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HE dependence of the growth of prostate cancer
on androgens is well documented. Androgen ab-

lation triggers a cascade of biologic events that ends
in irreversible damage to the DNA of androgen-sensi-
tive prostate-cancer cells.

 

1

 

 Such treatment, tradition-
ally reserved for men with metastatic disease, results in
major objective and subjective benefits in most pa-
tients. However, in approximately 50 percent of pa-
tients, disease progression occurs 12 to 18 months
after the initiation of treatment, and as a result, surviv-
al rates have not increased over the past five decades.

 

2

 

Androgen ablation controls the tumor only tempo-
rarily because prostate cancer consists of androgen-
dependent and androgen-independent clones.

 

1

 

 Tumor
progression after androgen ablation is due to the pro-
liferation of androgen-independent cells.

 

1

 

 At present,
there is no conclusive evidence that androgen-depri-
vation therapy improves survival. Undoubtedly, effec-
tive control of androgen-independent disease will be
necessary for that to occur.

A major unresolved issue regarding hormonal ther-
apy is the optimal time to initiate treatment. In this
issue of the 

 

Journal,

 

 Messing et al.

 

3

 

 report that men
with microscopical nodal metastasis (stage T1bN1M0
or T2N1M0) who underwent radical prostatectomy
and in whom hormonal therapy was begun immedi-
ately survived significantly longer than men who were
initially treated by radical prostatectomy alone. To
our knowledge, this is the first prospectively ran-
domized therapeutic study in such patients. Overall,
it was well designed, conducted, and analyzed. The
treatment groups appear to be reasonably balanced
with regard to patient and disease characteristics, thus
supporting the likelihood that the estimate of the
treatment effect was unbiased.

Nevertheless, the main result is rather surprising:
a fairly large difference in survival between groups was
found within a relatively short period. The cancer-
specific survival rate in the observation group was only
62 percent at seven years, as compared with a rate of
approximately 80 percent in three contemporary se-
ries of patients with microscopical nodal metastases
who were treated with radical prostatectomy alone.

 

4-6

 

In an ongoing study by the European Organization
for Research and Treatment of Cancer, 302 patients
with stage D1 disease (which includes nodal but not
extranodal metastases) who did not undergo radical
prostatectomy were randomly assigned to receive ei-
ther immediate or delayed androgen-deprivation ther-
apy. With a median follow-up of six years, no differ-

T

 

ence in cancer-specific or overall survival has yet been
found (Schroder FH: personal communication). The
Mayo Clinic series, which represents the largest ret-
rospective series, with a nonrandomized control group
and almost three decades of follow-up,

 

5

 

 found that the
survival advantage in favor of immediate androgen-
deprivation therapy was limited to DNA diploid tu-
mors and became apparent only after 10 years.

What explains this difference? It is possible that the
effect of the treatment in the study by Messing et
al. might have been overestimated purely by chance
(a type I error). It seems very unlikely that other stud-
ies would have missed such a large effect, since the
hazard ratios ranged from 3 to 12. One concern is
that the study never realized its projected goal of 240
patients. This is important, because the outcome of
patients with nodal metastases is extremely variable
and can be affected by a number of known and pos-
sibly unknown prognostic factors.

 

7-9

 

 Such effects on
the outcome of trials can be minimized by random-
ization, but the study by Messing et al. was relatively
small and might have been affected by imbalances of
factors that had not been identified at the time the
study began. One factor that might have influenced
the outcome is the lack of a central pathological re-
view to assess the Gleason scores.

 

5,7,8

 

 The absence of
a correlation between histologic grade and survival
suggests that an imbalance could have been present
but unrecognized.

How will the knowledge that immediate androgen-
deprivation therapy may be beneficial in men with
nodal metastases who have undergone radical prosta-
tectomy affect the treatment of prostate cancer? At
present, because of the shift toward earlier diagnosis
with increased screening efforts, less than 5 percent of
patients who undergo radical prostatectomy have pos-
itive nodes. Furthermore, as indicated by Messing et
al., the patterns of treatment have changed during the
past decade, particularly after their study ended. Pa-
tients with evidence of microscopical nodal involve-
ment are now unlikely to undergo radical prostatecto-
my. Although this point does not diminish the merits
of the study, it may limit its clinical impact.

How should physicians treat patients with asympto-
matic metastatic prostate cancer? No study has shown
conclusively that survival in patients given early andro-
gen-deprivation therapy is longer than when treatment
is deferred until the time of symptomatic progres-
sion. No advantage was found in the large randomized
study of patients with prostate cancer, with or with-
out extranodal metastases, that was conducted by the
Veterans Administration Co-operative Urological Re-
search Group in the 1960s.

 

10

 

 A more recent Medical
Research Council study

 

11

 

 reported a significant trend
toward increased survival with early androgen-depri-
vation therapy, largely in patients without extranodal
metastases. The incidence of spinal cord compression
and pathologic fractures doubled in the deferred-treat-
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ment group. The deferred-treatment group had 54
more deaths than the immediate-treatment group.
However, 29 of these men never received hormonal
therapy, indicating that treatment was often initiated
too late or not at all.

 

12

 

Data from other clinical trials indicate that the out-
come among patients with metastatic disease who have
never received hormonal therapy depends heavily on
the extent of disease; this factor may have influenced
the outcome of the Medical Research Council trial.

 

13

 

We need more data on patients with metastatic disease
before standards of practice can be clearly delineated.

How should the results of this study affect the treat-
ment of patients who have elevated serum prostate-
specific antigen (PSA) levels after radical prostatecto-
my? In the study by Messing et al., 80 percent of the
patients had undetectable serum levels of PSA at the
time androgen-deprivation therapy was initiated. In
a recent report, Pound et al.

