
Mortality Risk in Patients 
With Hypertension Treated With

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

Synopsis: Until such time as the results of these studies are avail-
able, it certainly would appear to be prudent to avoid the use of

short-acting nifidipines in all circumstances and to use long-acting
calcium antagonists cautiously. 

Source: Abascal V, et al. Arch Int Med 1998;158:1882-1886.

Meta-analyses of several clinical trials (2-4) have
clearly demonstrated reductions in cardiovascular mortality

among patients who were treated for hypertension with diuretics
and/or beta blockers alone or in combination. However, a prospec-
tive analysis of a health maintenance organization’s pharmacy data-
base on drug therapy for hypertension by Psaty and associates in
August 1995 revealed a higher mortality rate among the patients
who were given medium and high doses of short-acting calcium
channel blockers compared to patients who were administered
other classes of drugs.1

Because the negative results noted in the Psaty data occurred
with the use of medium and high doses of short-acting calcium
channel blockers, most physicians who use calcium channel block-
ers have altered their prescribing pattern to use long-acting second-
and third-generation drugs rather than the short-acting, first-genera-
tion agents. Abascal and associates from the National Heart, Lung
and Blood Institute’s Framingham Heart Study reported the results
of stratifying 3539 patients who had hypertension at routine clinic
examinations according to their use of calcium antagonists and the
presence of coronary artery disease at the baseline examination.5

Subjects were then reclassified every 2-4 years with regard to the
use of calcium antagonists. All models were adjusted for age, sex,
current smoking habits, systolic and diastolic blood pressure, use of
beta blockers, and the use of other antihypertensive medications. A
total of 970 deaths occurred during the follow-up period. Hazard
ratios for mortality associated with the use of calcium antagonists
for the treatment of hypertension were 0.93 for subjects without
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coronary artery disease and 0.92 for those patients with
coronary artery disease at baseline. In addition, there
was no difference in mortality among subjects using
calcium antagonists compared with nonusers.

■ COMMENT BY HAROLD L. KARPMAN, MD, FACP
The data published by Psaty in 1995 revealed that the

risk of myocardial infarction in relation to antihyperten-
sive therapy using moderate and/or high doses of short-
acting calcium channel blockers was 58% higher among
users of the calcium antagonists compared with those
patients using diuretics alone.1 This increased risk for
myocardial infarction among users of the short-acting
calcium antagonists was similar in patients with and
without cardiovascular disease. Similar results have been
reported by other authors .6,7

Most prior studies associated with the use of calci-
um antagonists have reported on the use primarily of
short-acting preparations. These drugs, in particular
short-acting nifedipine, have been noted to produce
vasodilatation with reflex sympathetic activation,7 a
phenomenon that is less pronounced with the use of
long-acting preparations.8 In the Framingham study,
prescribing data revealed that physicians had gradually
shifted from short-acting to long-acting preparations
and that 80% of the calcium antagonists used at base-

line were short-acting whereas 64% of patients on the
last examination were using long-acting calcium
antagonists. The study design was excellent since the
authors followed a prospective cohort with routine and
consistent ascertainment of hypertension status, pro-
vided aggressive hypertension treatment, and analyzed
risk factors and clinical characteristics at each follow-
up visit. In addition, the longer follow-up time provid-
ed the necessary statistical power to detect an effect on
survival. However, it must be clearly recognized that
this was an observational study and not a randomized
clinical trial and that, although information was
obtained on the type of calcium antagonist used and its
duration of action, the effect of different drug doses
was not analyzed. Although there was no difference in
mortality among subjects using calcium antagonists
compared with nonusers in the 3539 patients treated
with these drugs for their hypertensive condition, there
was a suggestion of an increased risk of mortality
associated with the use of short-acting vs. long-acting
calcium antagonists. These findings must be contrast-
ed with the recently published, randomized, double-
blind, placebo-controlled trial using a calcium antago-
nist (nitrendipine), which demonstrated a 42% reduc-
tion in risk of stroke and a 31% reduction in the risk of
fatal and nonfatal cardiac end points in patients on
active therapy.9

