticoagulants versus antiplatelet therapy for preventing further vas-
cular events after transient ischaemic attack or minor stroke of presumed 
arterial origin. In: Cochrane database of systematic reviews. Issue 4. Ox-
ford, England: Update Software, 2001 (computer data base).

 

To the Editor:

 

 The WARSS investigators should be com-
mended for performing a well-organized, multicenter trial in
the search for more efficacious drugs than those currently
available for secondary prevention after cerebral ischemia
of presumed arterial origin. The investigators may be disap-
pointed that low-intensity anticoagulation (target interna-
tional normalized ratio [INR], 1.4 to 2.8; achieved median,
1.9) tended not to be better than the current touchstone,
aspirin (325 mg daily), in reducing the incidence of the pri-
mary outcome (ischemic stroke or death from any cause).
We were disappointed when high-intensity anticoagulation
(target INR, 3.0 to 4.5) turned out to cause major bleeding
complications at an unacceptably high rate in the Stroke Pre-
vention in Reversible Ischemia Trial (SPIRIT).

 

1

 

 Recently, we
sought to determine the optimal level of anticoagulation
in an observational study of 356 patients similar to those in
WARSS and SPIRIT who were referred to the Red Cross
Anticoagulation Clinic, Leiden, the Netherlands.

 

2

 

 During
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a two-year follow-up, 19 ischemic and 25 hemorrhagic events
occurred. The optimal achieved INR was between 2.5 and
3.5. We therefore think that the interpretation offered by
Powers in his editorial — that it is “unlikely” that “oral an-
ticoagulant therapy at some target INR level intermediate
between these two levels [those of WARSS and SPIRIT]
will be superior to aspirin”
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 — is premature.
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To the Editor:

 

 Mohr and colleagues address an important
clinical issue in their comparison of warfarin and aspirin for
the prevention of recurrent ischemic stroke. The authors
conclude that the efficacy and safety of warfarin and aspirin
are similar in patients with inferred noncardioembolic ische-
mic stroke. However, they do not provide details about the
status of the aorta on noninvasive imaging such as trans-
esophageal echocardiography. Amarenco et al.

 

1

 

 used trans-
esophageal echocardiography in their study of the prevalence
of ulcerated aortic plaques in large numbers of patients with
stroke. Ulcerated aortic plaques were present in 28 percent
of the patients with a brain infarct and in 61 percent of those
with no known cause of cerebral infarction. Cohen et al.

 

2

 

pointed out that in patients with ischemic stroke, the risk of
vascular events associated with an aortic-plaque thickness
of 4 mm or more is markedly increased by the absence of
plaque calcification. In another study, transesophageal echo-
cardiography identified ulcerated atherosclerotic plaques in
the thoracic aorta in 39 percent of patients with unex-
plained ischemic strokes.

 

3

 

 The mobility of the protruding
plaques may have important therapeutic implications. Vadu-
ganathan et al.

 

4

 

 compared findings of aortic plaques on
transesophageal echocardiography with the results of patho-
logical examination and showed that thrombi were present
in all the samples with mobile aortic plaques. Antiplatelet
and statin therapy should be advised as a first-line therapy
in the majority of patients with stroke.

Transesophageal echocardiography, by identifying mobile
aortic plaques, intracardiac thrombi, or certain intracardiac
shunts, can help guide the choice of anticoagulation treat-
ment in patients with cryptogenic ischemic stroke. 
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To the Editor:

 

 The WARSS investigators provide data about
five groups defined according to the clinically inferred mech-
anism of stroke. Among these five groups, there was a group
of 576 patients with cryptogenic stroke. In many patients
(up to 50 percent) with cryptogenic stroke who are less than
55 years of age, the role of patent foramen ovale in the re-
currence of thromboembolic events has been shown.
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 It
would be interesting to have information about the presence
of patent foramen ovale in the patients with cryptogenic
stroke in WARSS. In our series of patients with cryptogenic
stroke who underwent percutaneous closure of patent fo-
ramen ovale and were followed for a median of 15 months
(range, 1 to 50), 2 of 86 patients (2.3 percent) had recur-
rent ischemic stroke.

