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When in Doubt,  
Pressurize the Snout

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

By Barbara A. Phillips, MD, MSPH

Professor of Medicine, University of Kentucky; Director, Sleep Disorders 
Center, Samaritan Hospital, Lexington

Dr. Phillips serves on the speakers bureaus for Cephalon, Resmed, and Respironics.

Synopsis: CPAP treatment lowered blood pressure and improved 
metabolic abnormalities in patients with obstructive sleep apnea. 

Source: Sharma SK, et al. CPAP for the metabolic syndrome in patients 
with obstructive sleep apnea. N Engl J Med 2011;365:2277-2286.

This report comes from the all india institute of medical sciences 
Hospital in New Delhi, India. (Did you know that being Indian is 

an independent risk factor for sleep apnea?)1 The authors recruited 86 
people who met the following inclusion criteria: no previous or current 
continuous positive airway pressure (CPAP) therapy, moderate or se-
vere obstructive sleep apnea, and excessive daytime sleepiness. Exclu-
sion criteria were previous or current treatment for hypertension, dia-
betes mellitus, or dyslipidemia, or any evidence of end-organ damage 
due to these conditions. Patients were randomly assigned to undergo 
either CPAP or sham CPAP for 3 months, followed by a washout period 
of 1 month and then crossover to the other intervention for 3 months. 
(Sham CPAP was basically a CPAP mask with tiny escape holes in it.) 
The metabolic syndrome was defined according to the National Cho-
lesterol Education Program’s Adult Treatment Panel III criteria2 with 
the cutoff value for defining abdominal obesity of 90 cm for men and 
80 cm for women, as recommended by the World Health Organiza-
tion guidelines for South Asians.3 Individual criteria were each given 
a score, which were summed; ≥ 3 was considered to indicate the pres-
ence of the metabolic syndrome. Participants underwent an assessment 
at enrollment that was repeated at the beginning and end of each of the 
two 3-month intervention periods.
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All participants underwent overnight polysomnogra-
phy. Obstructive sleep apnea was defined as an apnea-
hypopnea index (AHI) score of 5 or more events per hour, 
with the severity described as mild for an AHI score of 5 
to < 15, moderate for an AHI score of 15 to 30, and se-
vere for an AHI score > 30. Excessive daytime sleepiness 
was ascertained with the Epworth Sleepiness Scale, with 
a score > 10 considered to indicate sleepiness. Other mea-
sures included anthropomorphic measures, blood pres-
sure, fasting blood glucose, fasting plasma insulin level, 
glycated hemoglobin level, triglycerides, high-density 
lipoprotein (HDL) cholesterol, total cholesterol levels, 
low-density lipoprotein (LDL) cholesterol level, and in-
sulin resistance. In addition, the investigators measured 
abdominal fat content with a cross-sectional computed to-
mographic scan, and assessed carotid intima-media thick-
ness with two-dimensional ultrasonography. 

Seventy-five of the 86 patients had the metabolic syn-
drome at the time of recruitment. The cohort was about 
90% male, with a mean age of 45. Their mean BMI was 
about 33 kg/m2. About 20% of them had hypertension and 
22% had diabetes. CPAP treatment (compared to sham 
CPAP) was associated with statistically significant mean 
decreases in systolic blood pressure (3.9 mmHg), diastolic 
blood pressure (2.5 mmHg), total cholesterol (13.3 mg/
dL), non-HDL cholesterol (13.3 mg/dL), LDL cholester-
ol (9.6 mg/dL), triglycerides (18.7 mg/dL), glycated he-
moglobin (0.2%), and metabolic syndrome score (0.33). 
There was a statistically significant increase in HDL to 
total cholesterol ratio for the active CPAP group. The fre-

quency of the metabolic syndrome was reduced after ac-
tive CPAP therapy compared with sham CPAP; reversal 
occurred in 11 of 86 patients using CPAP compared with 
1 of 86 using sham CPAP. Of the 14 patients whose meta-
bolic syndrome resolved after CPAP therapy, the specific 
criterion that resolved was blood pressure in five patients; 
fasting blood glucose in two; triglycerides in two; HDL 
cholesterol in three; triglycerides and HDL cholesterol in 
one; and triglycerides, HDL cholesterol, and fasting blood 
glucose in one. None of the patients showed improvement 
in abdominal circumference. Weight fell about a third of a 
kg with CPAP, compared with a gain of about a third of a 
kg with sham CPAP. 

