
Macrolide Resistance Among 
Invasive S pneumoniae Isolates

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

Synopsis: Macrolide antibiotics, including erythromycin, clar-
ithromycin, and azithromycin, are the mainstays of empiric outpa-
tient pneumonia therapy. In the setting of increasing macrolide use,

pneumococcal resistance has become common. Most resistant
strains have MICs in the range in which treatment failures have

been reported. Further study and surveillance are critical to under-
stand the clinical implications of this study.

Source: Hyde TB, et al. JAMA. 2001;286:1857-1862.

Macrolides are recommended as first-line therapy for
adults in the United States and Canada with community-

acquired pneumonia (CAP).1 Newer macrolides (eg, azithromycin,
clarithromycin) are popular because of convenient dosing sched-
ules and fewer adverse effects. Unfortunately, resistance to
macrolides among Streptococcus pneumoniae, the most common
cause of CAP, has been increasing in the United States. 

Pneumococcal macrolide resistance is usually expressed as 1 of
2 phenotypes. The first, known as M phenotype, is an efflux pump
associated with the mefE gene that results in efflux of macrolides
from the cell. M phenotype isolates typically have moderate levels
of macrolide resistance and are almost always susceptible to clin-
damycin. A second phenotype, MLSB, blocks the binding of
macrolides, lincosamides (eg, clindamycin), and streptogramin B
antibiotics. MLSB phenotype is associated with extremely high
macrolide MICs and resistance to clindamycin. 

Hyde and associates studied macrolide resistance in 15,481 inva-
sive S pneumoniae isolates from 1995-1999 collected by the Centers
for Disease Control and Prevention’s Active Bacterial Core surveil-
lance system in 8 states. Macrolide resistance increased from 10.6%
in 1995 to 20.4% in 1999. Increases were significant in all states but
were especially high in Georgia (31.5%) and Tennessee (29.1%),
and lower in New York (9.0%) and California (8.5%). M phenotype
isolates increased from 7.4% to 16.5% (P < 0.001), while the pro-
portion with the MLSB phenotype was stable (3-4%). M phenotype
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strains were more often from children than persons 5
years or older (25.2% vs 12.6%; P < 0.001) and from
whites than blacks (19.3% vs 11.2%; P < 0.001). M phe-
notype commonly had reduced susceptibility to other
antimicrobial agents including penicillin (81.1%), cefo-
taxime (60.5%), and trimethoprim-sulfamethoxazole
(87.8%). Very few of the isolates were resistant to fluo-
roquinolones (0.3%). 

The number of macrolide prescriptions increased sig-
nificantly (13%) from approximately 17.7 million pre-
scriptions (69 prescriptions/1000 persons) in 1993 to
approximately 21.2 million prescriptions (78 prescrip-
tions/1000 persons) in 1999 (P = 0.01). The most dramat-
ic increase was among children younger than 5. 

Hyde et al concluded that the prevalence of macrolide
resistance among pneumococci doubled from 1995 to
1999 and M phenotype accounted for this increase.

Among children younger than 5, factors such as higher
incidence of nasopharyngeal carriage of S pneumoniae,
day care attendance, and high frequency of antibiotic use
may explain higher rates of macrolide-resistant strains.
For younger children who are penicillin allergic, however,
the management of respiratory tract infections may
become problematic because doxycycline and fluoro-
quinolones are not available as alternatives for this age
group. Clinical treatment guidelines for empiric therapy
for CAP in adults have recommended using macrolides as
first-line agents. The increasing frequency of macrolide
resistance among pneumococci and increasing MICs
among resistant strains suggest that these treatment rec-
ommendations may need re-evaluation. However, it is
unclear whether pneumococci with M phenotype are clin-
ically significant, especially since newer macrolides (eg,
clarithromycin and azithromycin) achieve higher concen-
trations intracellularly in tissue and in the epithelial lining
fluid of the lung than concentrations achieve in blood. 