Physicians are still concerned as to whether they
should consider using calcium channel blockers for
the treatment of vascular hypertension and whether
only long-acting drugs in this category are safe for use
in these patients. There is no current data available that
suggests that the long-acting calcium channel blockers
have any untoward effects and it must, therefore, be
recognized that these agents may be excellent drugs
for the treatment of chronic stable angina, variant
angina, and hypertension. However, final data on
whether these drugs can be used safely will have to
await the results of two large, randomized, long-term
trials that are now in progress. The Antihypertensive
and Lipid Lowering Treatment to Prevent Heart
Attacks Trial (ALLHAT)10 and the Swedish Trial in
Old Patients with Hypertension (STOP-hyperten-
sion)11 results are being eagerly awaited since these
studies have been designed to examine differences in
morbidity and mortality for different antihypertensive
drugs including calcium antagonists. Until such time
as the results of these studies are available, it certainly
would appear to be prudent to avoid the use of short-
acting nifidipines in all circumstances and to use long-
acting calcium antagonists cautiously. Though, as
indicated above, there are no solid data currently avail-
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able that demonstrate that they have any untoward
effect in patients with hypertension and/or other car-
diovascular problems.   ❖
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E. gingiv alis and 
Periodontal Disease in AIDS
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Metronidazole is a safe and effective therapy
for HIV-infected patients with severe gingival disease.

Source: Lucht E, et al. Clin Infect Dis 1998;27:471-473.

Severe periodontal disease is a frequent
occurrence in patients with HIV infection. While

earlier studies suggest that many of these patients have
significant alterations in their viral and fungal but not
their bacterial oral microflora, the possible role of pro-
tozoal infection in gingival disease has not been previ-
ously explored. Lucht and associates examined the
prevalence of various protozoa in salivary and dental
plaque specimens in 45 patients with HIV and 15 HIV-
negative controls. Periodontal disease was present in
13 of 45 (29%) HIV-positive patients compared with
two of 15 (13%) HIV-negative controls.

Entamoeba gingivalis was the only protozoa found
in the oral cavities of HIV-infected patients, where it
was present in 10 (77%) of those with peridontal dis-
ease. Only one of the HIV-negative controls and none
of the HIV-positive patients, without evidence of gin-

givitis, had E. gingivalis present in plaque specimens.
No other protozoa were identified, including Cryp-
tosporidium or Microsporidium species, or Pneumo-
cystis carinii.

■ COMMENT BY CAROL A. KEMPER, MD
While good dental cleaning combined with topical

solutions of 10% povidone-iodine solution and
chlorhexidine mouth rinses are effective for many of
these cases, oral metronidazole has been useful in cases
of severe acute necrotic gingival disease—which may
be, in part, explained by the known susceptibility of E.
gingivalis to metronidazole. Metronidazole is a safe and
effective therapy for HIV-infected patients with severe
gingival disease.   ❖

Intensive Blood Glucose
Contr ol with Sulphon ylureas
or Insulin Decreases the
Risk of Microvascular b ut
not Macrovascular Disease
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Intense blood glucose control by either
sulphonylureas or insulin substantially decreases the
risk of microvascular complications but not macrovas-
cular outcomes. Intensive treatment increased the risk
of hypoglycemia.

Source: UK Prospective Diabetes Study (UKPDS 34) Group.
Lancet 1998;352:837-839.

This study has been widely anticipated since it
is a large, carefully controlled study. It was designed

to establish whether, in patients with type 2 diabetes,
intensive blood glucose control reduced the risk of
macrovascular or microvascular complications and
whether any particular therapy was advantageous. In the
United Kingdom, 9% of the patients with type 2 dia-
betes develop microvascular complications while 59%
of the deaths are due to macrovascular disease.

Three thousand eight hundred seven newly diag-
nosed patients (median age, 54 years) who, after three
months of diet treatment, had a mean of two fasting
plasma glucose (FPG) concentrations of 110-270
mg/dL were randomly assigned intensive policy with a
sulphonylureas or with insulin or conventional treat-
ment with diet. The aim of the intensive group was a
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FPG less than 108 mg/dL. In the conventional group,
the aim was the best FPG achievable with diet alone.
The end points were any diabetes-related end point
(sudden death, death from hyper or hypoglycemia,
renal failure, amputation, vetreous hemorrhages,
retinopathy with photocoagulation, or other diabetes
related death).