 

14

 

 described the natural
history of 304 patients with an elevated PSA level as
the sole evidence of relapse after radical prostatecto-
my. The time at which the PSA level first rose after
surgery, the Gleason score, and the length of time
required for PSA levels to double all predicted the
probability of distant metastasis. The algorithm that
these authors used identifies patients at high risk for
distant metastasis and death due to prostate cancer
who should be enrolled in randomized clinical trials
of androgen-deprivation therapy and nonhormonal
treatments. It also identifies men with a high prob-
ability of a favorable outcome, for whom watchful
waiting is the most appropriate approach. Although
less extensively evaluated, the data on patients with
a biochemical relapse (defined as detectable serum
PSA levels) after radiation therapy appear to be sim-
ilar to those obtained after surgery.

 

15

 

In summary, the study by Messing et al. is impor-
tant because it touches on critical issues concerning
the treatment of prostate cancer. The most important
message of this study is that although it suggests an
advantage for early androgen-deprivation therapy, that
conclusion is not definitive. It should provide the im-
petus for a vigorous exploration of the role of endo-
crine and nonendocrine approaches to the adjuvant
treatment of prostate cancer.
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VOID hypotension.” That recommendation
has appeared at the end of many preoperative

consultation notes for patients undergoing major non-
cardiac surgery. This not-so-helpful advice has reflect-
ed the state of the science of perioperative cardiac risk
reduction. A great deal of research provides insight
into how to identify patients at moderate and high
risk.

 

1-4

 

 Very little is known about strategies that might
improve their outcomes.

The era in which physicians can only guess at how
to reduce a patient’s risk of perioperative cardiac com-
plications seems to be ending, however, as demon-
strated by the study by Poldermans et al.

 

5

 

 in this is-
sue of the 

 

Journal.

 

 This randomized trial provides the
first strong evidence that any intervention — medical
or surgical — reduces the risk of short-term cardiac
complications associated with vascular surgery. The
results apply most directly to the patients at highest
risk as they undergo the highest-risk vascular proce-
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dures. Nevertheless, these findings justify rethinking
current strategies of perioperative care for patients un-
dergoing major noncardiac procedures in general.

 

6-8

 

All this change may seem surprising, since it results
from a study in which just 112 patients were random-
ly assigned to treatment groups and followed for only
30 days after surgery. The trial was actually designed
to enroll a total of 266 patients, but it was halted early
by an independent safety committee according to a
predetermined rule for stopping the trial. Relatively
few patients were required because the investigators
studied a population at unusually high risk (patients
with abnormal results on stress echocardiography with
dobutamine) as they underwent elective abdominal
aortic or infrainguinal arterial reconstruction. These
researchers had previously found that such patients
have a 28 percent rate of perioperative death from
cardiac causes or nonfatal myocardial infarction

 

9

 

; 34
percent of the patients randomly assigned to standard
care in the current study had these complications.
However, patients randomly assigned to standard care
plus perioperative treatment with bisoprolol, a selec-
tive 

 

b

 

1

 

-adrenergic–receptor antagonist, had a compli-
cation rate of only 3.4 percent.

This extraordinary 91 percent reduction in the risk
of cardiac events sounds too good to be true, and per-
haps future research will show that to be the case.
But the findings are consistent with data showing
reductions in perioperative ischemia with beta-block-
ade

 

10

 

 and similar in direction to those of the only pre-
vious randomized, controlled study of beta-blockers
in patients undergoing major noncardiac surgery.

 

11

 

In that trial, Mangano et al. tested the effects of aten-
olol as compared with placebo in a lower-risk group
of patients undergoing elective noncardiac surgery.
Patients randomly assigned to receive atenolol had 55
percent lower mortality over two years, but the ben-
efit became apparent only after the hospitalization.

Why was the effect of beta-blockade in the study by
Poldermans et al. so much greater — and seen so
soon? The reason may be that, in this investigation, an
extremely high base-line risk was predicted by both
the characteristics of the patients and the nature of
the procedures that they underwent. Consequently,
the opportunity to improve the outcome was con-
siderable.

Most patients who undergo noncardiac surgery are
at much lower risk, of course — thus raising the ques-
tion of whether these findings can be generalized to
other populations. Does beta-blockade reduce risk for
patients who do not have positive results on nonin-
vasive tests for ischemia? Can this strategy improve
outcomes after nonvascular procedures, which carry
a lower risk of complications? Is the minimal one-week
period of preoperative treatment with a beta-blocker
that was used in this study necessary to achieve full
protection? Do other beta-blockers offer benefits sim-
ilar to those of the 

 

b

 

1

 

-selective (cardioselective) an-

tagonist bisoprolol? These questions can and should
be addressed in future research.

In the meantime, the findings of this study have
profound implications for the evaluation and treatment
of patients undergoing major noncardiac surgery. Cur-
rent guidelines encourage the use of noninvasive tests
for ischemia in patients considered to have an inter-
mediate risk of complications on the basis of clinical
data.

 

6-8

 

 Coronary catheterization and revascularization
are commonly performed in patients who have abnor-
mal test results, despite a lack of data demonstrating
that this strategy improves outcomes.

 

12

 

 It seems like-
ly that the cumulative morbidity resulting from three
sequential procedures (coronary angiography, coro-
nary revascularization, and then a major vascular pro-
cedure) would be higher than the 3.4 percent rate of
major cardiac complications in this study among pa-
tients given bisoprolol. If other investigations confirm
similarly low rates of cardiac complications with beta-
blocker therapy in such patients, the role of coro-
nary angiography and revascularization before non-
cardiac surgery will be greatly diminished.

A subtle but intriguing possibility raised by this
study is that the role of noninvasive testing for ische-
mia may also be reduced in the future. Beta-blockers
are generally safe and inexpensive, and they offer
many long-term benefits for patients with coronary
artery disease. Why not just give these drugs to pa-
tients whose risk of cardiac complications, as indicat-
ed by the clinical data, is intermediate or high? This
strategy was suggested in 1996 by Bodenheimer,

 

13

 

who recommended a decrease in emphasis on pre-
operative risk stratification by means of noninvasive
tests. Instead, he advocated increased efforts to pre-
vent, detect, and reduce postoperative ischemia.