Two patients were CPAP-intolerant, and one could not 
use sham CPAP. Overall adherence was better with CPAP 
than with sham CPAP, and was better if CPAP was giv-
en first (4.8 hrs/night) than if it were given after placebo 
CPAP (4.1 hrs/night). Of the 86 patients, 51 used CPAP 
for an average of at least 5 hours a night. This group had 
larger reductions in blood pressure as well as greater im-
provements in metabolic measures than the group that 
used CPAP less. Adverse events included skin irritation 
(in 51%), nasal bridge discomfort (44%), nasal conges-
tion (28%), headache (26%), and mask leaks (in 30%). 
Patients undergoing sham CPAP did not have improve-
ment in sleepiness. Accelerated hypertension developed 
in one patient who got CPAP therapy first.

n COMMENTARY
This well-done, randomized, placebo-controlled trial 

has demonstrated that CPAP improves blood pressure as 
well as the metabolic components of the metabolic syn-
drome. The improvement in blood pressure with CPAP 
comes as no surprise, as this has been documented before 
(although with the notable caveat that adherence makes 
a difference).4,5 The data about CPAP and the metabolic 
syndrome are more sparse and less consistent,6,7 though 
several studies had indicated that CPAP use is associated 
with reduction in insulin resistance. 

The authors point out that the improvement in blood 
pressure and metabolic parameters that resulted from 
CPAP in these patients are likely to lead to a reduction in 
cardiovascular risk. But there’s a catch: you have to use it. 
Those individuals using CPAP at least 5 hours per night 
derived the most benefit from the treatment in this and in 
other reports. CPAP adherence is notoriously poor, but I’d 
wager that it’s at least as good as long-term adherence to 
statins. Furthermore, CPAP improves not only blood pres-
sure and metabolic factors, but also alertness, crash risk, 
and cognitive function.8,9 Every time you urge a patient 
who is noncompliant with statins to use these pills, which 
cause no immediately perceptible improvement in symp-
toms, consider that there is a significant chance that this 
patient would also benefit from CPAP.   n
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A Delicious Stretch
A B S T R A C T  &  C O M M E N T A R Y

By Allan J. Wilke, MD

Professor, Department of Introduction to Clinical Medicine, 
Ross University School of Medicine, Commonwealth of 
Dominica

Dr. Wilke reports no financial relationships relevant to this field of study.

Synopsis: Yoga and stretching are effective in treating 
chronic low back pain.

Sources: Sherman KJ, et al. A randomized trial comparing 
yoga, stretching, and a self-care book for chronic low back 
pain. Arch Intern Med 2011;171:2019-2026; Tilbrook HE, et 
al. Yoga for chronic low back pain: A randomized trial. Ann 
Intern Med 2011;155:569-578.

Two recent studies looked at the effect of yoga on 
low back pain (LBP). In the first one, Sherman and 

colleagues (including Dr. Richard Deyo, the guru of low 
back pain) from Group Health in Seattle, WA, random-
ized 229 patients (from 757 who were assessed for eli-
gibility) to a yoga class, a stretching class, or a self-care 
book (The Back Pain Helpbook) in a ratio of 2:2:1. Al-
most all of the patients (203) were recruited from Group 
Health practices. They excluded patients who had un-
usual back pain, such as from vertebral fracture, preg-
nancy, and metastatic cancer, and “complex” back pain, 
such as pain complicated by radiculopathy, medico-legal 
issues, and previous back surgery. They also excluded 
patients who had minimally bothersome pain (i.e., scor-
ing ≤ 2 on a 10-point Likert scale), patients who had 
pain for < 3 months, and patients who would have had 
difficulty participating in the classes or home program 
(for example, major depression, dementia, and severe 
disc disease). The patients in the three groups were well 
matched. Average age was 48, 64% were women, 87% 
were white, and 59% were using medication at baseline. 
Forty-four percent had prior yoga experience. Despite 
randomization, the participants in the yoga classes had 
higher baseline Roland-Morris Disability Questionnaire 
(RMDQ),1,2 scores (9.8 vs 8.6 vs 9.0 — out of 24 — for 
yoga, stretching, and self-care, respectively). The aver-
age duration of LBP was 10.8 years.