Over 10 years, the HbA1C averaged 7% in the
intensive group compared with 7.9% in the conven-
tional group. There was no difference in the HbA1C
among the agents in the intensive group. Weight gain
was significantly higher in the intensive group (mean,
2.9 kg). Those treated with insulin had average weight
gains of 4 kg.

Compared with the conventional group, the risk in
the intensive group was 12% lower for any diabetes-
related end point; 10% lower for diabetes-related
death; and 6% lower for all-cause mortality. These
complications were related to the reduction in
microvascular disease only.

Intense blood glucose control by either sulphony-
lureas or insulin substantially decreases the risk of
microvascular complications but not macrovascular
outcomes. Intensive treatment increased the risk of
hypoglycemia.

■ COMMENT BY RALPH R. HALL, MD, FACP
These findings in the UKPDS were presented with

three additional portions of the study in The Lancet and
the British Medical Journal in September 1998.1-4

Perhaps the most important finding in UKPDS(33)
was that there was a marked reduction in the progres-
sion of renal disease. There was a 67% risk reduction in
this group who began the study with a two-fold increase
in their serum creatinine. An interesting and controver-
sial aspect of the UKPDS(34) was a study that involved
intensive therapy with metformin alone in obese type 2
patients.2 This group of patients had a 32% reduction in
diabetes-related end points, 42% reduction for diabetes-
related death, and 36% for all-cause mortality. The risk
reduction in this group of patients was related to both
macrovascular and microvascular disease.

Controversy has developed, however, because in
another group of patients when metformin was added
early in the study period to patients receiving sul-
fonylureas, the morbidity and mortality was actually
increased. David Nathan5 in an editorial in The
Lancet thought that the latter finding negated the
favorable findings with metformin alone. There was
the concern by both Nathan and spokespersons for
the American Diabetes Society that these findings
should be disregarded until further studies support

the UKPDS studies.
My perspective regarding these findings is that

until further studies are available, I will use therapy
with metformin as the only drug when possible and
will avoid combining it with sulfonylureas. Rather,
when combinations are needed, I will use insulin and
troglitizone.

The rational for this approach is the favorable
effects on lipoprotein quality, quantity, and vasodila-
tion as compared to the sulfonylureas, which inhibits
vasodilatory responses to ischemia and does not pro-
duce favorable effects on lipid levels or quality.6 The
two UKPDS papers in the British Medical Journal
showed that tight blood pressure control with
atenolol or captopril decreased the risk of stroke by
44%, heart failure by 56%, and death from diabetes-
related causes by 32%. As pointed out by others,
there is no longer an excuse not to aim for tight glu-
cose and blood pressure control in type 2 diabetes.
This means more monitoring, more office visits, and
better patient and physician education regarding the
care of type 2 diabetics. Not only will the quality of
life for these patients improve, but long-term costs of
care will significantly decrease.   ❖
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Pharmacology Update
Etanercept
By William T. Elliott, MD 
and James Chan, PharmD, PhD

Along with drugs that selectively inhibit
COX-2, the late 1990s will be remembered for

another major breakthrough in the treatment of inflam-
matory diseases—anti-cytokine therapy. Last month,
the FDA approved the first tissue necrosis factor (TNF)
antagonist for the treatment of rheumatoid arthritis.
Etanercept (Enbrel-Immunex Corporation) is a geneti-
cally engineered protein that binds and inhibits the
activity of TNF. TNF is a cytokine, which is overpro-
duced in rheumatoid joints and plays an important role
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in inflammation and joint destruction.2,3 Etanercept
consists of the soluble extracellular ligand-binding por-
tion of the human 75 kilodalton (P75) TNF receptor
linked to the Fc portion of human IgG1 (TNFR:Fc).1

This protein was produced by recombinant DNA tech-
nology using the Chinese Hamster ovary cell system.

Etanercept is only available in parenteral form, as a
subcutaneous self injectable that is given twice a week.
The drug was developed by Immunex and will be co-
marketed with Wyeth-Ayerst.

Indications
Etancercept is indicated for reduction in signs and

symptoms of moderately to severely active rheumatoid
arthritis in patients who have had an inadequate
response to one or more disease-modifying antirheumat-
ic drugs (DMARDs). The drug can be used in combina-
tion with methotrexate in patients who do not respond
adequately to methotrexate alone.1

Dosage
Etanercept is supplied at 25 mg single-use vials. The

recommended dose for adult patients is 25 mg adminis-
tered subcutaneously twice weekly. NSAIDs, corticos-
teroids, salicylates, and methotrexate may be continued
during treatment with etanercept.

