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PERSPECTIVE

1987 on the basis of its effect in
lowering LDL cholesterol levels,
but the first outcomes data for
pravastatin did not became avail-
able until 1995. But if a drug
were put on the market and sub-
sequently found to be ineffective
or unsafe, patients would have
been exposed to unnecessary and
perhaps unforeseen risks. The FDA
would then have to take action to
remove the drug — a problem
that is avoided if data showing
convincing clinical benefit are
required before approval.
Vascepa represents an impor-
tant example of a drug whose
clinical outcome benefits have not

ASSESSING CLINICAL BENEFITS OF LIPID-DISORDER DRUGS

yet been established, and we do
not yet fully understand its safety
profile. The FDA’s decision about
Vascepa may not set a firm prece-
dent, however, since the estimated
likelihood and magnitude of both
benefits and risks are unique to
each new candidate drug.
Disclosure forms provided by the authors

are available with the full text of this article
at NEJM.org.
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Still Delirious after All These Years

David S. Jones, M.D., Ph.D.

octors have recognized de-

lirium for centuries. Tran-
sient alterations in consciousness,
attention, orientation, perception,
or behavior were well known
with malaria and alcohol with-
drawal or after surgery. Delirium
became more prominent in the
1950s and 1960s with the emer-
gence of intensive care. Inten-
sive care units (ICUs) made it
possible for patients to survive
more severe illnesses and for
doctors to attempt more aggres-
sive interventions that required
physiological monitoring, respira-
tory support, and intensive nurs-
ing. Delirium, “the ‘new madness
of medical progress,” became
more prevalent and more visible.
Doctors set out to understand
and prevent it, but, as the Criti-
cal Care Medicine article by Reade
and Finfer (pages 444—454) shows,
this effort is a work in progress.
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Delirium results from so many
sources that decisive understand-
ing remains elusive.

The first intensive research on
delirium associated with intensive
care focused on cardiac surgery.
These studies demonstrate the
strategies and struggles of doc-
tors who worked to understand
delirium. Open-heart surgery had
developed rapidly in the 1950s
and 1960s, in parallel with —
and dependent on — intensive
care. Patients who underwent
such surgery often had frighten-
ing delirium. Consider one pa-
tient who underwent mitral-valve
replacement.? On postoperative
day 5, she began to hear rock-
and-roll music with laughter in
the background, as if at a party.
First she believed that her friends
had hidden a record player under
her mattress. As her paranoia
deepened, she perceived insult-
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Related article, p. 444-54

ing voices in the music and
thought it was part of a plot to
torture her. She suspected that
one of her nurses was dating one
of her married physicians (defini-
tive proof of her delirium, at least
for the authors). Whenever she
closed her eyes, she felt as if her
bed were moving and feared that
she was being taken back to sur-
gery. The delirium cleared 2 days
after she was transferred out of
the ICU.

In 1965, Donald Kornfeld and
his colleagues at Columbia—Pres-
byterian Medical Center pub-
lished one of the first major
studies of the problem.> Korn-
feld’s team studied 99 adult pa-
tients after open-heart surgery.
Chart review revealed evidence of
perceptual distortions, disorienta-
tion, hallucinations, or paranoia
in 38%. Interviews of 20 patients
found delirium in more — 70%.
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A follow-up study of 100 patients
refined the analysis.> One group
of patients (9%) exhibited an
“organic brain syndrome,” with
disorientation, impaired con-
sciousness, and neurologic signs,
immediately on awakening from
surgery. A second group (24%)
had “postcardiotomy delirium”
like that described in the first
study.

The researchers blamed organ-
ic brain syndrome on damage
that occurred during surgery.
This attribution made sense, giv-
en the limitations of early heart—
lung machines. Patients had ce-
rebral emboli (caused by air,
cholesterol, platelet aggregation,
or debris from silicone or other
plastic tubing), blood-pressure
fluctuations, and altered permea-
bility of the blood—brain barrier.

Delirium posed a more diffi-
cult problem. These patients awoke
intact after surgery, only to have
delirium several days later; the
symptoms usually cleared after
transfer out of intensive care.
Kornfeld’s team ruled out many
variables, including age, diagno-
sis, and duration of surgery.
Some of the risk could be attri-
buted to preoperative factors:
sicker patients, as assessed in
terms of anesthesia risk or New
York Heart Association functional
classification, were more likely
to become delirious. Some of the
risk could be attributed to opera-
tive factors: the longer the dura-
tion of cardiopulmonary bypass,
the greater the risk of delirium.
Other researchers had speculated
that changes in blood chemistry,
possibly an increase in serotonin
levels, contributed to the deliri-
um, but Kornfeld’s team was
skeptical: “Although it is possible
that some metabolic or toxic ef-
fect does occur and then sponta-

N ENGLJ MED 370;5

STILL DELIRIOUS AFTER ALL THESE YEARS

neously subside in this postoper-
ative period no present evidence
exists to identify it.”?

Even though the Columbia
team knew that cardiac surgery
could injure the brain, they fo-
cused their analysis on the con-
ditions of postoperative intensive
care. How else could they explain
the emergence of delirium after
several days of lucidity? They sus-
pected that the preoperative lia-
bilities and operative insults pro-
duced an “impaired brain” that
was “most susceptible to the
stressful effect of the open-heart
recovery-room environment.” The
stressors were not hard to iden-
tify. Patients were kept in oxygen
and cooling tents that produced
a background drone of humming
and hissing. They were immobi-
lized, if not by pain then by the
tangle of electrocardiography leads
and intravenous catheters. Hour-
ly nursing checks made good
sleep impossible. Patients de-
scribed their stay “as a disturb-
ing experience.” Another review
was even starker: “the oxygen
tent, cooling blanket, monitoring
devices, monotonous noise back-
ground, painful and weakened
physical state, relative immobiliza-
tion, and frequent interruptions
of sleep — all superimposed on
the usual clouded, postanesthet-
ic mental state — combine to
form a unique variety of psycho-
logical torture, rivaled only by
the brainwashing techniques por-
trayed in recent science fiction
thrillers.”™ Delirium was “a com-
plex and multidetermined phe-
nomenon.”