The yoga and stretching classes met weekly for 75 
minutes for 12 weeks. Experienced yoga instructors and 
physical therapists conducted the classes. In the yoga 
classes, patients practiced breathing exercises, up to 11 
poses (or postures), and guided deep relaxation. In the 
stretching classes, patients had aerobic and strengthening 
exercises and 12 different major muscle group stretches, 
each held for 30 seconds.

The primary outcomes were scores on the RMDQ and 
the “bothersomeness” Likert scale at 12 weeks. Second-
ary outcomes were the same scores at 6 and 26 weeks, 
activity restriction, patient global ratings of improvement, 
and patient satisfaction.

At study’s end (12 weeks), all groups had lower 
RMDQ scores (4.6 vs 4.4 vs 6.6 for yoga, stretching, and 
self-care, respectively). The yoga and stretching scores 
were significantly lower than the self-care score. This 
was true for the scores at 6 and 26 weeks, too. There was 
no statistically significant difference between the yoga 
and stretching groups at 12 weeks. Patients in the yoga 
group were less bothered by symptoms than the patients 
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in the self-care group. Patients in the yoga and stretching 
groups were more satisfied with their care and rated their 
LBP as better, much better, or completely gone when 
compared to the self-care group. There were no differ-
ences in activity restriction. Except for one yoga patient 
developing a herniated disc, adverse events were mild to 
moderate across the board.

In the second study, Tilbrook and colleagues from the 
United Kingdom randomized 331 general practice pa-
tients (from 1093 recruited) to a 12-week yoga program 
or usual care. These patients were invited if they had 
visited their general practitioner for back pain within the 
past 18 months. They were slightly younger (46 years) 
and more were female (70%) than the group from Se-
attle. Their medication use was similar. The average du-
ration of LBP was 10.2 years. These investigators also 
used the RMDQ. They excluded patients with scores ≤ 
3. They also excluded patients who had done yoga in 
the last 6 months, who were physically unable to per-
form yoga, were pregnant, or had surgery on their backs. 
All subjects received a self-care book (The Back Book). 
The control group was offered one yoga session after 
the study’s end. Experienced instructors also conducted 
these yoga classes. Seventy-five minute classes were 
held weekly for 12 weeks. Subjects were encouraged to 
practice yoga at home. The primary outcome was the 
RMDQ score at 3 months. Secondary outcomes includ-
ed the scores at 6 and 12 months, measures of restricted 
activity, and back pain scores using the Aberdeen Back 
Pain Scale (ABPS).

At baseline, these subjects had lower average RMDQ 
scores (7.8), better than the Seattle subjects. At 3 months, 
the average score had dropped 2.2 for the yoga group 
and was essentially unchanged for the usual care group. 
Although both groups saw a drop in their scores at 6 
and 12 months, the yoga group consistently had a lower 
average score. Unexpectedly, the two groups had similar 
(although lower) ABPS and general health scores at each 
assessment. The yoga group had better pain self-efficacy 
scores at 3 and 6 months, but not at 12 months. Adverse 
events were few in number for both groups.

n COMMENTARY
Yoga, originating in ancient India, has physical, men-

tal, and spiritual dimensions; it was not developed to 
help LBP, but, rather, to help its practitioners attain a 
state of perfect spiritual insight and tranquility. It was 
introduced to the West in the 1890s. A 2008 study found 
that 6.9% of U.S. adults, or 15.8 million people, prac-
tice yoga.3 Despite its antiquity, it has been associated 
with the “New Age” movement. I suspect that its overt 
spirituality is off-putting to some people, along with the 
perception (borne out in the survey) that it is primarily a 

preoccupation of well-to-do, college-educated females. 
That is unfortunate, as many health benefits have been 
ascribed to its practice.4 

These two studies, published online within a week 
of each other, provide strong evidence that yoga and 
stretching are effective in treating chronic LBP, espe-
cially considering the lengthy duration of LBP. Both 
were large, both used multiple instructors, and both had 
control groups. Follow-up was relatively long (26 weeks 
and 12 months). The U.K. group points out that the Unit-
ed Kingdom Back Pain Exercise and Manipulation trial 
showed that a change of 1.57 in the RMDQ score is cost-
effective;5 both studies had greater differences than that 
for yoga and, in the Seattle study, for stretching.