Potential Advantages
Etanercept provides a drug with a new mechanism

of action for patients with rheumatoid arthritis. Place-
bo-controlled studies indicate that about 60% patients
who had failed with at least one but not more than four
DMARDS, when given etanercept, show a 20%
improvement in composite symptoms of arthritis
defined according to the American College of
Rheumatology.1

Potential Disadvantages
Entanercept requires subcutaneous injection twice

weekly. Patients can be instructed to self-administer
the drug; however, the first injection should be per-
formed under the supervision of a qualified health care
professional.1 The most common side effects are local

injection site reactions, including erythema, pain,
swelling, and/or itching. These reactions, described as
mild to moderate,1 generally occur in the first month
and subsequently, decrease in frequency. Each reaction
lasts an average of 3-5 days.1

The development of antinuclear antibodies occurs in
11% of entanercept patients, compared to 5% of patients
on placebo. New positive anti-double stranded DNA
antibodies occurred in 15% vs. 4% for placebo.1 The
long-term clinical implications of these antibodies are
currently not known.

Upper respiratory infections and sinusitis appear to
be higher in patients treated with etanercept compared
to placebo. The drug group had 0.82 events per patient
year compared to 0.68 for the placebo group.1

Comments
Tumor necrosis factor is a cytokine produced by

macrophages. It is a transmembrane protein, which
apparently has a role in normal inflammation and
immune response. TNF is overproduced in rheumatoid
arthritis with levels elevated by up to 50% in rheumo-
toid synovial fluid.2-4 TNF appears to be produced near
the site of joint destruction and mediates the cytokine
cascade causing inflammation tissue destruction.
Etanercept is a soluble form of a TNF receptor and
inhibits the activity of cytokine TNF by “soaking up”
these mediators and reduce binding to receptors on the
cell surface.

The safety and efficacy of etanercept was estab-
lished in two randomized, double-blind, placebo-con-
trolled studies (n = 234). Eligible patients had failed
with at least one but no more than four DMARDs, and
had at least six tender joints, at least six swollen joints,
and either ESR equal to or greater than 28 mm/h, CRP
more than 2.0 mg/dL, or morning stiffness for more
than 45 minutes. In one study, patients were permitted
to be on a stable dose of methotrexate. Primary end
point was achievement of a 20% improvement in com-
posite symptoms of arthritis defined according to the
American College of Rheumatology (ACR 20). This
required a 20% improvement in their tender joint count
and swollen joint count plus 20% or greater improve-
ment in at least three of the following criteria: 1)
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patients pain assessment; 2) patient global assessment;
3) physician global assessment; 4) patients self-
assessed disability; and 5) acute-phase reactant (ESR
or CRP).5 ACR 20 was achieved in 62% (vs 23% for
placebo) of patients at three months and 71% (vs 27%)
at six months.1 A 70% response was seen in 15% of
patients compared to 1% for placebo patients.1

Response, generally seen within 1-2 weeks, leveled off
at three months. Durable responses have been seen for
up to 18 months.1

After discontinuation of therapy, symptoms will
return within a month.1 Etanercept is generally well
tolerated with injection reactions being the most com-
mon adverse effect. The study population had an
average disease duration of 12 years and had failed an
average of three previous DMARDs.7 Neutralizing
antibodies with etanercept did not appear to be prob-
lematic in the clinical trials but nonneutralizing anti-
bodies were detected in at least one in sera of 16% of
RA patients.1

Etanercept is extremely expensive. A six-month
course will cost about $6500. Rheumatology consulta-
tion may be considered before precribing DMARDs or
etanercept.

