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previous myocardial infarction, bypass grafting, 
and other factors.

As suggested by Kiat, we are performing post 
hoc analyses to better delineate a high-risk sub-
group on the basis of the ischemic burden as as-
sessed on MPI at baseline and during a follow-up 
period of 6 to 14 months.

Nagajothi et al. acknowledge that our inten-
tion-to-treat analysis was appropriate but encour-
age further analysis according to actual treatment 
received. A detailed analysis of the “crossover” 
population is under way.

Finally, Mak emphasizes the incremental ben-
efit of the use of dual antiplatelet therapy on the 
composite end point of death, myocardial infarc-
tion, or stroke at 1 year in the CREDO trial.2 En-
rollment in our trial antedated these results. 
However, the Clopidogrel for High Atherothrom-
botic Risk and Ischemic Stabilization, Manage-
ment, and Avoidance (CHARISMA) trial,3 involv-
ing patients with stable coronary artery disease, 
did not show a compelling benefit of combined 
treatment with aspirin and clopidogrel in reduc-

ing death, myocardial infarction, or stroke in 
long-term follow-up.
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Diabetic Gastroparesis

To the Editor: In his review of diabetic gastro-
paresis, Camilleri (Feb. 22 issue)1 states that in 
our clinical trial of exenatide,2 nausea and vomit-
ing led to the “cessation of treatment in about one 
third of patients.” This information is incorrect. 
Of 282 patients randomly assigned to receive ex-
enatide, 54 withdrew from the study (27 withdrew 
because of an adverse event, 10 because of proto-
col violations, 7 because of the patient’s decision, 
4 because of loss of glucose control, and 1 because 
of the physician’s decision, and 5 were lost to 
follow-up). As stated in our article, 18 of these 
patients withdrew from the study because of nau-
sea or other gastrointestinal symptoms. This rate 
is in line with the dropout rates in other recent 
clinical trials, which range from 1.8 to 5.1%.3‑5 
Mild-to-moderate nausea is the most common 
adverse event in patients receiving exenatide. How-
ever, the development of tolerance to these ad-
verse gastrointestinal effects of exenatide has been 
suggested in our trial as well as in other long-
term phase 3 trials of the drug that have been 
reported.3‑5
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To the Editor: In Table 2 of his article, Camilleri 
lists the motilin-receptor agonists erythromycin, 
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clarithromycin, and azithromycin as recommend-
ed agents for the treatment of diabetic gastropa-
resis. I agree with the recommendation regarding 
erythromycin. However, clarithromycin, azithro-
mycin, and other more acid-stable macrolides and 
azalides are likely to be poor alternatives. Eryth-
romycin A in an acidic medium such as gastric 
juice is degraded into its anhydrous hemiketal and 
spiroketal forms.1 Both forms are inactive micro-
biologically, but they have motilin-like activity that 
is several times greater than that of erythromy-
cin A.1,2 It is mostly because of this characteristic 
that erythromycin has a low oral bioavailability 
of the microbiologically active drug and consid-
erable gastrointestinal adverse effects. Clarithro-
mycin and azithromycin have modified chemical 
structures that are more acid-stable and do not 
form the highly active motilin mimics2,3; conse-
quently, neither drug is likely to be as useful as 
erythromycin for the treatment of motilin-respon-
sive disorders. Both clarithromycin and azithromy
cin are also more expensive than erythromycin.
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To the Editor: Camilleri compares gastrointes-
tinal prokinetic agents with regard to their effi-
cacy and side effects. For metoclopramide, neuro-
logic side effects are reported from one 4-week 
trial. Tardive dyskinesia and other extrapyramidal 
effects are not mentioned in the text and are cit-
ed only briefly in Table 2 of the article. Since 
clinical trials of metoclopramide have been short-
term trials, this review understates the risk of 
tardive dyskinesia among patients treated with 
metoclopramide on a long-term basis.

Metoclopramide is a dopamine-receptor antag
onist that causes parkinsonism, acute dystonia, 
akathisia, and tardive dyskinesia. The risk of tar-
dive dyskinesia after long-term treatment with 
antipsychotic drugs that are dopamine-receptor 
antagonists is 5% per year of drug exposure.1 Al
though prospective data for metoclopramide are 
unavailable, the prevalence and severity of tardive 

1.

2.

3.

dyskinesia are increased after long-term treat-
ment.2,3 Diabetes is associated with an increased 
frequency and severity of tardive dyskinesia.2,4 
The risk of tardive dyskinesia is underrecognized 
by physicians who use metoclopramide for long-
term treatment3; this is especially important in 
view of the increased use of metoclopramide 
since the withdrawal of cisapride in 2000.5

Daniel Tarsy, M.D.
Beth Israel Deaconess Medical Center 
Boston, MA 02215  
dtarsy@bidmc.harvard.edu

Tarsy D, Baldessarini RJ. Epidemiology of tardive dyskine-
sia: is risk declining with modern antipsychotics? Mov Disord 
2006;21:589-98.