Many questions came to mind as I read these articles. 
Both studies excluded more patients than they random-
ized. Are the subjects who remained fundamentally 
different than those who were excluded? Are patients 
enrolled in a health maintenance organization (such as 
Group Health) “different”? Almost half had prior expe-
rience with yoga. The U.K. trial did not document that 
variable. The participants were not ethnically/racially 
diverse and did not include young and elderly patients, 
although it could be argued that young people usually do 
not suffer from LBP. Can the results of the studies be ap-
plied broadly? How long lasting are the effects of yoga 
and stretching? Do patients need to maintain the prac-
tice, or will the symptoms eventually return if they stop? 
How did the interventions affect medication use? How 
should we interpret the findings from the U.K. study that 
the RMDQ scores differed between the yoga and usual 
care groups, but the pain scores did not?

Last summer the same Seattle group published a study 
of massage for LBP that found benefit;6 a Cochrane Re-
view confirms this.7 Previously, they reported on the use 
of acupuncture.8 This is all good. Some patients are go-
ing to gravitate to yoga, others to stretching, and oth-
ers to other alternative therapies. A study of placebo, 
echinacea, and belief,9 also published last summer, and 
reviewed by Dr. Scherger in these pages,10 demonstrated 
“that beliefs and feelings about treatments may be im-
portant,” and “perhaps should be taken into consider-
ation when making medical decisions.” I agree. LBP is 
second only to upper respiratory complaints as a symp-
tom that prompts a visit to a primary care physician.11 
Having several evidence-based arrows in our quivers 
will allow us to customize therapy to what our patients 
will attempt, what they can afford, and what they believe 
will work for them. It would benefit our patients for us 
to seek out yoga instructors and physical therapists in 
our communities to assure that they understand what our 
patients need.

I took up yoga a couple years ago, hoping to maintain 
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some flexibility and strength as I age. From personal ex-
perience, I can tell you that yoga classes can be very dif-
ferent, depending on the instructor. My first instructor, 
an otherwise very pleasant woman, was from the drill 
sergeant school of yoga. She would walk among us and 
“adjust” our poses if we failed to meet the standard. The 
current one is a “child of the ‘60s” who tells us not to 
pay attention to each other because it is acceptable for 
students in her classes to have different abilities. “Yoga 
shouldn’t hurt. With each breath maybe you can settle an 
extra millimeter into the pose. Just go to that delicious 
stretch.” Works for me.   n
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Pharmacology Update

Oxymorphone HCl  
Extended-Release Tablets 
(Opana® ER) CII
By William T. Elliott, MD, FACP, and  
James Chan, PharmD, PhD

Dr. Elliott is Chair, Formulary Committee, Northern  
California Kaiser Permanente; and Assistant Professor  
of Medicine, University of California, San Francisco.  
Dr. Chan is Pharmacy Quality and Outcomes Manager, 
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The fda has approved a new formulation of oxymor-
phone extended-release tablets that is designed to be 

crush-resistant in order to reduce the potential for diver-
sion and abuse. It is marketed by Endo under the same 
name, dosage strength, color, packaging along with simi-
lar tablet size as the previous formulation of oxymor-
phone. Both the previous and new form are marketed as 
Opana ER.

Indications
Oxymorphone extended-release tablets are indicated 

for the relief of moderate-to-severe pain in patients who 
require around-the-clock pain management for an ex-
tended period of time.1

Dosage 
The initial recommended dose is 5 mg every 12 hours 

taken on an empty stomach at least 1 hour prior to or 2 
hours after eating.1 

Oxymorphone ER tablets are available as 5 mg, 7.5 
mg, 10 mg, 15 mg, 20 mg, 30 mg, and 40 mg.

Potential Advantages
Oxymorphone is embedded in a hard polymer matrix 

that is designed to be crush-resistant, potentially reduc-
ing the risk for misuse or abuse.

Potential Disadvantages
There are no disadvantages with the new formulation 

compared to the old one.

Comments
The new formulation of oxymorphone (Oxy-CR) is 

designed to be crush-resistant while still able to release 
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CME Objectives
Upon completion of this educational activity,  
participants should be able to:
•	 describe new findings in the differential  

diagnosis and treatment of various diseases;
•	 describe the advantages, disadvantages and  

controversies surrounding the latest advances  
in the diagnosis and treatment of disease;

•	 identify cost-effective treatment regimens;
•	 explain the advantages and disadvantages   

of new disease screening procedures.