 

3

 

 This rate of recurrence is quite low
when compared with rates of 15.0 percent and 16.5 per-
cent — the rates in the patients in WARSS who had cryp-
togenic stroke (those who were given warfarin and those
who were given aspirin, respectively).
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The authors reply:

 

To the Editor:

 

 Algra’s comments suggest that a test of
higher INR ranges than those examined in our study might
have shown a greater benefit with warfarin than with aspirin.
Apart from our support of Powers’s carefully chosen words
in his editorial, we cite again concern about safety at this
and higher ranges.

 

1

 

 Nonetheless, we would welcome the
results of a randomized, double-blind trial in a sample of
adequate size.

We doubt that “many” 

 

Journal

 

 devotees are mere slipshod
scanners of abstracts, and we consider the usual reader al-
ready clear on the response we offer to Lewis and Sander-
cock: WARSS was designed as an efficacy trial, not an equiv-
alency trial. It was designed to detect the same 30 percent
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difference that had been found in trials that compared war-
farin and aspirin for atrial fibrillation, and it was not under-
powered. The null hypothesis was not rejected (P=0.25).
The overall result (hazard ratio, 1.13; 95 percent confidence
interval, 0.92 to 1.38) favored aspirin somewhat, although
there was only weak evidence (likelihood ratio, <2) in favor
of the hypothesis that there actually is such a benefit, as com-
pared with the hypothesis that there is no difference between
aspirin and warfarin. In the Abstract we express our con-
clusion — that our equipoise remains undisturbed by the
result (aspirin and warfarin are “reasonable therapeutic al-
ternatives”). In the Discussion section we acknowledge,
however, that “aspirin . . . appears to be a well-justified
choice.” Both of these interpretations are legitimate, and
there is room for debate over the clinical implications of
the WARSS data. We did not, however, mistake “absence of
evidence” for “evidence of absence.” This suggestion requires
the ex post facto reinterpretation of WARSS as an equiva-
lency trial, which is not a legitimate approach.

In response to Hsi and Alaimo and to Butera et al.: the
Patent Cardiac Foramen Ovale in Cryptogenic Stroke Study
(PICSS) is one of several substudies conducted in our co-
hort.

 

2

 

 The results of PICSS are currently under review for
publication. PICSS may yield insights into the appropriate
medical regimen for findings such as aortic-arch atheroma
and valvular strands.
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The editorialist replies:

 

To the Editor:

 

 Algra disagrees with my conclusion that
oral anticoagulation at an INR level between those studied
in WARSS and SPIRIT

 

1

 

 is unlikely to be superior to aspirin
for the prevention of recurrent noncardioembolic stroke. He
cites as evidence a recent study of patients undergoing oral
anticoagulation for cerebral ischemia in which an INR be-
tween 2.5 and 3.5 was “optimal.”

 

2

 

 This study analyzed the
total occurrence of both hemorrhagic and thromboembolic
events in these patients. The incidence of thromboembo-
lism was actually lowest at an INR between 3.0 and 3.9, and
the risk of hemorrhage was lowest within this INR range
as well. It was not a randomized trial, so there was no con-
trol group receiving antiplatelet treatment for comparison.

Thus, although it can be concluded from this study that an
INR between 3.0 and 3.9 may be the optimal level of oral
anticoagulation, no conclusion regarding the superiority of
this approach over antiplatelet treatment can be made.

On the other hand, both WARSS and SPIRIT

 

1

 

 are ran-
domized, controlled trials. Neither provides evidence that
oral anticoagulation offers a benefit with respect to throm-
boembolic events. Given the lack of benefit in SPIRIT in the
prevention of thromboembolic events with oral anticoagu-
lation at an INR between 3.0 and 4.5, it is difficult to see
how reducing the INR to a lower level would provide better
protection, even if adverse hemorrhagic events are ignored.
However, as I point out in my editorial, the confidence in-
tervals in SPIRIT are too wide to rule out such a benefit. As
long as the data are not definitive, it is ethical and proper
to conduct a clinical trial such as the European–Australian
Stroke Prevention in Reversible Ischemia Trial. In the mean-
time, extrapolations based on the available data, albeit less
than perfect, must be made to guide patient care. It is my
conclusion that the best available evidence at this time does
not support the use of oral anticoagulation at any INR as
a general strategy to prevent recurrent noncardioembolic
stroke.
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Nonsteroidal Drugs and Alzheimer’s Disease

