
Moderation In All Things, 
Even Sleep

A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Women who habitually sleep 5 or fewer or 9 or more
hours per night have an increased risk of coronary heart disease

compared with those who sleep 7 or 8 hours a night.

Source: Ayas NT, et al. Arch Intern Med. 2003;163:205-209.

This study comes from the nurse’s health study, an 
ongoing prospective observation of Registered Nurses in the

United States. In 1986, 71,617 nurses who were 45-63 years old
completed a survey of health habits. One question on the survey
was: “Indicate total hours of actual sleep in a 24-hour period.”
Respondents were asked to choose 1 of the following options: 5 or
fewer, 6, 7, 8, 9, 10, or 11 or more hours. Data were also collected
about many relevant confounders, including age, smoking status,
alcohol consumption, body mass index, menopausal status, hor-
mone replacement, depressed mood (from the Short Form Health
Survey), aspirin use, family history of cardiovascular disease, snor-
ing, hypercholesterolemia, and duration of night shift work. 

Sixty-five percent of the cohort slept 7 or 8 hours a day. Thirty-
one percent slept 6 or fewer hours, and 5% slept 9 or more hours a
day. Both increased and decreased sleep duration were associated
with increased risk of diabetes, hypertension, and hypercholes-
terolemia. However, women in both the long-sleep and the short-
sleep categories tended to be heavier. Women who slept longer
were more likely to snore regularly, and women who slept less were
more likely to report more shift working. After adjusting for the
covariates, the Relative Risks (RR) for coronary heart disease were
1.45 for short sleepers (< 5 h/night) and 1.38 hours for long sleepers
(> 9 h/night). 

■■ COMMENT BY BARBARA A. PHILLIPS, MD, MSPH
These findings mirror those of Kripke et al,1 who reported last

year (in a study of more than 1 million people!) that sleep times
above 8 hours or below 6 hours are associated with increased
mortality. In the current paper, Ayas and colleagues tend to focus
on the “low end” of their U-shaped curve, that is that short sleep-
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ers had an increased risk of coronary heart disease in
this study. They note that possible mechanisms include
increased sympathetic activity,2 increased blood pres-
sure,3 and glucose intolerance,2 which have been
reported with sleep deprivation in previous studies.
Given that about one-third of Americans sleep 6 or
fewer hours a day,4 Ayas et al may have identified
another prevalent modifiable risk factor for coronary
heart disease. In fact, Dr. Ayas is quoted in USA Today
as stating he has increased his sleep time from 6 hours
to 7 or 8 a night.5 Of course, causality is not proven
from this study; some behavioral or biological factors
that they failed to control for (eg, stress) could be a
causal factor both for reduced sleep and coronary heart
disease. But these findings are consistent with other
studies,1,6,7 and Ayas et al carefully controlled for
many important confounders.

Ayas et al have tended to minimize the other side
of the U; that is, the long sleep side. There was no
statistically significant increase in coronary heart
disease in women who slept 7 hours a night (though
Ayas et al referenced everything to 8 hours a night),
but those who slept 9 or more hours actually had a
higher adjusted relative risk for coronary heart dis-
ease than those who slept 6 hours a night. Ayas et al
profess “surprise” at this finding, and speculate that
sleep apnea could be the mediator, even though
there is no evidence that people with sleep apnea are
long sleepers. They wind up concluding that
increased sleep duration may be an early symptom
of cardiac disease, which sounds a little lame to me.
They discount as implausible the notion that
increased sleep itself could lead to cardiovascular
disease. However, sleep extension may result in
increased rapid eye movement (REM) sleep, a vul-
nerable time for the heart, or may predispose to
thromboembolism. At any rate, the finding that long
sleepers have increased adverse events has been a
consistent one on studies that have looked at both
ends of the U,1,6,7 and it is just as scientifically valid
as the association of short sleep with adverse out-
come. The reason I am stressing this is because I see
many insomniacs in my sleep medicine clinics.
Although people with insomnia are a fairly dis-
parate (and desperate!) group, they tend to have one
thing in common: they overvalue sleep. Many
believe that if they have a bad night’s sleep or if
they don’t consistently get 8 hours of sleep, every-
thing in their lives from job performance to marital
satisfaction could suffer. Such people might benefit
from learning that in this (and other studies), people
seem to do pretty well with 6 or 7 hours of sleep.
But not so well with 9 or more.   ■
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C-Reactive Protein 
Hits the Big Time
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Elevated CRP levels are associated with
inducible ischemia in patients with stable coronary dis-
ease, particularly among those not treated with beta-
blockers or statins.