CME Questions
1. Compared with sham CPAP, therapeutic CPAP use is associ-

ated with lower:
a. blood pressure.
b. waist circumference.
c. HDL to total cholesterol ratio.
d. adherence.

2. Your middle-aged female patient with chronic low back pain 
asks you whether yoga or stretching might help her problem. 
What can you advise her?
a. Yoga is more effective than stretching.
b. Stretching is more effective than yoga.
c. Yoga and stretching will likely improve her back function.
d. Stretching and yoga are dangerous for someone with low 

back pain.
e. The effects of yoga and stretching disappear soon after  

stopping the practice.

CME Instructions
To earn credit for this activity, follow these instructions:

1. Read and study the activity, using the provided refer-
ences for further research.

2. Log on to www.cmecity.com to take a post-test; tests 
can be taken after each issue or collectively at the end 
of the semester. First-time users will have to register 
on the site using the 8-digit subscriber number printed 
on their mailing label, invoice or renewal notice. 

3. Pass the online tests with a score of 100%; you will 
be allowed to answer the questions as many times as 
needed to achieve a score of 100%. 

4. After successfully completing the last test of the se-
mester, your browser will be automatically directed 
to the activity evaluation form, which you will sub-
mit online. 

5. Once the completed evaluation is received, a credit 
letter will be e-mailed to you instantly. You will no 
longer have to wait to receive your credit letter!   n

the drug appropriately for therapeutic response. Oxy-
CR has been shown to be bioequivalent to the oxymor-
phone extended-release tablets (Opana ER) in three 
open-label, randomized, single-dose, replicate, cross-
over studies.2 In study 1, patients were randomized to 
5 mg of Oxy-CR or Opana ER in a crossover, four pe-
riod, replicate design (each subject received each dose 
twice) under fasting conditions. Study 2 studied the 40-
mg dose under fasting conditions and study 3 the 40-
mg dose after a high-fat meal. To reduce the potential 
for opioid-related adverse events, subjects taking the 
40-mg dose received three single doses of naltrexone 
50 mg in each study period (4 × 3 = 12 tablets). Bio-
equivalence was based on the FDA criteria of 90% con-
fidence interval of the ratio of least square geometric 
mean area under the curve (extent of absorption) and 
maximum plasma concentration (rate of absorption) 
between 0.80 and 1.25. Adverse events were monitored 
from 1 day before treatment to 15 days after the last 
dose. Oxy-CR is bioequivalent to Opana ER for both 
the 5 mg and 40 mg dose under both fasting and fed 
conditions. The frequencies of adverse events were 
similar between formulations.  

Clinical Implications
Prescription painkiller use is at a record high for 

Americans and prescription opioid abuse is responsible 
for more deaths than crack cocaine in the 1980s.3 Mis-
use and abuse of extended-release opioids is particular-
ly dangerous because of the high and potentially fatal 
dose in these formulations. One of the most common 
methods used by abusers is to chew or crush extended-
release formulations.4 OxyContin was reformulated in 
2010 to prevent the grinding of the tablets for insuffla-
tion for injection. Oxycodone appears to be a favorite 
among opioid abusers.5 The newly approved crush-re-
sistant Opana ER would potentially reduce this method 
of abuse for oxymorphone.   n

References
1. Opana® ER Prescribing Information. Newark, DE: Endo 

Pharmaceuticals; December 2011. 

2. Benedek IH, et al. Bioequivalence of oxymorphone 
extended release and crush-resistant oxymorphone 
extended release. Drug Des Devel Ther 2011;5:455-63.

3. http://abcnews.go.com/US/prescription-painkillers-
record-number-american. 

4. Passik SD, et al. Psychiatric and pain characteristics 
of prescription drug abusers entering drug rehabilita-
tion. J Pain Palliat Care Pharmacother 2006;20:5-13.

5. Rosenblum A, et al. Prescription opioid abuse among 
enrollees into methadone maintenance treatment. 
Drug Alcohol Depend 2007;90:64-71.



Internal Medicine Alert                 7

Clinical Briefs
By Louis Kuritzky, MD, Clinical Assistant Professor, University of Florida, Gainesville

Dr. Kuritzky is an advisor for Endo, Kowa, Pricara, and Takeda.