 

To the Editor:

 

 The study by in ’t Veld et al. (Nov. 22 issue)

 

1

 

on the prevention of Alzheimer’s disease with nonsteroidal
antiinflammatory drugs (NSAIDs) includes no mortality da-
ta. It is entirely possible that patients who received long-
term treatment with NSAIDs were dying sooner from the
complications. One may then underestimate the risk of Alz-
heimer’s disease, giving a false positive result. There are also
no data on morbidity. The small group of patients receiv-
ing NSAIDs for more than 24 months was the only group
with a statistically significant reduction in the risk of Alz-
heimer’s disease. It may be inappropriate to base a positive
conclusion on an analysis of only 233 patients.

Although there is some evidence of an effect of NSAIDs,
the safety and cost effectiveness of such an intervention are
questionable. Gastrointestinal toxicity of NSAIDs alone caus-
es 100,000 to 400,000 hospitalizations every year in the
United States, with an estimated yearly cost of $2 billion.

 

2

 

Unless we develop a reliable way to predict Alzheimer’s
disease, it will be hard to justify a randomized, controlled,
blinded trial with these potentially toxic medications.
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To the Editor:

 

 In the report by in ’t Veld et al., the inves-
tigators used a sophisticated Cox model and found a signif-
icantly reduced risk of Alzheimer’s disease in patients who
had taken NSAIDs for a cumulative period of 24 months or
more. We have serious reservations about the main outcome
modeled by the Cox regression. The authors “calculated the
person-time between January 1, 1991, and death, a diagnosis
of dementia, or the end of the study period, whichever came
first.” However, they provided no information concerning
the time of censoring of competing events such as death and
a diagnosis of dementia. We understand that the event of in-
terest was dementia and that death was censored. But the
statistical model may be misleading, because a patient who
has died is no longer at risk for dementia. In addition, if
death was due to drug toxicity, it could artificially increase
the benefit attributed to NSAIDs. On the other hand, if
death was not censored, death and dementia could be con-
sidered a composite outcome, but they probably do not share
the same prognostic factors. Our suggestion is to use the
multistates extension of the Cox model.

 

1

 

 We used it to ex-
plore long-term, treatment-related morbidity in patients with
lymphoma and showed that the assumption of the uniform-
ity of prognostic factors or treatment effect on different event
rates such as morbidity or mortality was not valid.
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To the Editor: In ’t Veld et al. report an association between
the use of NSAIDs and a reduced incidence of Alzheimer’s
disease. They suggest that NSAIDs may exert this effect by
blockade of cyclooxygenase-1 and cyclooxygenase-2 or by ac-
tivation of the peroxisome proliferator g (PPARg) nuclear
transcription factor. However, more than 50 percent of the
NSAIDs recorded in their study do not activate PPARg (e.g.,
diclofenac), which underlines the importance of the suppres-
sion of cerebral prostaglandin production by NSAIDs as a
possible mechanism to reduce the risk of Alzheimer’s disease.

The authors state that the use of acetaminophen has not
been assessed, because acetaminophen is available without
a prescription. A previous study found acetaminophen to be
protective against Alzheimer’s disease.1 Whereas acetamin-
ophen has only minimal effects on prostaglandin synthesis in
monocytes, prostaglandin synthesis is markedly suppressed

by acetaminophen in microglia.2 Therefore, reduction of cer-
ebral prostaglandin production may have an even greater ef-
fect on Alzheimer’s disease than the effect reported by the
authors, since patients using acetaminophen may have been
included in the group of subjects without prescriptions for
NSAIDs.
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2. Fiebich BL, Lieb K, Hüll M, et al. Effects of caffeine and paracetamol 
alone or in combination with acetylsalicylic acid on prostaglandin E(2) syn-
thesis in rat microglial cells. Neuropharmacology 2000;39:2205-13.