Clinical Implications
Etanercept represents the second of two new

drugs for rheumatoid arthritis following the recent
approval of leflunomide. It will offer another sec-
ond line agent for patients who have severe disease
and who have had an inadequate response to one or
more disease-modifying drugs, such as methotrex-
ate or leflunomide. It is not clear if etanercept slows
disease progression (e.g., structural changes and
functional changes) and the long-term effects of
inhibition of TNF activity are not known. TNF
plays a role in the host defense mechanism in infec-
tion and tumor formation.2 In addition, TNF is not
the only cytokine implicated in the pathogenesis of
bone destruction. Other cytokines such as inter-
leukin 1 also appear to have an important role.8 A
phase III trial to assess whether etanercept signifi-
cantly changes the course of disease will be
unblinded in the first half of 1999.6 Immunex has
also filed an application for etanercept to treat chil-
dren and teenagers with moderately to severly
active polyarticular course juvenile rheumatoid
arthritis (JRA).   ❖
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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: Robin Mason—Reader Ques-
tions, Internal Medicine Alert, c/o American Health
Consultants, P.O. Box 740059, Atlanta, GA 30374. Or,
you can reach the editors and customer service person-
nel for Internal Medicine Alert via the Internet by
sending e-mail to robin.mason@medec.com. You can
also visit our home page at http://www.ahcpub.com.
We look forward to hearing from you. ❖i

CME Questions
1. The Systolic Hypertension Trial Investigators in Europe using

nitrendipine demonstrated:
a. a 50% reduction in risk of stroke.
b. a 42% increase in risk of stroke.
c. a 42% reduction in risk of stroke.
d. a 55% increase in risk of stroke.

2. Which of the following statements is true?
a. Intensive treatment with sulphonylureas decreases 

microvascular disease, but not macrovascular disease.
b. Intensive treatment with metformin tends to decrease 

microvascular and macrovascular complications.
c. Sulphonylureas drugs contribute to coronary vascular 

vasoconstriction. 
4. Intensive insulin therapy increases microvascular complica-

tions.

3. Which of the following statements is not true?
a. Entamoeba gingivalis was the only protozoa found in the oral

cavities of HIV-infected patients.
b. Periodontal disease was present in 29% of HIV-positive

patients.
c. Two of the HIV-negative patients and one of the HIV-positive

patients had E. gingivalis present in plaque specimens.
d. Metronidazol is a safe and effective therapy for HIV-infected

patients with severe gingival disease.

4. Etanercept is supplied as:
a. 10 mg single-use vials.
b. 25 mg single-use vials.
c. 50 mg single-use vials.
d. 5 mg single-use vials.
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Gabapentin for the
Treatment of PHN

Among pain syndromes, posther-
petic neuralgia (PHN) and diabetic

neuropathy (DMN) are often among the
most challenging for clinicians and
patients alike. Two recent reports eval-
uate the role of gabapentin in these clin-
ical circumstances. In the trial of
gabapentin for painful DMN (n = 165),
subjects underwent four weeks titration
of active drug from 900 mg to 3600
mg/d, administered tid in 300 mg cap-
sules, followed by four weeks of full-
dose treatment. Study subjects, 75% of
whom had Type II Diabetes, had been
symptomatic for a minimum of one
year. Lower extremity pain was the
most common DMN manifestation.

In the PHN trial, zoster patients (n =
229) suffering at least three months
pain received a similar titration phase
followed by four weeks active treat-
ment at 3600 mg/d. Both trials were
randomized, double-blind, and placebo
controlled.

Gabapentin treatment was found to
be effective in both studies, with mod-
est incidence of side effects, primarily
dizziness and somnolence, though
rarely did an adverse side effect lead to
withdrawal from the study. In addition
to pain alleviation, sleep interference
was substantially improved. The effi-
cacy of pain relief was of equal magni-
tude to that demonstrated for tricyclic
therapy, with more rapid onset.

The authors suggest that
gabapentin may be considered both as
a first-line single entity for manage-
ment of PHN or DMN, and as additive
therapy with other traditional modali-
ties such as tricyclics, since the phar-
macodynamic profile of gabapentin is
free of drug interactions.   ❖

Rowbotham M, et al. JAMA 1998;280:
1827-1842; Backonja M, et al. JAMA
1998;280:1831-1836.

Benefit of Carotid
Endarterectomy in
Patients with 
Symptomatic 
Moderate or Severe
Stenosis

Carotid endarterectomy
(CEA) has been proven effec-

tive for prevention of stroke in
symptomatic persons with severe
(more than 70%) stenosis. To date,
duration of benefit has been
demonstrated to be at least two
years. Whether less severe stenosis
in symptomatic persons merits sur-
gical intervention is a persistent
question, as well as the anticipated
duration of benefit in those with
greater degrees of stenosis.