There are several important controversies still to be
resolved. Nonetheless, I will suggest some possible
themes for the next generation of guidelines for peri-
operative evaluation and risk reduction for patients
undergoing major noncardiac surgery:

 

Preoperative risk stratification should be based on
clinical data.

 

 My colleagues and I recently described
a simple, prospectively validated index for the predic-
tion of cardiac risk in patients undergoing major non-
cardiac surgery.

 

2

 

 It assigns one point to each of six
clinical factors: a high-risk surgical procedure, a his-
tory of ischemic heart disease, a history of congestive
heart failure, a history of cerebrovascular disease, pre-
operative treatment with insulin, and a preoperative
serum creatinine concentration greater than 2.0 mg
per deciliter (177 µmol per liter).

 

2

 

 This Revised Car-
diac Risk Index has proved to be more accurate than
other published algorithms

 

1,3,4

 

 and has identified a
larger percentage of patients as having intermediate
or high risk.

 

Exercise electrocardiography and other noninvasive
tests for myocardial ischemia should not be used for peri-
operative risk stratification. 

 

These tests are cost effec-
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tive for the outpatient care of patients with chest pain
syndromes, because they help identify those with high-
risk coronary disease who might benefit from revas-
cularization.

 

14,15

 

 However, there is no evidence that
the routine use of these tests can improve periopera-
tive care. They may be an appropriate part of the pre-
operative evaluation of patients whose exercise toler-
ance is limited or whose clinical risk is unclear.

 

Coronary revascularization before noncardiac surgery
should be recommended only for patients with unstable
myocardial ischemic syndromes or results indicating a
high risk on noninvasive tests for ischemia.

 

 There are no
data showing that coronary revascularization reduces
complications among patients undergoing elective
noncardiac surgery; hence, coronary revascularization
should be reserved for patients in whom it would be
considered appropriate as part of their routine long-
term care.

 

In the absence of major contraindications, therapeu-
tic doses of beta-adrenergic antagonists should be given
to patients with an intermediate or high risk of cardiac
complications. 

 

Patients who are not already receiving
beta-blockers should be given one of these agents.
Even if the drug causes complications, such as fatigue
or impotence, these side effects can be tolerated dur-
ing the perioperative period. Patients who are already
receiving a beta-blocker should be evaluated to en-
sure that therapeutic serum concentrations have been
achieved.

In summary, the study by Poldermans et al. sug-
gests that, in the future, perioperative care will be
characterized by fewer tests, fewer coronary revascu-
larization procedures, more use of beta-blockers —
and fewer complications.
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ILTEFOSINE was originally developed as an
antineoplastic drug, but it has the potential to

become the first highly effective, orally administered
drug for treating visceral leishmaniasis, a life-threaten-
ing parasitic disease. We do not know whether addi-
tional clinical trials and experience with miltefosine
will support the encouraging findings of the phase 2
study described by Jha et al. in this issue of the 

 

Jour-
nal.

 

1

 

 However, the prospect of a new drug that is ad-
ministered orally rather than parenterally is good news
indeed, because the drug could markedly facilitate
the treatment of patients.

Although asymptomatic or subclinical infection is
common in some settings, patients with clinically ev-
ident visceral leishmaniasis (or kala-azar, which is Hin-
di for “black sickness” or “black fever”) are typically
heavily infected throughout the reticuloendothelial
system.

 

2

 

 These patients have fever, cachexia, spleno-
megaly, and pancytopenia, which can be severe. Ulti-
mately, the patients die of the disease or of complicat-
ing conditions if they are not treated appropriately.
Worldwide, there are estimated to be approximately
500,000 cases of visceral leishmaniasis per year, and
many of them are associated with epidemics, partic-
ularly in the Indian subcontinent and Sudan.

 

2,3

 

 The
epidemics underscore the need for therapy that not
only is highly effective and safe, even in patients who
are critically ill from leishmaniasis and coexisting ill-
nesses (e.g., tuberculosis or dysentery), but also is
easily administered and affordable for treating large
numbers of impoverished patients.

The latest in the series of epidemics centered in
northeastern India flared up in the 1970s, probably
in part because of the discontinuation of insecticide

M
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spraying for malaria, which also affected the phlebot-
omine sandflies that transmit leishmaniasis. The ep-
idemic, which is caused by 

 

Leishmania donovani,

 

 con-
tinues to generate as many as hundreds of thousands
of cases annually.

 

2,3

 

 In recent years, the treatment of
patients with Indian visceral leishmaniasis has been
complicated by both the large number of infected peo-
ple and the declining effectiveness of conventional
parenteral therapy with pentavalent antimonial com-
pounds.

 

2

 

 Although the lipid formulations of ampho-
tericin B are an important recent advance in treating
visceral leishmaniasis,

 

2

 

 their high cost precludes their
use where they are most needed, and they require in-
travenous administration. The availability of an afford-
able oral agent would benefit patients even in rural
areas and could also serve as a control measure, be-
cause humans are the reservoir hosts of this infection
in India.

The excess mortality from an epidemic of 

 

L. dono-
vani

 

 infection in the 1980s and 1990s in southern
Sudan, which has been affected by a civil war, has
been estimated to be about 100,000 deaths among
300,000 persons at risk.

 

4

 

 The availability of an oral
agent such as miltefosine would have been particu-
larly helpful during the height of the epidemic, when
Médecins Sans Frontières–Holland treated patients,
sometimes more than 1000 at a time, with daily injec-
tions of pentavalent antimony in outdoor clinics un-
der shade trees.

 

4

 

 Although antimonial therapy has re-
mained highly effective in Sudan, there are obvious
logistic difficulties in providing a month-long course
of parenteral therapy in such settings. An oral agent
that is effective even for severely debilitated and criti-
cally ill patients could facilitate patient care in remote
and difficult-to-serve areas of the world such as Sudan.