Source: Beattie MS, et al. Circulation. 2003;107:245-250.

There has been a drum roll of reports over 
the past several years regarding high-sensitivity c-

reactive protein (hs-CRP) in the evaluation of primary
and secondary cardiovascular prevention. Driven by the
remarkable output of reports from Paul Ridker, MD, of
the Brigham and Women’s Hospital at Harvard, many
data indicate that measurement of this stable protein
should be of use in the risk assessment of patients with
and without coronary artery disease (CAD). Many stud-
ies have indicated that hs-CRP levels are independently
predictive of CAD events in diverse patient populations
and in apparently healthy individuals. The robust hs-
CRP data have been highly consistent in relating an ele-
vated level to subsequent cardiovascular events. 

A recent report from Circulation correlates the eleva-
tion with exercise-induced ischemia. In the same issue,
there is a study suggesting that statins reduce cardiovas-
cular deaths in those with high CRPs and positive serol-
ogy for cytomegalic virus.1 Two important studies from
Ridker’s group include a long-term evaluation of women
with metabolic syndrome, where CRP measurement
“adds clinically important prognostic information,” indi-
cating an interaction between inflammatory markers and
outcome in individuals who meet the criteria for this
high-risk condition.2 In another important observation, a
study of 28,000 healthy subjects in the Women’s Health
Study with a mean 8-year follow-up, CRP levels were
predictive of vascular events, even more so than LDL
cholesterol.3 Furthermore, the data suggest that women
who had a below-median LDL level and an elevated
CRP (> 3 mg/L) had a greater hazard than an elevated
LDL without an elevation of CRP. The combination of a
high CRP and high LDL had the worst outcome, where-
as a low LDL and low CRP (< 1 mg/L) had the best
prognosis. 

In Ridker’s expert opinion mini-review, he concludes
that CRP levels should be part and parcel of everyday
practice. In healthy populations, “the primary use of CRP
should be at the time of cholesterol screening . . . as an

adjunct of global risk assessment.”4 He suggests that low
and intermediate levels of LDL cholesterol and an elevat-
ed CRP increase the long-term risk of healthy individuals,
and this should influence the aggressiveness of risk factor
interventions, including lifestyle changes, as well as phar-
macotherapy. He suggests an alternative approach to only
measure CRP in individuals felt to be at an intermediate
risk (eg, 5-20% cardiac event 10-year Framingham Risk
Score). He reports on increasing use of CRP measure-
ments in the emergency room setting in individuals with
chest pain syndromes and negative troponin, citing litera-
ture evidence that an elevated CRP in such an environ-
ment is associated with an increased risk of events. 

In the same issue of Circulation, an important Task
Force report from the AHA/CDC workshop on Inflamma-
tory Markers and Cardiovascular Disease—Applications to
Clinical and Public Health Practice was published.5 This
workshop was held almost 1 year ago, focusing on inflam-
matory markers and cardiovascular disease and dealing
with a wide variety of issues in this emerging area. The new
document reports the major findings and conclusions of the
workshop with more information coming in future publica-
tions. A writing group of the workshop members reviewed
the evidence that inflammation is a key pathophysiologic
phenomenon in atherosclerosis, and they reviewed the vas-
cular aspects of this process, which involves activation of
cytokines and other bioactive substances related to inflam-
mation at all levels of the atherogenic process. While there
are a wide variety of pro-inflammatory risk factors that can
be measured, the Task Force concluded that hs-CRP is “far
and away the best and the most reliable substance that can
be used outside of the research laboratory.” They go on to
ask whether CRP is a risk marker or risk factor; they reach
no conclusion. However, it seems clear from data in the lit-
erature that an elevated CRP is an active factor increasing
vascular events. The Task Force concludes that there is a
risk increase of 2-fold in individuals for major coronary
events in populations that are at the highest tertile of CRP
levels (> 3 mg/L). 