To the Editor: In ’t Veld et al. found that those taking
NSAIDs had a lower risk of Alzheimer’s disease. The prevail-
ing view has been that this effect occurs through inhibition
of cyclooxygenase, reducing the inflammation associated
with Alzheimer’s disease.1 Weggen et al. recently found that
certain NSAIDs lower the amount of amyloidogenic 42-res-
idue b-amyloid (Ab42) protein independently of their effects
on cyclooxygenase.2 Although the effect was found at clin-
ically relevant concentrations for ibuprofen, sulindac, and
indomethacin, it was not found for naproxen. Given the large
number of patients taking either ibuprofen or naproxen in
the study by in ’t Veld et al., it would be helpful to know
whether the relative risk of Alzheimer’s disease differed be-
tween these two groups.
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loidogenic Abeta42 independently of cyclooxygenase activity. Nature 
2001;414:212-6.

The authors reply:

To the Editor: Both Sood and Mounier et al. point out that
no mortality data were provided in our report on NSAIDs
and the risk of Alzheimer’s disease. They suggest that a pro-
tective effect of NSAIDs might be explained by increased
mortality. We considered this possibility, but we found no
association between the use of NSAIDs and mortality in the
remaining 6595 elderly patients without dementia. Hence,
increased mortality in our users of NSAIDs without demen-
tia does not appear to explain our results. The risk of death
from any cause was 1.07 (95 percent confidence interval,
0.82 to 1.40) in patients who had used NSAIDs for two
years or more and 0.97 (95 percent confidence interval,
0.86 to 1.08) in those who had used NSAIDs for less than
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two years, as compared with patients who did not use
NSAIDs. We disagree with Sood that a positive conclusion
cannot be based on 233 patients, as long as the data are
cautiously interpreted. We agree, however, that the risk of
gastrointestinal toxicity is high and that the cost effective-
ness of the use of NSAIDs as a therapeutic intervention
would require careful study. The suggestion by Hüll et al.,
who studied the effect of acetaminophen on microglial ef-
fects in rats,1 is interesting. A problem is that acetamino-
phen is widely available over the counter in the Netherlands
and misclassification of exposure may be substantial. Press
refers to a study published shortly before ours that suggest-
ed that some NSAIDs (e.g., ibuprofen) may protect against
Alzheimer’s disease by lowering levels of amyloidogenic
Ab42 peptide, whereas other NSAIDs (e.g., naproxen)
have no such effect.2 Although ibuprofen and naproxen
were among the most commonly used NSAIDs in our
study, the numbers were too low to justify a comparison
between individual agents.

BRUNO H.C. STRICKER, M.D., PH.D.

ALBERT HOFMAN, M.D., PH.D.

MONIQUE M.B. BRETELER, M.D., PH.D.
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alone or in combination with acetylsalicylic acid on prostaglandin E(2) syn-
thesis in rat microglial cells. Neuropharmacology 2000;39:2205-13.
2. Weggen S, Eriksen JL, Das P, et al. A subset of NSAIDs lower amy-
loidogenic Abeta42 independently of cyclooxygenase activity. Nature 
2001;414:212-6.

Valsartan in Chronic Heart Failure

To the Editor: Cohn and Tognoni (Dec. 6 issue)1 found
that the angiotensin-receptor blocker valsartan reduced the
combined end point of mortality and morbidity and im-
proved clinical signs and symptoms in patients with heart
failure when it was added to prescribed therapy. However,
an adverse effect on mortality and morbidity was observed
in a subgroup receiving valsartan, an angiotensin-convert-
ing–enzyme (ACE) inhibitor, and a beta-blocker. In the
overall study, adverse events leading to the discontinuation
of valsartan included dizziness, hypotension, and renal im-
pairment, but hypotension was not significantly more fre-
quent in the valsartan group than in the placebo group.
The authors state that “extensive blockade of multiple neu-
rohumoral systems in patients with heart failure could be
deleterious.” Clinicians should keep this possibility in mind
when they are considering the use of vasodilator therapy,
since hypotension reduces perfusion pressure to the brain
and heart, resulting in cerebral and myocardial damage. Was
there a significant incidence of hypotension and cerebral and
myocardial damage in the subgroup, which led to an increase
in mortality?