� COMMENT BY DAVID OST, MD, & 
ALI MOJAVERIAN, MD
The problem of B-lactam resistance in S pneumoniae

has been recently complicated by increasing resistances
to macrolides and some older fluoroquinolones
(ciprofloxacin and levofloxacin).3 Penicillin susceptibili-
ty of S pneumoniae is an important marker for the pres-
ence or absence of a multi-drug resistant phenotype. The
multi-drug resistant phenotype rarely occurs in penicillin-
susceptible isolates, but for a patient infected with peni-
cillin-resistant S pneumoniae, one should assume cross-
resistance to oral cephalosporins and a high likelihood
(~40%) of additional cross-resistance to macrolides,
tetracycline, and trimethoprime-sulfamethoxazole.2

Fogarty and colleagues studied the effectiveness of
levofloxacin for adult CAP caused by macrolide-resistant
S pneumoniae, and found a clinical success rate of 97.7%
in patients infected with erythromycin-resistant isolates.
He concluded levofloxacin might be a useful therapeutic
option in patients with CAP caused by macrolide-resis-
tant S pneumoniae. However, caution is warranted to pre-
vent overprescription of fluoroquinolones, given the
potential for the development of resistance.4 Chen and
colleagues demonstrated that isolates with fluoro-
quinolone resistance in Canadian medical centers
increased between 1993 (0.0%) and 1998 (1.7%), which
corresponded to Canadian fluoroquinolone prescription
increases (0.8-5.5/100 persons per year).5

In conclusion, macrolide-resistant S pneumoniae is
becoming a significant problem that is likely secondary to
increasing prescriptions for this class of antibiotics, and
judicious prescription of antibiotics may be able to slow
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down the development of further resistant strains.   ❖

Dr. Mojaverian is a Fellow in Pulmonary and Critical
Care Medicine, North Shore University Hospital, Man-
hasset, NY. 
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Leg Symptoms in Peripheral
Arterial Disease
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Patients with peripheral artery disease have
a wide range of symptoms beyond those of intermittent
claudication. Comorbid conditions may contribute to
these nonclassical symptoms.

Source: McDermott MM, et al. JAMA. 2001;286:1599-1606.

Intermittent claudication (ic) is the classic
manifestation of peripheral artery disease (PAD).

However, if the ankle brachial index (ABI) is used as a
criteria to diagnose PAD, many individuals report no
symptoms or symptoms other than IC. In this study,
McDermott and associates examined the spectrum of
functional limitations associated with different symptom
categories of patients with PAD. 

The study group consisted of 460 individuals with
PAD and 160 without PAD. The standard for diagnosing
PAD was an ABI < 0.9. Outcome measurements includ-
ed scores from a 6-minute walk, repeated chair raises,
standing balance, 4-m walking velocity and scores on
claudication, depression and walking impairment ques-
tionnaires. PAD patients were classified into 6 groups:
leg pain with rest and exertion, IC alone, atypical exer-
tion leg pain but requiring the patient to stop, atypical
leg pain that the patient walks through, and those with
no exertional leg pain divided into those who are active
vs. those who are inactive. 

All groups with PAD had poorer functioning measures
than those without PAD. Those with IC and rest pain were

more likely to have spinal stenosis, neuropathy, and dia-
betes than the atypical leg pain group. The atypical pain
group had better overall functioning than the IC group
and achieved a greater distance in the 6-minute walk.

McDermott et al conclude that there is a wide range of
symptoms and impairment for individuals with PAD
beyond that of classic IC. The level of comorbid disease
may contribute to the diversity of symptoms. 

� COMMENT BY MARTIN LIPSKY, MD
I have the pleasure of knowing Dr. McDermott as a col-

league at Northwestern University Medical School. It is
through her work and others that I have gotten an appreci-
ation for the prevalence of PAD in a primary care setting.
The findings reported in this study add to the growing liter-
ature about the importance and use of measuring an ABI
in individuals with suspected PAD. In addition to being an
important marker for CAD, the study suggests that even in
the absence of IC, PAD can cause a wide range of symp-
toms and significantly impair an individual’s level of func-
tion. I will consider PAD for patients with vague leg symp-
toms that I may have mistakenly labeled as “arthritis.” The
findings also suggest that because of the high levels of
comorbid diseases in patients with PAD, clinicians should
consider the possibility that conditions such as spinal
stenosis and neuropathy may contribute to the functional
impairment. Addressing comorbid conditions should be an
important part of managing these patients.   ❖

Oh. . .Those Jerks! 
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Incidental leg movements during sleep are
not associated with excessive daytime sleepiness, and
increased sleepiness may reduce the likelihood of
arousal from each leg movement.