They cite a “dose-response relationship between the
level of hs-CRP and the risk of incident heart disease,”
and emphasize that there are data that suggest a relation-
ship between the inflammatory marker and sudden death
and peripheral arterial disease and that hs-CRP levels are
predictive in men and women, in the elderly as well as the
young. It should be pointed out that ethnic minorities, par-
ticularly blacks, are not well represented in the overall
CRP database, and more research needs to be done in
these individuals. The Task Force lists a variety of CVD
events and death that are associated with elevated CRP,
including unstable angina and acute myocardial infarc-
tion. A high CRP may be a marker for restenosis follow-
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ing PCI and may predict stroke. Increased body weight
and the metabolic syndrome are associated with an
increased CRP, as are some of the classic CAD risk fac-
tors, including hypertension, cigarette smoking, metabolic
syndrome, diabetes, female hormonal state, and chronic
infections and inflammatory processes. There is ample
evidence to recommend obtaining a hs-CRP as a marker
of risk in individuals at intermediate risk by global assess-
ment (ie, 10-20% risk of CAD over a 10-year period).
This approach has been given a IIa rating. The group
report recommends that individuals with stable or unsta-
ble coronary syndromes might benefit from measure-
ments of hs-CRP as an “independent marker of prognosis
for recurrent events, including death and MI, and resteno-
sis after PCI.” Last, they stress that the CRP measure-
ments in patients with established vascular disease may
not have significant clinical value in terms of choice of
therapy, other than by perhaps underscoring a more
aggressive approach to risk factor modification. 

The Task Force recommends obtaining 2 CRP mea-
surements, similar to cholesterol guidelines, to make sure
that individuals do not have a systemic inflammatory con-
dition, trauma, or active infection. They stress that levels
> 10 mg/L should be disregarded and to look for nonvas-
cular infection or inflammation in such individuals. In
clinical practice, CRP should be best used to assist risk
assessment in individuals being considered for lipid-low-
ering, antiplatelet, or other drug therapies, as well as rec-
ommendations for an enhanced emphasis on lifestyle
modifications. Several studies suggest that patients with
elevated hs-CRP vs normal levels may enjoy a greater
actual risk reduction from targeted pharmacotherapy,
including aspirin and statins. “The writing group endorses
the optional use of hs-CRP to identify patients without
known CVD who may be at higher absolute risk than esti-
mated by major risk factors, specifically, those with an
intermediate 10-20% 10-year CAD risk.” They empha-
size that traditional cardiovascular risk factors must be
assessed prior to hs-CRP determination, which they
accept as “an independent predictor of increased coronary
risk.” Also, the writing group concurs with Ridker that the
use of CRP testing in individuals with established vascu-
lar disease is uncertain and at the present time does not
seem to be of obvious benefit. Finally, the writing group
cites the “striking lack of level A evidence” related to ran-
domized clinical trials supporting CRP data. 