FRANCIS J. HADDY, M.D., PH.D.
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To the Editor: Cohn and Tognoni report that the addition
of valsartan to standard therapy for heart failure reduced
the combined end point of mortality and morbidity in all
patients except those who were receiving both an ACE in-
hibitor and a beta-blocker at base line; in this subgroup,
mortality was significantly increased. The authors acknowl-
edge that extensive blockade of multiple neurohormonal
systems in patients with heart failure could be deleterious.

My colleagues and I recently reported that beta-blockade
reduces angiotensin II levels in patients with heart failure
who are receiving ACE inhibitors.1 Our findings are con-
sistent with the well-described ability of beta-blockade to
reduce renin secretion.2 Thus, the combination of ACE in-
hibition, beta-blockade, and angiotensin-receptor blockade
represents triple inhibition of the renin–angiotensin system.
Studies in animals indicate that extensive blockade of the
renin–angiotensin system has deleterious effects, particularly
in the presence of sodium depletion.3,4 Whereas single or
double blockade of the renin–angiotensin system (with the
use of either ACE inhibition and beta-blockade or ACE in-
hibition and angiotensin-receptor blockade) is beneficial in
patients with heart failure, triple blockade may be deleteri-
ous. The risk of harm may be increased by sodium depletion
resulting from diuretic therapy. Measurement of angioten-
sin II levels may provide a means to identify patients who
have little to gain — and who may be harmed — by the ad-
dition of an angiotensin-receptor blocker to their heart-fail-
ure regimen.
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To the Editor: There are two problems with the conclu-
sion of Cohn and Tognoni that valsartan improves outcomes
in patients with chronic heart failure. First, since the average
dose of standard therapy with ACE inhibitors in the base-line
population was quite low, it is not logical to conclude that
the benefits noted in the valsartan group were due to valsar-
tan. It has been well demonstrated that ACE inhibitors are
frequently underused in patients with heart failure and that
the doses prescribed are too small.1 Furthermore, a 1999
study demonstrated that 30 mg of lisinopril daily was supe-
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rior to a daily dose of 5 to 10 mg in reducing the risk of
death and hospitalization,2 yet the average dose of lisinopril
in the current study was only 19 mg daily. Until valsartan is
evaluated in a study of patients with heart failure in which
appropriately therapeutic doses of ACE inhibitors are used,
it remains in question whether the benefits noted are spe-
cific to valsartan or would be equal or inferior to those ob-
tained with higher doses of ACE inhibitors.

Second, and of more concern, is the post hoc finding that
the addition of valsartan to a regimen of an ACE inhibitor
and a beta-blocker significantly increased the risk of death
and nonsignificantly increased the risk of the combined end
point of mortality and morbidity. Among patients who were
already receiving appropriate treatment, the outcome was
better if placebo was given than if valsartan was given.
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To the Editor: The results reported by Cohn and Tognoni
indicate a lack of effect of valsartan on mortality in the
population studied but a small reduction in the rate of a
first adverse event. Although the results of subgroup analy-
ses should be treated with great caution, differences in mor-
tality are noteworthy. We were therefore surprised that the
significant increase in mortality with valsartan therapy, as
compared with placebo, in the subgroup that was receiving
both beta-blockers and ACE inhibitors (mortality rates, 16.2
percent and 11.9 percent, respectively) was presented only
in the form of a relative risk and received only brief mention.
It is difficult to understand why an absolute difference in
mortality of 4.3 percent, meaning that 1 extra death oc-
curred for every 23 patients in this subgroup who received
valsartan, is worthy of such little comment and presented
only in terms of relative risk. We believe that this result is
by far the most important finding of the subgroup analyses
and must be a cause for concern, given the current trend in
many clinical trials involving patients with heart failure to
use combination therapy to disable the renin–angiotensin–
aldosterone–sympathetic nervous system.
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The authors reply:

To the Editor: The issue of the possible adverse effect of
combined therapy with an ACE inhibitor, a beta-blocker, and

an angiotensin-receptor blocker, mentioned by Drs. Haddy
and Campbell, is one that has concerned us as well. Valsartan
lowered blood pressure to a similar degree in all subgroups,
although the group treated with an ACE inhibitor and a
beta-blocker had a slightly lower blood pressure at base line.
We did not find a greater incidence of symptoms of hypo-
tension or end-organ damage in this subgroup.