Adverse Effects on  
Semen from SSRI 
Treatment of  
Premature  
Ejaculation

Source: Koyuncu H, et al. Int J Impot 
Res 2011;23:257-261.

Several treatments have been shown 
to be highly effective in management 

of premature ejaculation (pEJ), includ-
ing behavioral therapy, systemic modu-
lation of serotonin, and topical agents. 
The most popular current treatment 
is sustained use of selective serotonin 
reuptake inhibitors (SSRIs), which typi-
cally increase intravaginal latency (the 
time from intromission to ejaculation) 
from pretreatment times of < 1 minute 
to over 5 minutes. There has been little 
study of the impact of SSRI treatment on 
parameters such as semen, perhaps be-
cause most of the pEJ trials have been 
short-term. Studies in which SSRIs are 
added to semen preparations in vitro 
have shown adverse changes in sperm 
motility and viability, prompting consid-
eration of potential adverse effects from 
systemically administered SSRIs. 

Escitalopram is an SSRI sometimes 
used to treat pEJ. To elucidate the effects 
of escitalopram on semen, subjects with 
lifelong pEJ (n = 25) and normal base-
line semen analysis were enrolled. Ad-
ditionally, at baseline all subjects had 
normal scrotal ultrasound, CBC, glucose, 
hormone levels, lipid levels, and genito-
rectal examinations.

At 1 month, no alterations in semen 
were detected. However, at 3 months 
there were multiple statistically signifi-
cant changes: sperm count decreased 
(68 million/mL to 26 million/mL), num-
ber of motile spermatozoa decreased by 
more than 50%, and the number of mor-
phologically normal sperm decreased by 
over 50%. In the absence of a control 
group, these findings cannot be consid-

ered definitive. Additionally, it is pos-
sible that sperm function might return to 
pretreatment levels upon drug discontin-
uation. However, the prominent effects 
on semen within a short interval merit 
our awareness.   n

Establishing the CV 
Safety Profile  
of ADHD Meds  
in Children  
and Young Adults

Source: Cooper WO, et al. N Engl J 
Med 2011;365:1896-1904.

Case reports of adverse cardiovas-
cular (CV) events in children and 

young adults taking attention deficit-
hyperactivity disorder (ADHD) medica-
tions have included myocardial infarc-
tion (MI), stroke, and sudden death. 
These individual cases, however, neither 
prove causation nor provide insight into 
event frequency, since the denominator is 
unknown. Because of the seriousness of 
these events, a clearer understanding of 
their epidemiology is important.

Cooper et al performed a retrospec-
tive cohort study based on data from four 
large health plans, which included data 
from more than 1 million persons 2-24 
years of age. Among this population, 
there were data on 373,667 person-years 
of ADHD drug treatment in these chil-
dren and young adults. 

In this entire population, there were 
81 serious CV events (rate = 3.1/100,000 
person-years). However, persons cur-
rently using ADHD drugs did not dem-
onstrate an increased risk for CV events 
compared to non-users; in fact, the hazard 
ratio (HR) demonstrated a trend (not sta-
tistically significant) toward fewer serious 
CV events in persons taking ADHD med-
ications (HR = 0.75). Whether CV events 
were looked at in composite (MI + stroke 
+ sudden death) or individually, the same 

generally favorable trend was seen (HR 
= 0.70, P = NS). Similarly, former users 
of ADHD medications were at no greater 
risk for CV events than never-users. This 
study was not funded by industry, but by 
the federal agencies AHRQ and FDA.   n

If You’re Already on 
a Statin, Does Adding 
Niacin Help?

Source: AIM-HIGH Investigators. N 
Engl J Med 2011;365:2255-2267.

Results from intervention trials 
with statins for secondary preven-

tion of cardiovascular (CV) events are 
consistently impressive. Nonetheless, 
significant residual risk remains; that 
is, even though statin treatment reduces 
risk of events by as much as 20-30% 
over 5 years, persons with existing CV 
disease are still at substantially greater 
risk of having another CV event than 
age-matched controls without CV dis-
ease. Observational studies suggest 
that increasing high-density lipoprotein 
(HDL) might provide an even greater in-
cremental CV risk reduction than LDL 
modulation, although evidence from in-
terventional trials is conflicting.   