■■ COMMENT BY JONATHAN ABRAMS, MD
While many questions remain, it appears that CRP has

finally broken through the prevention community barrier
against recommending this test for screening. However,
the writing group “recommends against screening of the

entire adult population,” rather using the assay “as an
adjunct to the major risk factors to further assess absolute
risk for coronary disease primary prevention.” Tightening
of pharmacotherapy and enhancement of motivation are
clearly major benefits derived from defining an individual
at a high risk because of a CRP > 3 mg/L. The Task Force
recommends the use of hs-CRP testing, albeit with a num-
ber of stipulations. Physicians should be certain that their
hospital or laboratory uses one of the accredited devices;
the cost, however, should be low, and the stability of the
measurements are quite good, with relatively modest intra-
individual variation over time. Finally, it behooves the
physician to remember that what is being measured is one
of a variety of inflammatory markers and to keep in mind
that a low CRP value indicates little to no inflammation,
whereas a high value (ie, > 3 mg/L) clearly indicates an
ongoing inflammatory process, whether it be in the coro-
nary arterial circulation, aorta, or elsewhere. Such observa-
tions should trigger extremely aggressive and sustained
risk modification approachs to such individuals.   ■
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Pharmacology Update
Alefacept (Amevive) for
Psoriasis Treatment
By William T. Elliott, MD, FACP, and 
James Chan, PharmD, PhD

Alefacept is a new biological agent for the
treatment of moderate-to-severe plaque psoriasis.

The drug, which targets T lymphocytes, is a fusion pro-
tein combining the binding site of lymphocyte function-
associated antigen-3 and the Fc portion of human IgG1.
Alefacept requires weekly administration by injection. It
is marketed by Biogen, Inc, as “Amevive.”
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Indications
Alefacept is indicated for the treatment of adult

patients with moderate-to-severe plaque psoriasis who
are candidates for systemic therapy or phototherapy.1

Dosage
The recommended dose is 7.5 mg given once weekly

as an intravenous bolus or 15 mg given once weekly as
an intramuscular injection. The recommended course of
treatment is 12 weekly injections. Retreatment with an
additional course may be initiated provided that CD4+ T
lymphocytes counts are within normal range and at least
12 weeks has elapsed since the previous course.1

Alefacept is supplied as administration dose packs
containing either 7.5 mg (IV) or 15 mg (IM) single-use
vials with diluent, infusion set, or syringe and needles.

Potential Advantages
Patients with moderate-to-severe plaque psoriasis

have shown improvement with alefacept therapy.1,2 In
placebo-controlled studies, patients showed significant
reduction in score on the Psoriasis and Severity Index
(PASI) and physician global assessment for both intra-
venous route (7.5 mg) and intramuscular route (15 mg). 

Potential Disadvantages
Alefacept requires parenteral administration. The

most common adverse effects are chills, injection site
reactions, and reduction in CD4+ T lymphocytes counts.
Chills (6% vs 1% for placebo) generally occurred within
24 hours of the first few doses.1,2 Injection site reactions
for intramuscular injection were 16% compared to 8%
for placebo. The most common adverse event leading to
discontinuation of treatment was CD4+ T lymphocyte
levels below 250 cells/µL. Twenty eight percent of intra-
muscularly treated patients and 48% of patients treated
intravenously had CD4+ T lymphocyte counts below
normal.1 Lymphocyte counts should be monitored week-
ly throughout the 12-week dosing period and the drug
should be discontinued if the counts are below 250
cells/µL for 1 month. Alefacept may increase the risk of
malignancies or infections. In clinical trials, alefacept
treated patients had a malignancy rate of 1.3% compared
to 0.5% for placebo. The rate of infections involving hos-
pitalization was 0.9% compared to 0.2% for placebo.1

Comments
Psoriasis, like other autoimmune diseases, appears to

involve T lymphocyte activation.3 Alefacept is a recombi-
nant protein that combines the lymphocyte-function-asso-
ciated antigen type 3 (LFA-3) with IgG1. The LFA-3 por-
tion binds to CD2 on T-lymphocytes. The LFA-2 CD2