Dr. Campbell’s reaffirmation of the renin-inhibiting ef-
fect of beta-blockers provides an attractive hypothesis that
potent renin–angiotensin blockade is the culprit, but the
physiological mechanism of this as yet unconfirmed adverse
effect remains unclear. The results of other ongoing clinical
trials in which large numbers of patients are receiving the
three-drug combination for various cardiovascular diseases
may help to determine whether the interaction is real.

Dr. Cayley and Drs. Forfar and Munir question our in-
terpretation of the results of the trial. Although the average
dose of ACE inhibitors prescribed to our patients was re-
markably close to the doses used in previous clinical trials
and not “quite low,” as characterized by Dr. Cayley, we agree
that higher doses might have provided greater benefit. We
disagree, however, with his characterization of an appropri-
ate dose of an ACE inhibitor. Successful trials have targeted
the equivalent of 20 mg of lisinopril daily, and the 1999 trial
to which he referred unfortunately provided no evidence
that a 30-mg dose is better than a 20-mg dose.1 We have not
suggested that the efficacy of valsartan is unique, but the
efficacy of higher doses of an ACE inhibitor has not been
evaluated in this context.

We emphasized in the article the potential adverse effect
of high-dose valsartan in patients who were already receiving
an ACE inhibitor and a beta-blocker, but we must stress
again the danger of placing too much confidence in the re-
sults of a post hoc subgroup analysis. The adverse effect
on mortality of the triple-inhibitor regimen certainly war-
rants our attention, but the overall design and the protocol-
driven results of the trial — a 13.2 percent reduction in the
combined end point of mortality and morbidity — must
take precedence.2
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Botulinum Toxin for Cricopharyngeal 
Dysfunction in Parkinson’s Disease

To the Editor: Dysphagia occurs in more than 50 percent
of patients with Parkinson’s disease.1 Although all the phas-

Copyright © 2002 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org at COLUMBIA UNIV HEALTH SCIENCES LIB on June 21, 2008 . 



CORRESPONDENCE

N Engl J Med, Vol. 346, No. 15 · April 11, 2002 · www.nejm.org · 1175

es of swallowing can be involved, dysphagia due to hyper-
activity of the upper esophageal sphincter is the prevalent
abnormality.1

Dysphagia does not respond to dopaminergic therapy.1

Surgical myotomy of the cricopharyngeal muscle is the treat-
ment of choice for hyperactivity of the upper esophageal
sphincter due to neurologic disorders,2 including Parkinson’s
disease.3 However, cricopharyngeal myotomy requires gen-
eral anesthesia and is not always effective.2

Botulinum neurotoxin type A has been used to treat
dysphagia.4,5 We describe its use in four patients (three men
and one woman; age range, 58 to 72 years) with Parkinson’s
disease and dysphagia. In these patients, dysphagia for solid
food had progressed to dysphagia for liquids, and the diet
had become confined to semiliquid meals. The mean dura-
tion of dysphagia was 5.9 years.

All the patients were receiving levodopa and decarboxy-
lase inhibitors, but there was no improvement of the dys-
phagia. Videofluoroscopic studies showed a reduction of
pharyngeal clearance and incomplete cricopharyngeal open-
ing. Electromyographic studies of both the cricopharyngeal
and the pharyngeal inferior constrictor muscles showed ab-
normal tonic hyperactivity of the former.

To evaluate the possible efficacy of cricopharyngeal my-
otomy, we decided to treat the cricopharyngeal muscle with
botulinum neurotoxin type A. After the patients had given
written informed consent and the local ethics committee had
approved the treatment, both cricopharyngeal muscles were
percutaneously injected with botulinum neurotoxin type A
(Dysport, Ipsen, Wrexham, United Kingdom; 30 units per
muscle) under electromyographic control. Forty-eight hours
later, all patients had remarkable improvement in swallow-
ing. Clinical, electromyographic, and videofluoroscopic ex-
aminations were performed 8, 16, 20, and 22 weeks after
the injection. At eight weeks, all the patients were able to
swallow. Videofluoroscopic and electromyographic studies
showed normal swallowing and coordination between the
cricopharyngeal and inferior constrictor muscles and a
marked reduction in cricopharyngeal hyperactivity. The im-
provement persisted at 16 and 20 weeks in all four patients
and disappeared in three of them at 22 weeks. All patients
gained 5 to 8 kg in body weight.