Visceral leishmaniasis is also problematic in other
settings. For example, in northeastern Brazil, where

 

L. chagasi

 

 is the etiologic agent and domestic dogs
are reservoir hosts, the disease is now found not only
in rural areas but also in periurban shanty settlements.
Visceral leishmaniasis has emerged as an AIDS-asso-
ciated opportunistic infection, particularly in south-
ern Europe, where it is caused by L. infantum and
where 25 to 70 percent of the adults with visceral
leishmaniasis are also infected with the human immu-
nodeficiency virus (HIV) and 1.5 to 9.0 percent of
patients with AIDS have newly acquired or reactivat-
ed visceral leishmaniasis.2,5 An oral agent for primary
and maintenance treatment of patients with visceral
leishmaniasis who also have HIV infection would rep-
resent an important step forward, particularly if the
therapy were effective despite the patients’ immuno-
suppression and safe despite concomitant treatment
of other conditions.

Enter the candidate oral agent, miltefosine. Miltef-
osine was first investigated in vitro and in animal
models of visceral leishmaniasis because of the hy-
pothesis that alkylphospholipid derivatives might have

antileishmanial activity.6,7 On the basis of the success
of this early work and the safety of the drug in pa-
tients with cancer, several phase 1 and 2 clinical trials
have been conducted to assess the role of miltefosine
as therapy for Indian visceral leishmaniasis.1,8,9 The first
two trials included 30 and 45 patients.8,9 The report
by Jha et al.1 describes the third and largest trial pub-
lished to date. This phase 2 trial, which was con-
ducted in 1998 and 1999 in India, included 120
HIV-negative patients at least 12 years of age, 71 per-
cent of whom were male, with mild-to-moderate vis-
ceral leishmaniasis. They were sequentially enrolled in
four treatment groups, which received regimens that
varied according to dose and schedule. The cure rate
was high (95 percent overall), even among patients in
whom antimonial therapy had failed. Twenty-nine of
30 patients (97 percent) were cured with the four-
week regimen of 100 mg of miltefosine per day, which
is now being evaluated further in India in a phase 3
trial (in which the regimen is 50 mg of miltefosine
twice daily, with patients who weigh less than 25 kg
receiving 50 mg once daily). Unpublished data sug-
gest that three weeks of therapy may be as effective
as four weeks (Sundar S, Murray HW: personal com-
munication).

In the various clinical trials, the toxic effects asso-
ciated with miltefosine have usually been tolerable and
reversible, although the therapeutic window appears
to be narrow. Gastrointestinal symptoms, such as vom-
iting and diarrhea, although common, have typical-
ly been brief and of only mild-to-moderate severity.
Some patients have had reversible hepatotoxicity or
nephrotoxicity. Although the toxicity associated with
miltefosine sounds milder than that with some par-
enteral therapies, gastrointestinal symptoms could be
of more consequence in severely ill patients, such as
those who are malnourished or dehydrated, than they
were in the patients in the clinical trials. The treatment
of women is complicated by the fact that pregnancy
is a contraindication to the use of miltefosine because
it is a teratogen in animals.

Will miltefosine continue to be highly effective and
acceptably tolerated when more patients are treated?
How broadly applicable will miltefosine therapy be
for the diversity encompassed by human leishmania-
sis, which includes several clinical syndromes, caused
by about 21 leishmanial species in 88 countries?2,3 Will
miltefosine become one more option for treating a
particular type of patient, or will it become the drug
of choice for most patients who require systemic an-
tileishmanial therapy? We do not know yet. For In-
dian visceral leishmaniasis, the ongoing phase 3 trial
will involve 300 HIV-negative adults and adolescents
who will be treated with miltefosine. A phase 1 and 2
escalating-dose study in children is also under way.
Studies of other leishmanial syndromes, including
American cutaneous leishmaniasis, are in progress or
are being planned. Studies of visceral leishmaniasis
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outside India are still needed, as are clinical trials
that include severely debilitated patients and patients
infected with HIV. In vivo studies are encouraging,
because they indicate that the activity of miltefosine
against L. donovani does not require host T cells or
mechanisms mediated by activated macrophages.10

Could miltefosine, the fruit of careful basic-science
and clinical research, be the long-awaited orally ad-
ministered drug for treating visceral leishmaniasis? It
could be. Optimism tempered by caution is warrant-
ed. Miltefosine could join the list of agents that ap-
peared promising but fell by the wayside. However,
the best-case scenario is that miltefosine becomes a
licensed antileishmanial agent (in 2001, at the earli-
est), is affordably priced so that it can benefit the pa-
tients who need it the most, proves effective and safe
in actual use after licensure, and fundamentally chang-
es our approach to treating visceral leishmaniasis and
perhaps other leishmanial syndromes, such that par-
enteral therapy is rarely needed. Dare we also hope
for a future in which effective prevention and control
measures markedly reduce the need for antileishma-
nial therapy?

BARBARA L. HERWALDT, M.D., M.P.H.
Centers for Disease Control and Prevention

Atlanta, GA 30341-3724
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LESSONS FROM SECRETIN

N this issue of the Journal, Sandler and colleagues
report the negative results of a double-blind, pla-

cebo-controlled trial of a single intravenous dose of
synthetic human secretin in children with autism or
pervasive developmental disorder.1 Autistic disorder is
a serious neuropsychiatric disorder with onset in the
first years of life that is characterized by delayed and
deviant social and communication skills, associated
with various forms of unusual behavior (e.g., repetitive
behavior and unusual responses to the environment).2

The term pervasive developmental disorder not oth-
erwise specified refers to a condition with symptoms
suggestive of autism but that does not meet the full
criteria for autism.2

In the years immediately after the first description
of autism in 1943,3 there was speculation that the con-
dition might be a form of schizophrenia, that it was
more frequent in families with higher socioeconomic
status, and that it was not associated with other med-
ical conditions. Subsequent research has clarified that
autism and related conditions are distinctive disorders,
are seen in all social classes, and are strongly associated
with some medical conditions, notably seizure disor-
der, for which persons with autism are at increased
risk.4,5 Recent work has strongly implicated genetic
factors in causing the disease; it appears that several
genes are probably involved, and several promising
leads have been identified.6

Studies of treatments for autism and related condi-
tions support the importance of structured behavioral
and educational intervention.7 Although no pharma-
cologic agent has proved curative, the treatment of
specific symptoms — for example, with neuroleptic
drugs — can greatly aid the child’s ability to be helped
by such programs.8 Despite better detection and im-
proved services, autism is a major burden for chil-
dren and their families. It affects 1 in approximately
2000 children2 and is associated with some degree of
mental retardation in about 75 percent of cases. In
slightly less than half of cases, affected persons never
develop communicative speech.2 Understandably, par-
ents often feel overwhelmed and devastated by this
diagnosis.