interaction is an important part of activation of T lympho-
cytes.3,4 When alefacept binds to CD2 on memory effec-
tor T cells and with CD16 (Fc gamma receptor III) on nat-
ural killer cells and monocytes, apoptosis is facilitated
leading to reduction of CD2+ cells.4,5 Efficacy data are
based on 2 randomized, double-blind placebo-controlled
studies in involving a total of 887 patients.1 These patients
had chronic (1 year or longer) plaque psoriasis and a min-
imum body surface area involvement of 10% who were
candidates for or who had previous systemic or photother-
apy. In 1 study, the drug was given intravenously (7.5 mg
weekly for 12 weeks) and the other intramuscularly (15
mg weekly for 12 weeks). Efficacy end points were 75%
or 50% or greater reduction in PASI and physician global
assessment (PGA) as ‘almost clear’ or ‘clear.’ PASI com-
bined assessment on the percentage of body area affected,
erythema, desquamation, and induration to produce a
score ranging from 0 to 72. PGA was based on a 7-point
scale.2 The onset of response is about 60 days. After one
course of therapy, a 75% or greater reduction of PASI was
achieved in 14% (vs 4% for placebo) for the IV route (7.5
mg) and 21% (vs 5%) for IM (15 mg). A 50% or greater
reduction was seen in 38% (vs 10%) and 42% (vs 18%)
respectively and for PGA ‘almost care or clear,’ 11% (vs
4%) and 14% (vs 5%) respectively. After 1 course, the
median duration of response was 3.5 months for the IV
route (vs 1 month for placebo) and 2 months for the IM
route and placebo.1 Improvement in PASI of 50% or more
has been associated with better dermatology-specific
quality-of-life scores.8 Additional benefit may be
achieved with a second regimen if the patient’s psoriasis
was less than clear and their CD4+ count was above the
lower limit of normal.1 Adverse effects include suppres-
sion of lymphocyte counts, chills, and increased risk of
infections or malignancies. There were no published com-
parative studies between alefacept and systemic or pho-
totherapy. It is also not known whether patients who had
or had not received systemic or phototherapy would
respond differently. The cost for alefacept was not avail-
able at the time of this review.

Clinical Implications 
Psoriasis is a skin disorder that affects about 2% of

the population, and about 20% of these require systemic
immunosuppressive therapy (eg, methotrexate,
cyclosporine) or phototherapy.4,7 It is a condition that
tends to relapse after cessation of therapy.8 Alefacept
offers the first biological therapy for this chronic diffi-
cult-to-treat skin condition.   ■
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CME Questions
11. High-sensitivity CRP testing should be considered in:

a. asymptomatic individuals at intermediate clinical risk for a 
coronary event.

b. stable CAD patients.
c. unstable coronary syndrome patients.
d. All of the above

12. Regarding sleep duration and coronary heart disease in
women: 
a. habitual sleeping times of 9 or more or of 6 or less hours are

associated with increased coronary heart disease. 
b. only habitual sleeping times of 9 hours or more hours are asso-

ciated with increased coronary heart disease. 
only habitual sleeping times of 6 or less hours are associated with

increased coronary heart disease. 
d. habitual sleeping times are unrelated to the risk of coronary

heart disease. 
e. insomnia is associated with increased coronary heart disease. 

13. Which of the following statements is false? Sildenafil produces
headaches:
a. in 16% of normal subjects.
b. in 80% of migraine subjects.
c. by dilating cerebral vessels.
d. by raising blood pressure.
e. by an as yet unknown mechanism.

Readers are Invited. . .
Readers are invited to submit questions or comments

on material seen in or relevant to Internal Medicine
Alert. Send your questions to: Robert Kimball, Internal
Medicine Alert, c/o American Health Consultants, P.O.
Box 740059, Atlanta, GA 30374. For subscription infor-
mation, you can reach the editors and customer service
personnel for Internal Medicine Alert via the internet by
sending e-mail to robert.kimball@ahcpub.com. We look
forward to hearing from you.   ■

Answers: 11 (d); 12 (a); 13 (c)
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Syncope, Driving
Recommendations,
and Clinical Reality:
Survey of Patients

Patients who suffer syncope dis-
orders, similarly to those who have

seizures, are at increased risk for them-
selves and others when driving.
Detailed guidance has been devised for
clinicians to assist patients in making
decisions about the appropriateness of
driving when seizure-free, and some
countries have provided recommenda-
tions about driving for persons with
syncope. For instance, the European
task force guidelines state “ . . . a person
with recurrent syncope should be
advised not to drive until a cause has
been identified and symptoms are con-
trolled.” Whether patients choose to fol-
low health professional guidance on
such matters has been little studied. 