Source: Chervin RD. Am J Respir Crit Care Med. 2001;164:
1454-1458.

This study from the university of michigan
retrospectively evaluated the association between

incidental periodic leg movements of sleep (PLMS) and
excessive daytime sleepiness. A group of 1124 patients
with suspected sleep-disordered breathing that had
undergone both overnight polysomnography (PSG) and
multiple sleep latency testing (MSLT) were included for
analysis. Self reported problem sleepiness and Epworth
sleepiness score data were available for 873 and 201
patients, respectively. Subgroup analysis was performed
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on 321 patients for whom information on nocturnal
arousals was available. There was no significant associa-
tion between PLMS and objective or subjective sleepi-
ness. In fact, objective sleepiness as measured by MSLT
was less likely in patients with excessive PLMS (P =
0.03). Objective sleepiness was associated with higher
apnea hypopnea index, severe sleep-disordered breath-
ing, lower minimal oxygen saturation, and male sex (P <
0.001). The association of these variables with subjec-
tive sleepiness was less clear. The number of PLM-relat-
ed nocturnal arousals predicted a decrease in objective
daytime sleepiness (P = 0.008). These results cast doubt
on 2 prevalent beliefs: that incidentally discovered
PLMS may cause excessive daytime sleepiness, and that
such PLMS are more likely to cause sleepiness when
they are accompanied by nocturnal arousals. 

� COMMENT BY KEVIN L. LEWIS, MD 
PLMS, originally called “nocturnal myoclonus” and

affectionately referred to in our center as “leg jerks,”
consist of rhythmical extensions of the big toe and dorsi-
flexions of the ankle with occasional flexions of the
knee and hip that usually occur during the first part of
the night and increase with age. Each movement lasts
approximately 2-4 seconds with a frequency of about
one every 20-40 seconds.1 During an overnight sleep
study, PLMS are scored if they are part of a series of 4 or
more consecutive movements lasting 0.5-5.0 seconds
with an inter-movement interval of 4-90 seconds. A
PLMS index of greater than 5 movements per hour of
sleep is generally considered abnormal.2

PLMS are most commonly identified in association
with other various sleep disorders. The most notable
association is the occurrence of PLMS in the over-
whelming majority of patients with the restless leg syn-
drome (RLS). RLS patients suffer from creeping and
crawling sensations of the legs that are worse at night
and at rest and get better with movement. This can lead
to insomnia that, if severe enough, could cause excessive
daytime sleepiness (EDS). It should be noted that RLS is
a clinical diagnosis and does not require a sleep study.
Most of what is known about PLMS comes from the
study of RLS patients. However, PLMS can occur with
the following: obstructive sleep apnea hypopnea syn-
drome (OSAHS), upper airway resistance syndrome
(UARS), narcolepsy, and REM sleep behavior disor-
der.3,4 When patients with complaints of insomnia or
hypersomnia have PLMS, and no other sleep disorder is
present, they are referred to as having periodic leg
movement disorder (PLMD). The cause of PLMS is not
entirely clear, but there appear to be contributions from
the spinal cord, peripheral nerves, and central dopamine

and narcotic receptors.1,3 Patients with PLMD or with
incidental PLMS in other sleep conditions often receive
pharmacological treatment consisting of dopaminergics,
benzodiazepines, or narcotics. With the exception of
those patients who experience classic RLS symptoms,
the treatment of PLMS/PLMD rarely improves insom-
nia or hypersomnia and leads to undesirable side effects
including worsening of the original sleep complaint! 

Despite the relatively common practice of treating
PLMS/PLMD in the absence of RLS, there remains no
compelling evidence that PLMS cause insomnia or
hypersomnia. Nor is there evidence that treating PLMS
reverses such complaints.3,5 Chervin has now added to
the body of evidence that shows no relationship between
PLMS and excessive daytime sleepiness.5 Although his
study is limited to patients with sleep disordered breath-
ing, it is incredibly relevant since this population repre-
sents the group that most commonly undergoes overnight
polysomnography. It is satisfying that a large number of
patients were studied, and there is data for objective and
subjective sleepiness as well as arousals.  