Amid this abundance of pos-
sible causes, psychiatrists in the
1960s and 1970s looked even
further afield, seeking psychody-
namic causes of delirium associ-
ated with intensive care. Korn-
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feld’s team studied 142 patients
and arrived at a “new, suggestive
finding”: that “a specific person-
ality type may contribute to de-
lirium.”> Patients who exhibited
“dominance, aggressivity, and self-
assuredness” experienced “intense
conflicts” with the “passive, im-
mobilized patient role in the re-
covery room.” Summing up a
decade of work, Kornfeld’s team
concluded that delirium was “a
psychosomatic condition, being
the final common path for a va-
riety of pathogenic factors rang-
ing on a continuum of organic to
symbolic.” Yet even as they
wrote with confidence about delir-
iogenic personalities, they admit-
ted that delirium remained mys-
terious: “there are patients who
have passive-submissive person-
alities, who have neither received
tranquilizers nor been depressed
preoperatively who nevertheless
develop delirium. Indeed, deliri-
um does occur in patients having
no known physical or psycholog-
ical risk factors, indicating that
the etiology of delirium is not yet
fully understood.”

Not everyone was convinced
that intensive care itself was the
root of the problem. Psychiatrists
at Massachusetts General Hospi-
tal, led by Thomas Hackett, stud-
ied 50 patients admitted to the
coronary care unit (CCU) after
myocardial infarction.® The CCU
was “a cramped, essentially win-
dowless place, as cheerless and
drab as a room in a tenement.”
Its apparatus, “especially cardiac
monitoring devices, is almost
universally regarded as conducive
to the patient’s psychologic de-
cline.” And yet only 10% of the
patients had delirium despite
sleep deprivation, lurches between
monotony and terror, and “con-
stant threat of death.”* Why was
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the incidence lower than among
patients who had undergone car-
diac surgery? Hackett’s team of-
fered three explanations. First,
surgical units were noisier, bright-
er, more crowded, and had “more
rush and turmoil.” Second, sur-
gical patients were “apt to be
more obtunded and uncomfort-
able.” Third, the residents who
staffed the CCU undermedicated
their patients for pain, anxiety,
and sleep, inadvertently protect-
ing their patients from the delir-
iogenic effects of those medi-
cines. Delirium had many causes,
but Hackett’s team did not think
that it was an inevitable part of
intensive care.!

Since the 1960s, nurses and
doctors have worked to make in-
tensive care more tolerable for
patients. They have implemented
changes to improve sleep, mini-
mize stressful interruptions, and
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orient patients to time and date.
Reade and Finfer also credit bet-
ter ventilators and drugs, espe-
cially shorter-acting sedatives and
analgesics. Yet delirium remains
prevalent — seen in up to 89% of
critically ill patients — and puz-
zling. Reade and Finfer speculate
about y-aminobutyric acid (GABA),
acetylcholine, dopamine, and the
neurotoxic effects of unspecified
inflammatory cytokines but ad-
mit that the pathophysiology of
delirium “remains largely un-
characterized.” When patients be-
come delirious, doctors cast a
wide net to catch the likely cause,
including withdrawal syndromes,
hypoxia, hypoperfusion, hypogly-
cemia, hyperthermia, hypother-
mia, infections, poisoning, and
many other possibilities. Although
no one worries about deliriogen-
ic personalities anymore, no sim-
ple answers or solutions have

emerged. Continuing work is

needed to understand the problem

and minimize its consequences.
Disclosure forms provided by the author

are available with the full text of this article
at NEJM.org.

From the Department of Global Health and
Social Medicine, Harvard Medical School,
Boston; and the Department of the His-
tory of Science, Harvard University, Cam-
bridge, MA.

1. Hackett TP, Cassem NH, Wishnie HA.
The coronary-care unit: an appraisal of its
psychologic hazards. N Engl | Med 1968;279:
1365-70.

2. Kornfeld DS, Zimberg S, Malm JR. Psy-
chiatric complications of open-heart surgery.
N Engl ) Med 1965;273:287-92.

3. Heller SS, Frank KA, Malm JR, et al. Psy-
chiatric complications of open-heart surgery:
a re-examination. N Engl ] Med 1970;283:
1015-20.

4. Lazarus HR, Hagens JH. Prevention of
psychosis following open-heart surgery. Am
J Psychiatry 1968;124:1190-5.

5. Kornfeld DS, Heller SS, Frank KA, Mos-
kowitz R. Personality and psychological fac-
tors in postcardiotomy delirium. Arch Gen
Psychiatry 1974;31:249-53.

DOI: 10.1056/NEJMp1400062

Copyright © 2014 Massachusetts Medical Society.

INTERACTIVE PERSPECTIVE

Health Care Spending by High-Income Countries, 1980-2011

= This interactive graphic shows the per capita levels of health care spending, over

An interactive
graphic is available
at NEJM.org

time, by both public and private sectors in the United States and in the countries
of the Organization for Economic Cooperation and Development. It documents
the changing levels of spending for inpatient care, outpatient care, prescription
medicines, and public health services in various countries; the amounts spent on
health administration and insurance; and out-of-pocket spending by patients in

each country.
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