Maas and colleagues studied patients
(n = 104) from their cardiology practice
who had been referred for consultation
about syncope for a 28-month period.
Patients were advised about driving in
accordance with the European task force
guideline, and were followed for 1 year.
At contact 6 months after the initial con-
sultation, the great majority of patients
(78%) recalled receiving advice about
driving. Remarkably, all (100%) of the
patients who had been counseled not to
drive had nonetheless continued to do
so, unless they had already stopped dri-
ving prior to their arrival at the cardiolo-
gists’ office (n = 7). A substantial minor-
ity of patients (18%) did suffer recur-
rence of syncope during the study peri-
od, one incurring injury, and another
suffering a driving misadventure that did
not culminate in injury. 

Adherence to clinician recommenda-
tions about driving appears inadequate,
and new measures for enhancing com-
pliance merit investigation.   ■

Maas R, et al. BMJ. 2003;326:21.

Combination Treat-
ment of Angiotensin-
II Receptor Blocker
and Angiotensin-
Converting-Enzyme
Inhibitor in Non-
Diabetic Renal Dis-
ease (COOPERATE):
A Randomized 
Controlled Trial

An g i o t e n s i n - c o n v e r t i n g -
enzyme inhibitors (ACE) and

angiotensin-II receptor blockers (ARB)
have been demonstrated to provide sig-
nificant benefits for persons with both
diabetic and hypertensive nephropathy.
Whether ACE + ARB will provide
greater renal protection than either agent
alone is an area of intensive study, with
initial data suggesting that combination
therapies will provide greater benefit.

Nakao and colleagues prospectively
studied patients (n = 263) with nondiabet-
ic nephropathy, with at least 300 mg/24
hr microalbuminuria. Patients were ran-
domly assigned to ARB (losartan 100
mg/d), ACE (trandolapril 6 mg/d), or
ACE + ARB. The primary end point was
the combination of doubling of serum
creatinine or end stage renal disease; sec-
ondary end points were changes in blood
pressure, proteinuria, and adverse effects.

At 3 years’ follow-up, the combina-
tion therapy had performed substantial-
ly better than either monotherapy: pri-
mary end point was reached by 11%
(ACE + ARB), 23% (ARB), and 23%
(ACE). Similar benefits were seen in
patients whether they were at the stage
of microalbuminuria or had progressed
to overt proteinuria. No severe adverse
reactions were seen. Nakao et al have
demonstrated substantial efficacy
enhancement of ACE + ARB over
either agent alone.   ■

Nakao N, et al. Lancet. 2003;361:
117-124.

Early Onset of Action
and Efficacy of a
Combination of 
Calcipotriene and
Betamethasone
Dipropionate in the
Treatment of 
Psoriasis 

Both calcipotriene (dovonex®)
and topical steroids (STR) have

been proven effective in management of
psoriasis. Calcipotriene (CPT) has been
demonstrated to be more effective than
steroids, and safe over long-term use
(up to 1 year). The currently available
delivery systems for topical CPT and
topical steroids are not compatible.
Since CPT and STR appear to work by
different, potentially complementary
mechanisms, the concept of combina-
tion therapy is appealing. Papp and col-
leagues assessed the efficacy of a new
formulation containing both agents
administered simultaneously.

This prospective, randomized, dou-
ble-blind trial (n = 1028) compared
CPT + STR vs CPT alone, STR alone,
or vehicle alone. Subjects were fol-
lowed for 4 weeks and assessed by the
Psoriasis Area and Severity Index.