Because of studies like this, the use of scoring PLMS
during a sleep study has come under fire. Furthermore, the
diagnosis of PLMD may no longer have any usefulness. In
fact, there was a pro-con debate on the very subject pub-
lished in the same issue of the American Journal of Respi-
ratory and Critical Care Medicine.6,7 Right now, it appears
that the only reasonable time to consider treatment for
PLMS is when they are associated with RLS. (Remember,
a sleep study is not needed to make that determination).
Said another way, “Just ignore those jerks!”   ❖

Dr. Lewis is a Fellow in Pulmonary, Critical Care, 
and Sleep Medicine at the University of Kentucky, 
Lexington, Ky.
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An Epidemiological Survey
of Constipation in Canada
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Constipation is extremely common, especial-
ly in women. Women, older subjects, and all antidepres-
sant users were most likely to seek help from a doctor.

Source: Pare P, et al. Am J Gastroenterol. 2001;96:3130-3137.

Forty percent of canadian adults reported
constipation within the past year, with 27% consti-

pated in the past 3 months. Thirty-four percent had seen
physicians, and one third had used laxatives. Primary
care physicians need to understand this disorder and its
management.

This study involved 1149 participants selected in a
random Canadian survey of 10,613 households. Consti-
pation was reported by 27.2% of all participants, and the
rate for women was twice that of men. It is interesting
that the more restrictive Rome II criteria for functional
constipation would only have defined constipation in
14.9% of the population vs. the higher number for self-
reporting. In either case, the number is far higher than
those seen in some previous North American surveys.
However, the study from Talley and colleagues described
a somewhat similar number of functionally constipated
individuals at 30.9%.1 Unlike the self-report of constipa-
tion in the past 3 months, Rome criteria for constipation
did not predict physician-seeking behavior.

� COMMENT BY MALCOLM ROBINSON MD, 
FACP, FACG
This study confirms the ubiquity of constipation as a

complaint among presumably otherwise healthy people
in North America. Since one third of constipated individ-
uals seek medical help for this problem (especially if lax-
atives have been tried or if the patients are women, elder-
ly, or antidepressant users), physicians need to have a
ready armamentarium to relieve these individuals. The
pathophysiology of constipation is variable, and many
physicians do not adequately understand therapeutic
options and their appropriate application. Although bulk
agents such as bran or psyllium can be helpful, they also
can severely exacerbate functional constipation if the
colon is not thoroughly emptied prior to their use. Many
more severely constipated patients respond to polyethyl-
ene glycol preparations (now available in various tablet
and liquid formulations). Except for brief use, stimulant
laxatives (such as those containing senna alkaloids or

phenolphthalein) should be assiduously avoided. Their
chronic use can lead to irrevocable colonic neural dam-
age. Obviously, the sudden onset of changed bowel
habits or the presence of bleeding or weight loss should
prompt immediate evaluation including colonoscopy.   ❖

Reference
1. Talley NJ, et al. Gastroenterology. 1993;105:781-790.

Pharmacology Update
Entocort EC—A New 
Treatment for Crohn’s 
Disease
By William T. Elliott, MD, FACP,
and James Chan, PharmD, PhD

Astrazeneca has received fda approval to mar-
ket an oral form of budesonide to treat Crohn’s dis-

ease. Budesonide is a corticosteroid with potent topical
anti-inflammatory activity. AstraZeneca has formulated
the capsules to deliver budesonide in the intestine (pH >
5.5) in a time-dependent manner. Corticosteroid-related
side effects appear to be lower with budesonide than con-
ventional corticosteroids (eg, prednisone, prednisolone).
It will be marketed by AstraZeneca as Entocort EC.