As noted by Sandler et al.,1 given the absence of a
“cure,” it is not surprising that a great number of
treatments have been proposed; new treatments, of-
ten accompanied by extravagant claims that they are
responsible for marked improvement or cure, are re-
ported regularly, although usually with minimal or
inadequate data. In the case of secretin, the impetus
for interest in this drug was the reports in the broad-
cast and print media about a young child with au-
tism who improved dramatically after receiving this
gastrointestinal peptide during a study of pancreatic
function and the report of a small, uncontrolled case
series.9 The widespread media attention and reports

I
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of dramatic improvement and cure led many parents
to seek secretin treatment for their children, and the
ensuing frenzy led to a black market for the drug.
The interest in secretin was remarkable, because it oc-
curred in the absence of substantive data on its po-
tential benefit or safety; secretin had been approved by
the Food and Drug Administration only for single-
dose use in the diagnosis of certain gastrointestinal
disorders. The safety of repeated administration of se-
cretin, which in its original form was derived from
pigs, was unclear, and the potential for sensitization
after an initial infusion was a concern.

Sandler et al. found no significant improvement in
various outcome measures after a single infusion of
secretin, as compared with placebo. In addition, they
note that in both the secretin group and the placebo
group there was a significant decrease in the severity
of symptoms over time (i.e., as a result of the non-
specific but important effects of being involved in re-
search).10 None of the children treated with secretin
had treatment-limiting adverse effects in this study,
nor did there seem to be a delayed beneficial effect
of the secretin infusion. The authors also note the
interest of many parents in continuing the use of the
drug in their children, even after the families obtained
the results of this study. The authors rightly note the
limitations of their study. It will, of course, need rep-
lication and extension, although the emerging results
from other trials of secretin for the treatment of au-
tism appear to be similar.11

Lessons to be learned from the secretin phenom-
enon relate to the relation between medicine and the
news media, as well as to the nature and treatment
of autism. The extensive media attention when sub-
stantive supporting data were absent was clearly pre-
mature and unfortunate. Parents scrambled to obtain
this “cure” for their children in the absence of data on
safety and efficacy — aided, in some cases, by well-
meaning, if not well-informed, health care profession-
als. What makes an interesting television program
may not, of course, be the same as what makes good
science.

Although important findings do sometimes emerge
unexpectedly and dramatically, most of the time sci-
entific progress is made slowly and incrementally, as
investigators replicate and extend results of previous
work. In autism, the progress in clarifying the role of
genetic factors is one such example.12 Methodical and
painstaking work, however, may not be particularly
newsworthy. Will the media devote as much attention
and energy to publicizing the negative results report-
ed by Sandler and colleagues as to the apparent initial
success of secretin? From a policy perspective, im-
proved communication between journalists and inves-
tigators in the attempt to provide accurate and hon-
est information to parents is an important but as yet
often unachieved goal.

Given the seriousness of autism, the willingness of

parents to pursue unproven or emerging treatments is
understandable. Treatments that have been consid-
ered over the years include lysergic acid diethylamide,
high-dose glucocorticoids, psychosurgery, and injec-
tions of sheep-brain extract. Clearly, it is important
that parents know that some interventions have been
proved to be effective and helpful; such treatments
should not be lightly abandoned. Examples include
intensive special education and attention to the child’s
behavior to improve communication, speech, and oth-
er skills. The attempt to educate professionals by de-
veloping guidelines for the diagnosis and treatment of
autism is welcome in this regard.8,13 Unfortunately,
claims may be made on the basis of uncontrolled, sin-
gle-case reports with all the attendant problems (e.g.,
ambiguities regarding diagnosis and the nature of the
treatment and the fact that some children improve
without intervention). Pursuing unproven treatments
risks depleting the financial and psychosocial resourc-
es of families.14,15 It is important that physicians help
families make informed decisions about treatment for
autism.

The nonspecific gains in behavioral and develop-
mental functioning that can be realized as a result
of being involved in research deserve particular men-
tion. These gains highlight the importance of con-
trolled research, as well as the potential of system-
atic attention in improving the lives of people with
autism.10

FRED R. VOLKMAR, M.D.
Yale University School of Medicine

New Haven, CT 06520
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Occasional Notes

DEATH OF A PRESIDENT

T was the best of times. The last war had ended a
generation earlier, and a European war had just

been avoided. Prosperity was visible. There were new
medicines for frightening diseases. As snow blanket-
ed the Virginia countryside, the young nation’s future
seemed bright. It was the last month of the century:
December 1799.