Ganzini L, Heintz RT, Hoffman WF, Casey DE. The prevalence 
of tardive dyskinesia in neuroleptic-treated diabetics: a controlled 
study. Arch Gen Psychiatry 1991;48:259-63.

Pasricha PJ, Pehlivanov N, Sugumar A, Jankovic J. Drug in-
sight: from disturbed motility to disordered movement — a re-
view of the clinical benefits and medicolegal risks of metoclo-
pramide. Nat Clin Pract Gastroenterol Hepatol 2006;3:138-48.

Woerner MG, Saltz BL, Kane JM, Lieberman JA, Alvir JM. 
Diabetes and development of tardive dyskinesia. Am J Psychiatry 
1993;150:966-8.

Shaffer D, Butterfield M, Pamer C, Mackey AC. Tardive dys-
kinesia risks and metoclopramide use before and after U.S. mar-
ket withdrawal of cisapride. J Am Pharm Assoc (2003) 2004;44: 
661-5.

The Author Replies: Heine and Brodows correct
ly point out that the withdrawal rate attributed to 
nausea in their clinical trial was overstated in my 
article. However, in trials involving longer-term 
treatment that may better reflect clinical experi-
ence,1-4 as well as in the study by Nauck et al. 
cited by Heine and Brodows, there is a high prev-
alence of nausea (average prevalence, approximate
ly 33%). The all-cause withdrawal rate in these 
randomized, controlled, or open-label treatment 
trials involving exenatide ranged from 21 to 45%. 
Approximately 4% of these withdrawals were at-
tributed to a loss of glucose control and 7% were 
attributed to adverse events. It is unclear whether 
the withdrawal of consent by approximately 11% 
of patients and withdrawals because of protocol 
violations by approximately 10% of patients were 
due to nausea, which was by far the most fre-
quent adverse event (57% in the article by Heine 
et al. cited by Heine and Brodows). Nausea and 
vomiting in patients with diabetes may be wrong-
ly attributed to gastroparesis rather than to iatro-
genic disease, which may be reversible.

I agree with Maderazo’s statement regarding 
the different potencies of macrolides in the stim
ulation of gastric emptying. I included clarithro-
mycin and azithromycin in Table 2 because this 
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table reflects national society guidelines, as noted 
in one of the table footnotes.

The potential for tardive dyskinesia during 
treatment with metoclopramide is important. 
However, as indicated in the article by Shaffer 
et al. (to which Tarsy refers in his letter), well-
described risk factors are common in reports 
of metoclopramide-associated tardive dyskinesia. 
Moreover, Ganzini et al.5 calculated that the rela-
tive risk of tardive dyskinesia was not signifi-
cantly elevated with use of metoclopramide (rela-
tive risk, 1.67; 95% confidence interval, 0.93 to 
2.97), although the risk appeared to be higher 
among patients with diabetes.
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Case 15-2007: A Woman with Asthma  
and Cardiorespiratory Arrest

To the Editor: In the Case Record presented by 
Wechsler et al. (May 17 issue),1 many possible caus
es of death in a patient with asthma are consid-
ered. However, the discussants do not sufficiently 
emphasize that lung mechanics and hemodynamic 
effects associated with airflow obstruction are the 
most important physiological disturbances in pa-
tients with severe acute asthma. Hemodynamic 
collapse related to dynamic hyperinflation is a 
common cause of obstructive shock, pulseless 
electric activity, and cardiac arrest in intubated 
patients with asthma.
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To the Editor: Dr. Shepard is quoted as saying, 
“The pneumothorax results from the Macklin 
effect.” I suspect that what she really said was, 
“The pneumomediastinum results from the Mack-
lin effect.”

Wallace T. Miller, M.D.
Hospital of the University of Pennsylvania 
Philadelphia, PA 19104

The Discussants Reply: There are many causes 
of death in young patients with asthma. In addi-
tion to hypoxemia from prolonged bronchospasm, 
we agree with Lisboa et al. that a progressive in-
crease in intrathoracic pressure associated with 
dynamic hyperinflation can lead to both dimin-
ished venous return and mechanical compression 
of the heart and associated vasculature, with re-
sultant hemodynamic collapse. It is important to 
recognize these potential causes of complications 
in patients with asthma who have respiratory fail-
ure, since several ventilatory strategies (including 
the use of low tidal volumes and low respiratory 
rates) may minimize these risks.
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