Indications
Budesonide capsules are indicated for the treatment

of mild-to-moderate active Crohn’s disease involving
the ileum and/or the ascending colon.1

Dosage
The recommended dose is 9 mg once daily in the

morning for up to 8 weeks. The dose may be tapered to
6 mg per day 2 weeks before completion of therapy. The
capsules should be swallowed whole. An 8-week course
can be given for recurring episodes of Crohn’s disease.
In patients with hepatic impairment, dose reduction
should be considered and signs of hypercorticism moni-
tored. Grapefruit should be avoided as it inhibits the
metabolism of budesonide via CYP3A4 and may double
systemic exposure.1

Budesonide capsules are available as 3 mg capsules.

Potential Advantages
Corticosteroid-related side effects are significantly less

with budesonide than with conventional steroids such as
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prednisolone. A meta-analysis involving 4 studies (n =
341) showed a rate difference of -22.4% (95% CI, -32 to -
12.8%; P < 0.001).2 Compared to prednisolone, the pro-
portion of patients with normal plasma cortisol was high-
er in the budesonide group, 60-66% vs. 26-28%.1 In one
study (n = 182), budesonide 9 mg once daily was reported
to be more effective than mesalamine (Pentasa) 2 g twice
daily. The rate of remission after 8 weeks was 69% for
budesonide and 45% for mesalamine (P = 0.001).3

Potential Disadvantages
Budesonide appears to be less effective in inducing

remission compared to conventional corticosteroids. The
pooled-rate difference from 6 trials was -8.5% (95% CI,
-16.4-0.7%; P = 0.02). While corticosteroid-associated
side effects were significantly lower with budesonide
than that of conventional corticosteroid about one third
of patients still showed signs of adrenal suppression.3

Budesonide is not generally effective for the long-term
prevention of relapse of Crohn’s disease.4 Relapse rates
were similar between budesonide and placebo in med-
ically induced remission or surgically induced remission
Crohn’s disease.2 Budesonide is not approved for use in
the maintenance of Crohn’s disease. 

Comments
Budesonide is a potent topical corticosteroid with a

significant first pass effect. Entocort EC are capsules con-
taining acid-stable granules coated to dissolve at pH > 5.5.
This combination allows for delivery of the drug in the
intestine with minimal systemic exposure. FDA approval
was based on 5 randomized trials (n = 994) in patients
with mild-to-moderate disease. Success was based on the
Crohn’s Disease Activity Index (CDAI). The index
assesses 8 variables including number of liquid stools,
extent of abdominal pain, general well being, occurrence
of extraintestinal symptoms, need for antidiarrheal drugs,
presence of abdominal masses, hematocrit, and body
weight. The scores ranged from 0-700. The primary end
point for clinical success was a CDAI score < 150. Clini-
cal success of budesonide ranged from 48-69% compared
to 20-33% for placebo.1 The success (clinical improve-
ment or remission) of mesalamine products from con-
trolled trials have ranged from 40-60%.5 One study
reported that budesonide was more efficacious than
mesalamine.3 A recent short-term study (n = 120)
assessed the effectiveness of switching steroid-dependent
patients with inactive disease affecting the ileum and/or
ascending colon from prednisolone to budesonide 6 mg
daily or placebo. About two thirds of the budesonide
patients remained in remission at 13 weeks with a 50%
reduction in steroid-related side effects compared to one

third for those who received placebo.6 Budesonide is gen-
erally well tolerated. Common side effects (vs placebo)
were headache (21% vs 18%), respiratory infection (11%
vs 7%), and nausea (11% vs 9%).1

The cost for Entocort EC (9 mg daily) is about $6.50
per day.

Clinical Implications
Crohn’s disease is a chronic immunologically mediat-

ed inflammatory disorder of the bowel. The incidence is 7
per 100,000 and the male to female ratio is 1.1-1.8: 1. The
use of oral contraceptives is linked to Crohn’s disease.
The relative risk for users is about 1.9.5 For mild-to-mod-
erate disease, mesalamine products are first-line choices.
For more serious disease or inadequate response to
mesalamine, corticosteroids or immunosuppressives such
as azathioprine or 6-mercaptopurine or infliximab are
options. Budesonide provides a reasonable transition
between mesalamine and oral corticosteroids or immuno-
suppressants. It approaches the corticosteroids in efficacy
but with fewer corticosteroid-associated side effects.   ❖
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CME Questions
9. Which of the following antibiotics is the best choice in an adult

outpatient with community-acquired pneumonia, and
macrolide resistant S pneumoniae, pending further antibiotic
sensitivity testing? 
a. Cefotaxime
b. Trimethoprim-sulfamethoxazole
c. Levofloxacin
d. Penicillin