But on a frigid afternoon, three physicians, gath-
ered around a dying man, were not so optimistic. The
man’s wife looked on as he gasped for air, constantly
shifting position. His aide lay on the bed beside him,
repositioning him, propping up his exhausted frame.
Christopher Sheels, a slave valet, stood beside the dy-
ing man. A porcelain bleeding bowl rested nearby.
After lighting a fire to warm him, slave housemaid
Caroline Branham joined slave seamstress Charlotte
and slave housemaid Molly (surnames unknown) just
inside the doorway. The patient’s eyes were alert and
comprehending. George Washington, who had recent-
ly retired as president of the United States, was pre-
paring to die.1,2

Each physician knew him well. The 69-year-old,
Edinburgh-trained James Craik had frequently visited
the president’s Mount Vernon estate. He and Wash-
ington had fought together in the French and Indi-
an Wars. Gustavus Richard Brown, also trained in
Edinburgh, was a wealthy, 52-year-old physician from
Port Tobacco, Maryland, who had just cofounded
the Medical and Chirurgical Faculty of Maryland.
Elisha Cullen Dick, a 37-year-old physician trained in
Pennsylvania, was a former quarantine superinten-
dent and board-of-health physician in Alexandria,
Virginia. He knew the latest medical literature and
was clinically aggressive. He had been appointed
coroner the previous year.

Craik, the first physician to arrive, at 9 a.m., ob-
tained the medical history.1,2 On Friday, December 13,
Washington had “taken a cold,” with mild hoarseness.
At 2 the next morning, he awoke and had difficulty
breathing. By 6 a.m., he was febrile, with throat pain
and respiratory distress. Unable to swallow, he spoke
with difficulty. His aide, Colonel Tobias Lear, sent for
Craik and bloodletter George Rawlins. At about 7:30
a.m., Rawlins removed 12 to 14 oz (355 to 414 ml)
of blood, with Washington requesting additional
bloodletting. The mixture of molasses, vinegar, and
butter Lear gave him brought on nearly fatal choking.

Craik applied a blister of cantharides to Washing-
ton’s throat and removed approximately 18 oz (532
ml) of blood at 9:30 a.m., with a similar amount re-
moved at 11 a.m. Washington repeatedly gargled sage

I

tea with vinegar. Tilting his head back to drip the
mixture down his throat, he nearly suffocated, unable
to cough the fluid up. Still alert, he rose and walked
about the bedroom, then sat upright in a chair for
two hours. Returning to bed, he squirmed to find a
comfortable position.

Arriving at 3 p.m., Dick argued that further bleed-
ing might weaken Washington. Craik nevertheless or-
dered a fourth bleeding, with the removal of 32 oz
(946 ml) of blood. Brown arrived at 4 p.m., at which
time calomel (mercurous chloride) and tartar emetic
(antimony potassium tartrate) were administered.

Awaiting a therapeutic effect (Fig. 1), the physi-
cians might well have thought about Benjamin Rush,
a medical colleague and friend of Washington whose
professional fate was being decided that day. Craik had
served with Rush in the Revolutionary War, Brown

Figure 1. The Death of Washington, an 1896 Sketch in Oil by
Howard Pyle (1853–1911).
The men in the room are Tobias Lear (kneeling), James Craik
(standing), and Gustavus Richard Brown (seated). Martha Wash-
ington sits at the foot of the bed. This little-known sketch was
published in an 1897 book on George Washington by future
president Woodrow Wilson.3 President Warren Harding’s son also
researched the medical aspects of Washington’s death.4 Cour-
tesy of the Boston Public Library Print Department.
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had been his classmate in Edinburgh (class of 1768),
and Dick had been his student in Pennsylvania. Amer-
ica’s most famous physician and a signer of the Dec-
laration of Independence, Rush was fighting allega-
tions of medical malpractice.

The legal case concerned bloodletting, which Rush
championed. Journalist William Cobbett had charged
Rush with killing patients. Rush had sued. In their
opening statements, the lawyers for the two men trad-
ed blood-tinged metaphors. Rush’s lawyer argued,
“[A physician’s] reputation is a fabric delicate as air,
the slightest gust of popular prejudice or caprice dis-
sipates it. . . . Virtue, bleeding at every pore, calls
for justice on her despoiler.”5 Cobbett’s lawyer quot-
ed his client, “The times are ominous indeed, when
quack to quack cries purge and bleed.”5 The verdict
was scheduled for December 14, as Washington lay
dying.

After the fourth bloodletting, Washington’s con-
dition improved, and he was able to swallow. He
examined his will. Realizing that Sheels had been
standing for hours, Washington motioned him to sit
down. Around 5 p.m., Washington again sat up in a
chair but soon returned to bed and was helped into
an upright position. He continued to struggle for air,
and his condition began to deteriorate. At 8 p.m.,
the physicians applied blisters of cantharides to his
feet, arms, and legs and then applied wheat-bran cat-
aplasms (poultices) to his throat. His condition de-
teriorated further. At around 10 p.m., Washington
whispered burial instructions to Lear.

At 10:20 p.m., George Washington died. Sheels,
Branham, Charlotte, and Molly looked on. Craik
closed his friend’s eyelids, while Dick stopped the bed-
room clock. The body was carried downstairs and laid
on a table in the unheated dining room.

News of Washington’s death spread quickly. Sym-
bolic funeral services held in hundreds of cities fea-
tured elaborate cortèges with empty coffins, riderless
horses, and tolling bells.6 Newspapers published he-
roic poems by grieving women. People made pilgrim-
ages to Mount Vernon. In France, Napoleon ordered
the hanging of black crêpe from flags and standards,
and the marquis de Fontanes delivered a stirring éloge
(official eulogy) at the temple de Mars (Hôtel des
Invalides).7 In the American capital, Reverend Rich-
ard Allen, minister of the African Methodist Epis-
copal Church, announced that Washington’s slaves
would eventually be free. Americans dressed in black
or wore mourning badges for months.

But amid the sorrow there was controversy over
Washington’s medical care. Rush’s victory in the
bloodletting suit, on the day of Washington’s death,
could not eliminate popular suspicion that overuse
of bloodletting was harmful.