The current study examined symp-
tomatic persons (n = 2226) with 50-
69% carotid stenosis who were strati-
fied to receive either CEA or standard
medical therapy. Subjects were fol-
lowed for five years. An additional
arm of the study evaluated the eight-
year outcome of CEA in persons with
severe stenosis.

CEA in moderate stenosis was
associated with a 23% relative
reduction in risk of any stroke or
death. In patients with severe steno-
sis, eight years after CEA benefit for
stroke reduction was still greater
than 20% when compared to medical
therapy.

Barnett and colleagues acknowl-
edge that outcomes in the hands of
clinicians at other sites may be modi-
fied by surgical skill and experience
but conclude that benefits for both
moderate and severe stenosis are sub-
stantial and enduring when compared
with medical therapy.   ❖

Barnett HJ, Taylor DW, et al. 
N Engl J Med 1998;339:1415-1425.

Acid-Related Upper 
Gastrointestinal 
Disorders in Women
Using Alendronate
for Osteoporosis

Detection, prevention, and
treatment of osteoporosis (OSPS)

have increased substantially with the
advent of a variety of successful pharma-
cologic interventions. Among agents for
prevention and treatment, alendronate is
second only to hormone replacement
therapy as a pharmacotherapeutic choice
by clinicians. It is not uncommon that
after extensive clinical use, a somewhat
different side-effect profile of a new drug
emerges than was delineated in pre-mar-
keting studies. The current study evaluat-
ed the frequency of acid-related upper GI
disorders (ARD) seen in alendronate
users compared to non-users.

The study population included all
recipients of alendronate who were dis-
charged from a Kaiser Foundation
Health Plan hospital with diagnosis of
peptic ulcer, gastric ulcer, gastro-
esophageal reflux disease, gastritis,
esophagitis, dyspepsia nausea, vomit-
ing, or abdominal pain during a 12
month period (n = 812), compared with
nonusers of alendronate.

Users of alendronate were more
than 1.5 times more likely to have an
acid-related upper GI disorder than
non-users; risk increased with age and
concomitant use of NSAIDS.

Ettinger and associates conclude that
alendronate is associated with an
increased risk for acid-related upper GI
disorders, suggesting a greater clinical
vigilance for such consequences; they
also suggest that inclusion of the cost of
such drug-related adversities might well
be included in computation of disease
management.   ❖

Ettinger B, et al. J Am J Man Care
1998;4:377-1382.

Clinical Briefs
By Louis Kuritzky, MD
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In Future Issues: Colon Polyps, Flexible Sigmoidoscopy, 
and Colon Cancer Screening

Clinical Scenario: The ECG shown in the Figure
was obtained from a previously healthy 42-year-old man
who presented to the emergency department in PSVT at
a rate of just under 150 beats/minute (follow-up tracing
to last month’s ECG Review). The patient had been
experiencing atypical chest discomfort that completely
resolved after treatment of his arrhythmia. The ECG
shown was recorded 10 minutes after conversion to nor-
mal sinus rhythm. Should this patient be admitted to the
hospital to rule out acute infarction?

Interpretation: As noted above, the patient has now
converted to normal sinus rhythm, as evidenced by regu-
lar upright P waves in lead II. The most remarkable find-
ing on this tracing is the presence of fairly deep, sym-
metric T wave inversion in the inferior and lateral pre-

cordial leads. The point to emphasize is that other than
ischemia, this T wave inversion most probably repre-
sents the “post-tachycardia” syndrome, in which tran-
sient T wave inversion (lasting hours or more) may be
seen without necessarily reflecting coronary ischemia.
Whether to admit this patient should depend on the clin-
ical situation (i.e., not necessarily needed if symptoms
have completely resolved and the patient is an otherwise
healthy young adult without any evidence of underlying
heart disease). Bonus—this post-tachycardia tracing
confirms that the terminal negative notching of the QRS
complex in the inferior leads and the terminal r’ in lead
V1 of last month’s ECG Review tracing was in fact the
result of retrograde atrial activity during the reentry
tachycardia.   ❖

ECG Review

By Ken Grauer, MD

T Wave Inversion after PSVT Conversion