10. Which of the following statements is not true concerning PLMS?
a. PLMS occur in groups of 4 or more when present.
b. Central dopamine receptors have a role in PLMS.
c. Narcotic and benzodiazapine medications are used to suppress

PLMS.
d. The suppression of PLMS usually results in symptomatic

improvement.
e. Overnight polysomnography is not required to make a diagno-

sis of restless leg syndrome.
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Identification and
Fracture Outcomes 
of Undiagnosed Low
BMD in Postmeno-
pausal Women

Bone mineral density (bmd) mea-
surement by dual-energy x-ray

absorptiometry (DEXA) is currently the
gold standard for identification of osteo-
porosis (OSPS) and osteopenia (OSPN).
Measuring BMD at the hip and spine is
expensive, and often not covered as a
screening test for young women, many
of whom may be suffering silent, but
substantial, loss of bone. This report
shares results from the National Osteo-
porosis Risk Assessment, which exam-
ined 200,160 ambulatory women older
than age 50 who had no prior history of
reduced BMD. BMD was obtained
using a portable peripheral BMD assess-
ment device that measures at the heel,
finger, or forearm. Historical data
obtained from the population of women
included risk factors for osteoporosis; all
women were postmenopausal. 

Almost 40% of these women had
OSPN, and 7.2% had OSPS (WHO cri-
teria). Risk factors for reduced BMD
were determined to be concordant with
those already established in traditional
literature: family history, age, ethnicity,
smoking, use of glucocorticoids, lack of
exercise, and low body mass. 

That peripheral measurement of
BMD is a functional method substantiat-
ed by the 4-fold increased rate of frac-
tures subsequently found in women with
peripheral DEXA-determined OSPS
when compared with normal BMD
women. This study is the largest ever
conducted in United States, and adds
substantially to our body of knowledge
about minority women, since 18,000 of
the population were minority women.
Though the relative risk of OSPS and
OSPN among African-American
women was less than others, the fact that

32% had OSPN and 4% had OSPS man-
dates renewed clinician awareness of
low BMD disorders in minorities.   ❖

Siris ES, et al. JAMA. 2001;286:
2815-2822.

Comparison of
Cefuroxime With or
Without Intranasal
Fluticasone for 
the Treatment of 
Rhinosinusitis

The use of intranasal steroids
(INS) is appropriate foundation ther-

apy for many patients with allergic rhini-
tis. Since INS produce reduction in
inflammation and edema of the nasal
mucosa and turbinates, it is plausible that
they might enhance drainage and func-
tion of sinuses involved with acute rhi-
nosinusitis (ARS). To determine whether
INS enhances recovery from ARS, Dolor
and colleagues performed a double-
blind, randomized, placebo-controlled
study comparing cefuroxime axetil alone
(250 mg b.i.d.) with cefuroxime plus
intranasal fluticasone (2 puffs, 100
mcg/puff QD); all patients in both groups
also received xylometazoline, a nasal
decongestant. The diagnosis of sinusitis
was confirmed by radiography as well as
symptom criteria as established by the
Task Force on Rhinosinusitis of the
American Academy of Otolaryngology-
Head and Neck Surgery. 

Use of fluticasone resulted in both a
higher proportion of clinical success
and a more rapid time to clinical suc-
cess, when compared with cefuroxime
alone. The number needed to treat
(NNT) with fluticasone to gain 1 addi-
tional cure was 6 patients. 

Dolor et al conclude that fluticasone
is beneficial when added to back-
ground antibiotic and decongestant
therapy for ARS.   ❖

Dolor RJ, et al. JAMA. 2001;286:
3097-3105.