Craik and Dick chose a preemptive strike. In an
open letter to the nation,8 they attributed Washing-
ton’s death to “cynanche trachealis,” reviewing the on-

set and course of the illness and describing their treat-
ment. Apparently the first justification of a medical
practice to the American public, the explanation back-
fired. That Washington had died at the hands of his
physicians was immediately suggested by his friends,9

as well as by American and British medical scholars10,11

and the press.12,13 Some 20th-century authors have
charged that he was murdered.14-16

Why was 80 oz (2365 ml) of blood removed in
12 hours, and was such treatment helpful or harmful?
The physicians, who did not provide a rationale for
this treatment, were nevertheless using accepted “he-
roic” therapy. They understood that Washington’s
condition was inflammatory (subsuming what we now
know as infection) and that inflammation was asso-
ciated with tissue swelling, which in turn was related
to transudation. But they lacked modern antiinflam-
matory therapy. According to some 19th-century his-
torians, Washington’s physicians might have reasoned
that because bloodletting caused visible dermal vaso-
constriction, it would also constrict the vessels as-
sociated with swelling in the windpipe17,18 and that
the dehydrating effects of “purging” (with the use of
calomel), diaphoresis (with sage tea and subemetic
doses of antimony), and blistering (with cantharides)
would potentiate the effect. This speculation may re-
flect the historians’ a posteriori reasoning.19,20

In any case, Washington’s blood eventually became
viscous and flowed slowly,1 presumably reflecting de-
hydration and hypovolemia. Modern physicians would
doubt the beneficial effects of such therapy on local
inflammatory swelling and would worry that aggres-
sive bleeding might cause weakness and worsen the
hypoxia associated with partial airway obstruction;
they would also worry that iatrogenic dehydration
might lead to electrolyte imbalance. Lacking such
modern concepts, Washington’s physicians may have
reasoned that with death approaching, “heroic de-
pletion” was their only option.

What disorder led to Washington’s death? Dick re-
jected Craik’s diagnosis of “inflammatory quinsy” and
proposed three alternatives: “stridula suffocatis,” “la-
ryngea,” or “cynanche tracheitis [sic]”21; the third,
as corrected, eventually prevailed.

Cynanche trachealis (literally, “dog strangulation”)
was a relatively new diagnostic entity at the time.
Beginning in the late 1770s, Brown’s teacher, the
great Edinburgh nosologist William Cullen, defined
it as “inflammation of the glottis, larynx, or upper part
of the trachea . . . a rare occurrence . . . [produc-
ing] such an obstruction of the passage of the air, as
suffocates, and thereby proves suddenly fatal.”22

Cynanche could not have been unknown to Wash-
ington’s physicians. Dick and Craik had been discuss-
ing diagnostic possibilities during a “croup” epidemic
that winter.21 Moreover, one of the earliest and most
authoritative descriptions of cynanche was reported
in 1770 by Brown’s own nephew, also named Gusta-
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vus Brown,23 with subsequent reports by Dick’s teach-
er, Benjamin Rush.24,25 Brown, Craik, and Dick, who
probably knew as much about cynanche as any three
physicians in the United States, even summoned
Brown’s nephew to Washington’s bedside.26 He lived
in St. Mary’s County, Maryland, however, and failed
to arrive in time.

Although historians do not agree on the cause
of Washington’s death, the signs and symptoms1,18,19

point to acute bacterial epiglottitis. This diagnosis,
proposed first in 183827 and several times since,28,29 is
consistent with current clinical and epidemiologic in-
formation.30-32 Medical reports during the period from
1776 to 1826 suggest that cynanche trachealis cor-
responded to the modern diagnosis of bacterial epi-
glottitis, but the term was probably also used to refer
to some cases of laryngeal diphtheria and viral croup.

Other suggested diagnoses seem less likely. Quin-
sy33 causes unilateral neck swelling, which Washing-
ton did not have, and is seen almost exclusively in
children. Washington had probably been exposed to
streptococci as a child34 and had also apparently had
diphtheria.35 Laryngeal diphtheria was a slowly pro-
gressive disease largely confined to childhood, as it
is now, and diphtheria was not prevalent in Virginia
in 1799.28,35 Pneumonia, Ludwig’s angina, Vincent’s
angina, and other proposed diagnoses have largely
been ruled out.28,36-38

Could Washington have survived epiglottitis? Dick,
overruled in his opposition to bloodletting, next ar-
gued for tracheotomy.21,39 In 1799, even elective tra-
cheotomy, let alone tracheotomy performed on an
emergency basis, was rarely undertaken. It is improb-
able that, at the time of Washington’s illness, trache-
otomy had not been performed in the United States,
as has been claimed,40 although a workable procedure
had been described in surgical detail only the year
before.41 Undoubtedly, the specter of failure with a
grisly, painful (in the absence of anesthesia), and un-
tried surgical experiment on the former president
weighed heavily in Craik’s decision to veto this rad-
ical suggestion.

One historian has defended Craik by arguing that
tracheotomy with the patient in the supine position
would have led to positional ball-and-valve airway clo-
sure and rapid death.42 But Dick’s later comments on
tracheotomy specified the upright position.39 Trache-
otomy may have been the only lifesaving option left,
but it was not attempted.

After Washington’s death, his physicians spent the
night at Mount Vernon. In the morning, Dick mea-
sured the frozen corpse; it was 1.9 m (6 ft, 31/2 in.)
long. Craik declined payment but recommended that
Lear pay each of the other two physicians $40 (about
$375 in 1999 dollars), after which they left. Several
hours later, the last physician who had been sum-
moned arrived. William Thornton, a physician trained
in Edinburgh and a family friend, had been called

the previous evening, as Washington’s illness became
critical. Thornton had rushed to Mount Vernon with
the same idea as Dick: to perform an emergency tra-
cheotomy.

Too late, Thornton still hoped that Washington
might be in a suspended state from which he could be
aroused. After conducting a careful examination of the
corpse, Thornton proposed that the body be thawed
gradually, first in cool water and then with warm
blankets and rubbing of the skin, with the subsequent
performance of a tracheotomy, artificial respiration
at the tracheotomy site, and transfusion of lamb’s
blood.43 Although Martha Washington must have
known that her husband had once revived a frozen
slave thought to be dead, she refused this proposal.