Given its safety and effectiveness, we propose that treat-
ment with botulinum neurotoxin type A may be a success-
ful alternative to invasive procedures or may be a useful tool
for identifying patients who might benefit from surgical my-
otomy.
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Large Errors in the Dosing of Medications 
for Children

To the Editor: Dosing errors are among the most com-
mon types of medication errors.1-3 Errors by a factor of 10
(the administration of a dose 10 times or 1/10 as high as
appropriate) are of particular concern.4 There is a greater
chance that an infant or a young child will receive such a
dose of medication than that an adult will, because even a
dose 10 times as high as the appropriate pediatric dose may
represent an unsuspiciously small volume of stock solution.

We reviewed all forms of errors involving medication that
were reported to the pharmacy department at a large terti-
ary care pediatric hospital between April 1 and November 1,
2000. The hospital has a unit-dose system for dispensing
drugs and a computerized system for prescribing medica-
tions. Twenty errors by a factor of 10 were spontaneously
reported (1 per 22,500 doses). The errors involved 19 dif-
ferent medications. Most of these errors involved pharma-
cologically potent drugs, so that such an error could po-
tentially result in death (in six cases), life-threatening toxic
effects (in nine cases), or moderate toxic effects (in one case);
in the remaining four cases, the error could not have result-
ed in toxic effects. Since many of the drugs are highly potent,
they are usually given in doses of less than 1 mg per kilogram
of body weight, creating a potential source of confusion dur-
ing the conversion of milligrams to micrograms (Table 1).
Most of the drugs were not among the 20 most commonly
used medications in our hospital. Of the 20 incorrect doses,

*Two dosing errors involved heparin.

TABLE 1. MEDICATIONS INVOLVED IN LARGE DOSING ERRORS.

DRUGS WITH A 
RECOMMENDED 
DOSE GIVEN

IN UNITS

DRUGS WITH A 
RECOMMENDED 
INITIAL DOSE OF

<1 mg/kg IN CHILDREN

DRUGS WITH A

RECOMMENDED 
INITIAL DOSE OF

»1 mg/kg IN CHILDREN

Heparin* Amphotericin B Ampicillin
Penicillin G Captopril Cefazolin

Clonidine Cefuroxime
Digoxin Diazoxide
Epinephrine Gentamicin
Milrinone Indomethacin
Morphine Meperidine
Pancuronium Cyclosporine
Albuterol
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5 reached the children (one newborn, one child 1.5 years
of age, one 3.5 years of age, one 8 years of age, and one 12
years of age) and 15 were intercepted. Physicians were re-
sponsible for 18 of the 20 errors.

To estimate the proportion of these large dosing errors
that are reported spontaneously, we compared the rate of
spontaneous reports from the emergency department with
the rate of those found through audits of the charts in the
emergency department for 12 randomly selected days. Two
such errors were reported spontaneously by the emergency
department (incidence, 1 per 13,000; 95 percent confidence
interval, 0 to 3 per 10,000). The audits found 2 errors
among 1532 charts (incidence, 1 per 766; 95 percent con-
fidence interval, 13 to 47 per 10,000; P=0.005 for the
comparison between the two methods of finding errors).
The two errors found during the audits were not reported
through the system for the spontaneous reporting of inci-
dents. These findings suggest that spontaneous reports of
large dosing errors in children may underestimate the true
incidence. 

The best strategy for reducing the incidence of large er-
rors in dosing may be to improve the system by which drugs
are given. Examples of such approaches are the use of a unit-
dose system for dispensing drugs and the use of a comput-
erized system for prescribing medications. However, most

of the errors we found occurred despite the use of both of
these types of systems, suggesting that the systems have
limitations.
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