Lack of Clinical 
Significance of Early
Ischemic Changes on
Computed Tomogra-
phy in Acute Stroke

It has been recommended, large-
ly based upon the National Institute of

Neurological Disorders and Stroke
(NINDS) study, that patients presenting
within 3 hours of stroke onset be con-
sidered for thrombolytic therapy with
recombinant tissue plasminogen activa-
tor (rt-PA). In order to exclude stroke
patients with cerebral hemorrhage as the
cause of their acute stroke, baseline
head CT is recommended. Although CT
is highly effectively in ruling out hem-
orrhage, the subgroup of patients with
edema or mass effect on CT has demon-
strated in some studies a worsened risk
of hemorrhage subsequent to rt-PA.
Overall, despite this finding, nonhemor-
rhagic patients with edema or mass
effect on CT who receive rt-PA still
fared better than those who did not.
Patel and colleagues analyzed CT early
ischemic changes which have been
brought to light since the NINDS by re-
examining CT scans obtained in that
study, and trying to determine if such
changes are associated with response to
rt-PA, clinical outcome, or development
of post-rt-PA hemorrhage.

CT scans were evaluated in 616
patients. Early ischemic changes were not
associated with any alteration in response
to rt-PA, clinical outcome, or subsequent
hemorrhage. Patel et al conclude that
early ischemic changes do not add sub-
stantial impact to the criteria currently
used for treatment decisions.   ❖

Patel SC, et al. JAMA. 2001;286:
2830-2838.

Clinical Briefs
By Louis Kuritzky, MD
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In Future Issues: Predicting Mortality from Respiratory Infections in Nursing Homes

Clinical Scenario: The ECG in the Figure was
obtained from an older man on multiple medications. The
patient was known to have longstanding cardiopulmonary
disease and chronic renal failure, and he presented to the
emergency department for an acute exacerbation of his
underlying condition. He has chronic angina, but reports
no recent change in his chest pain pattern. In view of this
history, how would you interpret his 12-lead ECG? Which
cardiac drug do you most strongly suspect he is taking? 

Interpretation: The rhythm is sinus at a rate of just
over 75 beats/minute. The PR, QRS, and QT intervals
are all normal. Mean QRS axis is +70°. Left atrial
enlargement (LAE) is suggested by the P-mitrale
(notching) pattern seen in the inferior leads. QRS ampli-
tude falls shy of criteria for left ventricular hypertrophy
(LVH). Perhaps the most remarkable finding on this
ECG is the scooped appearance (without QT prolonga-
tion) of the ST segment in multiple leads. 

There are many potential causes of ST segment
depression on a 12-lead ECG. Among the most impor-
tant causes of ST depression to routinely consider when-
ever one notes this finding are: 1) “strain” (from LVH);
2) ischemia (which could be chronic or acute); 3) rate-
related (if tachycardia is present); 4) digoxin effect; and
5) hypokalemia/hypomagnesemia. In many cases, more
than one of these factors will be operative, creating a

combination effect on ST-T wave appearance. Clues to
the specific etiology of the ST-T wave abnormality are
sometimes forthcoming from morphologic appearance.
Thus, symmetric T wave inversion is more suggestive of
ischemia, whereas asymmetric ST segment depression is
more suggestive of “strain.” Morphologic appearance is
subject to variation, however, and overlap of patterns is
not uncommon. As a result, either symmetric or asym-
metric ST-T wave depression may at times be due to the
simultaneous presence of both ischemia and strain in the
same patient. Clinical correlation and comparison with
prior tracings are essential for accurate interpretation. 

Patients who are taking the drug digoxin are likely
to manifest 1 of 3 ECG patterns: 1) asymmetric ST
segment depression that is very similar in appearance
to that seen with “strain” from LVH; 2) a scooped
appearance to the ST segment in multiple leads; or 3)
no effect at all on ST-T wave appearance. The interest-
ing clinical point is that the presence or absence of “dig
effect” on the ST-T wave (patterns 1 or 2) is unrelated
to the serum digoxin level, and that as many as one
third of patients who are taking this drug manifest no
ECG changes at all (pattern 3). Diffuse ST segment
“scooping” of the type shown in the Figure strongly
suggests that digoxin was among the medications that
this patient was taking.   ❖

ECG Review

By Ken Grauer, MD

‘Scoopies’ on ECG

Figure. 12-lead ECG obtained from an older man on multiple medications. 
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