Thornton and Craik persuaded the family to en-
case the coffin in lead because of the risk of commu-
nicable disease.9,44 At the funeral, one of Washing-
ton’s closest friends, Bryan, Lord Fairfax, “caught”
a cynanche-like disease. He attributed his survival to
copious bloodletting.45

EPILOGUE

James Craik apparently never again spoke about
the events of December 14. But he did have second
thoughts about declining payment, submitting to the
estate on December 24 a bill for the same fee Brown
and Dick had received at his suggestion. He was also
bequeathed Washington’s valuable tambour secre-
tary and circular chair. Craik, who had named one
of his sons George Washington, attended the death
of Martha Washington two years later. He died in
1814. One of his grandsons, William Craik, became
a U.S. congressman.

Meeting over the holidays, Gustavus Richard Brown
praised Elisha Cullen Dick and said that he wished
they had heeded his advice about bloodletting.26,46

Dick, who initially talked of “putting [away] his lan-
cet forever” to become a nurse,26 was less charitable
to his colleagues, later criticizing Brown explicitly and
Craik implicitly.21,39 Brown made no further com-
ments about Washington’s treatment. Gustavus Brown
died in 1801, and Gustavus Richard Brown in 1804.

Dick seems never to have given up revisiting the
events of December 14. Despite his strenuous argu-
ments against bloodletting and in favor of tracheot-
omy, he later reversed himself, arguing that in patients
with cynanche, bloodletting ad deliquium (to the
point of syncope) was so effective it removed the need
for tracheotomy.39 Later still, his preferred treatment
regressed to a “strong toddy” with red pepper. Dick
and Rush became national experts on bloodletting as
a treatment for cynanche and other diseases, ignor-
ing evidence against its use.47 Dick, who became may-
or of Alexandria, Virginia, in 1804, remained devoted
to Washington’s memory, spearheading both a move-
ment to make his birthday a national holiday and the
erection of a national monument. He died in 1825.
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His grandson, James Alfred Pearce, became a U.S.
senator.

Benjamin Rush’s legal victory invited further attack.
His tormentor, Cobbett, subsequently accused Rush’s
pupil, Dick, of causing Washington’s death. Chased by
Rush’s son, Cobbett escaped a duel and fled to Eng-
land, where he became a member of Parliament. Rush,
who gave the proceeds from his $5,000 judgment
($47,000 in 1999 dollars) to charity, died in 1813.
He is remembered today as one of America’s greatest
physicians, a father of psychiatry, and a founder of the
liberal humanist tradition in American medicine.

William Thornton pursued a career as an inventor
and architect, designing the nation’s first Capitol and
developing the city of Washington. He also directed
the patent office, wrote a seminal work on teaching
deaf–mute persons, codeveloped the first steam-
boat, and was involved in many social causes. He
died in 1828.

Washington’s will specified that on his wife’s death,
the slaves he owned at Mount Vernon (about half the
total number) were to be freed. Persuaded by family
members that this provision of the will might pro-
voke a slave to murder her, Martha Washington freed
them all. Sadly, Sheels, Branham, Charlotte, and Mol-
ly had been owned by Mrs. Washington, who was
prevented by inheritance laws from freeing them.
On her death in 1802, they and the remaining slave
families were dispersed according to those laws.

Around 1830, as historian Jared Sparks prepared
to write his biography of Washington,48 he tracked
down Caroline Branham, who was at that time owned
by Washington’s grandson. The elderly woman gave
Sparks the last eyewitness account of George Wash-
ington’s death in exchange for the freedom of her en-
slaved grandson.49 As a free man, the grandson, Rob-
ert Robinson, left a menial job in a cracker bakery,
educated himself, and moved to Alexandria, near
Mount Vernon, where his grandmother had lived as
Washington’s slave. Appointed minister of the Meth-
odist Church on South Washington Street, he be-
came an influential African-American leader. 

In considering the final illness of George Wash-
ington, it is worth remembering that he received
prompt and expert medical care that reflected then-
current concepts. In questioning his physicians’ treat-
ment decisions, we should also reflect on the balance
between art and science in medicine, especially in the
context of modern therapy for diseases whose patho-
genesis and natural history are poorly understood
(e.g., atherosclerosis and diabetes mellitus). In 1999,
the treatment of many medical conditions still lacks
a sound scientific or empirical basis. Advances in sci-
ence permit us to uncover pitfalls in prior medical
practice but do not by themselves advance the art.
Thus, physicians must not only continue to develop
the science of medicine but also maintain and strength-
en its problem-solving aspects and practice as an art.

The last 16 hours of Washington’s life must have
been agonizing as he fought for air, unable to find a
comfortable position. His chief concern was appar-
ently that his physicians “enable him to die easy.”50

Though not a Christian, he must have been impatient
to reach a “hereafter” with as little trouble as possi-
ble. According to Lear’s notes, at the very end, Wash-
ington settled back in bed and appeared calm. His
last act in life was a medical one: he felt his own pulse,
a practice that he had probably picked up in minis-
tering to his slaves and family. Not even his physi-
cians learned the result as his fingers slipped from his
wrist and his breathing stopped.

DAVID M. MORENS, M.D.
University of Hawaii

Honolulu, HI 96822

A bibliography (244 entries) on the death of George Washington and
related subjects addressed in this report is available from the author on re-
quest. (Please provide a complete address, including e-mail address.)

I am indebted to Mary V. Thompson and Barbara McMillan of
the Mount Vernon Ladies’ Association of the Union; Stephen J. Green-
berg, Elizabeth Tunis, and the staff of the History of Medicine Divi-
sion, National Library of Medicine; George K. Combs of the Lloyd
House, Alexandria Library; Virginia M. Tanji of the University of
Hawaii; Erlinda Tacadena of Tripler Army Medical Center; Ratna
Soetjahja Morens; and numerous staff members at the Library of
Congress for research assistance; to Robert J. Littman for translating
important passages from the Latin; and to Philip K. Wilson and
Peter R. Henriques for valuable suggestions on the manuscript.
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