CPT + STR was statistically signifi-
cantly more effective than either agent
alone or vehicle. Additionally, onset of
benefit was seen sooner with combina-
tion therapy. There was no increase in
adverse events noted with application
of the combination agent vs individual 
components. A combination CPT +
STR product will be a welcome addi-
tion to psoriasis therapy.   ■

Papp K, et al. J Am Acad Dermatol.
2003;48:48-54.

Clinical Briefs
By Louis Kuritzky, MD
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In Future Issues: Enalapril vs Hydrochlorothiazide for Hypertension

Clinical Scenario: The ECG in the Figure shows
normal sinus rhythm at a rate of 80 beats/minute. The
PR, QRS, and QT intervals are normal. There is an rSR’
pattern in lead III. The axis is +40°. There is no sign of
chamber enlargement. The most remarkable finding on
this tracing is the presence of subtle but real ST segment
elevation in multiple leads including I, II, aVF, and V2

through V6. The differential diagnosis includes acute
infarction, a normal variant (ie, early repolarization),
and acute pericarditis. 

Interpretation: The age of the patient in this case
makes acute infarction much less likely, especially if
there is no history of cocaine ingestion. Also against a
diagnosis of acute infarction is the surprisingly diffuse
nature of ST segment elevation in the absence of Q
waves, T wave inversion and reciprocal ST depression. 

The normal variant pattern of early repolarization
could certainly be the cause of ST elevation in this case.
Not known from the history given is whether this ST
segment elevation is a new or old finding. In view of the
patient’s age, the chances are good that no prior ECG
had been recorded in the past. J point ST segment eleva-
tion with an upward concavity is most likely to represent
early repolarization when this ECG pattern is long
standing and occurs in an asymptomatic individual in

the absence of other signs of acute infarction. However,
the characteristic J point “notching” that is usually clear-
ly seen in one or more leads with early repolarization is
not present in this tracing, and the history suggests that
the patient has symptoms (ie, chest pain). As a result,
rather than the normal variant pattern of early repolar-
ization, the ECG in the Figure may well represent the
ECG pattern of acute pericarditis. The initial stage of
acute pericarditis (Stage I) manifests diffuse ST segment
elevation which may typically be seen in many (if not
all) leads except leads III, aVR, and V1. Electrocardio-
graphic pearls that support an ECG diagnosis of acute
pericarditis are the fact that leads I and II tend to look
similar (as they do here), as compared to the case of
acute myocardial infarction in which lead III (rather
than lead I) looks similar to lead II. PR segment depres-
sion (not seen here) is sometimes another subtle clue to
acute pericarditis. Further support is usually forthcom-
ing from the history (most typically revealing a preced-
ing upper respiratory infection in an otherwise healthy
young adult leading to development of pleuritic chest
pain) and physical exam (the finding of a pericardial
friction rub is diagnostic). ST segment elevation seen in
the Figure here was new, and the patient in this case did
turn out to have acute pericarditis.   ■

ECG Review

By Ken Grauer, MD
Chest Pain in a 21 Year Old

Figure. 12-lead ECG obtained from a 21-year-old male with chest pain.
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monitoring (ABPM), 156
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MI. see myocardial infarction (MI)
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opioid analgesia, 64
oral care, 99–100
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OSA. see obstructive sleep apnea (OSA)
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OSPS. see osteoporosis (OSPS)
osteoarthritis (OA)
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115–116

primary care settings, influence of 
companions in, 160
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RAA. see renin angiotensin-aldosterone

(RAA)
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for diabetes, 3
heart failure and, 11
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ventricular dysfunction
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RATIO. see Risk of Arterial Thrombosis
in Relation to Oral 
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recombinant tissue plasminogen activator
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sleep disorders

mortality and, 33–34
periodic leg movements of sleep and, 20

smoking
olfactory impairment and, 183
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smoking cessation
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VAP. see ventilator-associated pneumonia

(VAP)
vascular dementia, 48
vascular disease, 144
vascular toxicity, 64
vasectomy, prostate cancer risk and, 119
venography, 44
venous thromboembolism (VTE)
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