The AIM-HIGH trial enrolled patients 
with existing CV disease (n = 3414) who 
were already receiving simvastatin (plus 
ezetimibe if LDL goals were not attained 
with simvastatin alone). Study subjects 
were randomized to extended-release 
niacin or placebo.

Although intended to conclude after 
4.6 years, the study was stopped early (at 
3 years) subsequent to the recommenda-
tion by the data and safety monitoring 
board that the trial be discontinued due 
to both a lack of positive efficacy as well 
as an unanticipated elevation of ischemic 
stroke in niacin recipients. Adding niacin 
to statins in persons with stable athero-
sclerotic vascular disease does not re-
duce CV events.   n
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ECG Review

By Ken Grauer, MD, Professor Emeritus in Family Medicine, College of Medicine, 
University of Florida 

Dr. Grauer is the sole proprietor of KG-EKG Press, and publisher of an ECG pocket brain book.

Why So Much ST Depression?

Scenario: Interpret the ECG shown above, obtained from an 
older woman on multiple drugs who presented to the emergency 
department with chest pain and an exacerbation of her chronic 
heart failure. What is the rhythm? Why so much ST depression? 
Clinically, what would you do? 

Interpretation: The rhythm is rapid and regular at a rate of 
~180/minute. The QRS complex is narrow in all 12 leads. This 
defines the rhythm as a SupraVentricular Tachycardia (SVT). No 
definite P waves are seen. It is impossible to know if the small 
upright deflection midway between QRS complexes in lead II 
represents a P wave, T wave, or both. This leaves us with the dif-
ferential diagnosis of a regular SVT without definite sign of atrial 
activity (See below).

Otherwise, the rate is too fast for assessment of the QT in-
terval to be meaningful; voltage criteria for LVH are easily sat-
isfied (very deep S in V1 plus tall R in V5 easily exceeding 35 
mm); and there is diffuse ST depression that exceeds 2-3 mm 
in many leads.

By far, the three most common entities to consider in the dif-
ferential diagnosis of a regular SVT when atrial activity is un-
certain are: 1) sinus tachycardia; 2) atrial flutter; and 3) paroxys-
mal supraventricular tachycardia (PSVT). That said, the rate of 
this rhythm (about 180/minute) makes it highly likely that PSVT 
is the diagnosis.  

•	Sinus	tachycardia	rarely	exceeds	160-170/minute	in	a	non-
exercising adult.  

•	Untreated	atrial	flutter	almost	always	presents	with	a	ven-
tricular rate that is close to 150/minute (usual range = 140-160/

minute). This reflects the fact that the atrial rate of flutter in 
adults not on antiarrhythmic medication is almost invariably 
close to 300/minute — and the most common conduction ra-
tio (atria-to-ventricles) is 2:1. A ventricular response of ~180/
minute as seen here would imply a flutter rate of 180 × 2 = 360/
minute, which is well above that expected for atrial flutter. 

Next to the rapid rate, the most remarkable finding in this 
case is the deep and diffuse ST segment depression. Although 
there are many possible causes of ST depression, we find it help-
ful to routinely consider the following six entities: 1) ischemia; 
2) “strain” from LVH (left ventricular hypertrophy); 3) digi-
talis effect; 4) hypokalemia/ hypomagnesemia; 5) rate-related 
changes (tachycardia); and 6) any combination of these 5 enti-
ties. Given that the patient in this case is an older woman on 
multiple medications with chest pain and a history of heart fail-
ure, it is likely that at least several of these 6 entities (if not all 
of them) are contributing to the deep and diffuse ST depression 
on her initial 12 lead ECG. Clinically, the first priority in man-
agement is to address the tachycardia. Sudden onset of PSVT at 
180/minute in an older patient with heart failure may certainly 
exacerbate her underlying condition. Chest pain (and ST depres-
sion) may result from the associated reduced coronary perfusion 
or the tachycardia itself. Both may resolve with conversion to 
sinus rhythm. Follow-up ECGs and serum troponin values after 
conversion to sinus rhythm will probably elucidate whether the 
deep and diffuse ST depression seen here was the result of a 
transient phenomenon (associated with her PSVT) or a primary 
cardiac event.   n

Figure — 12-lead ECG from a patient with chest pain and heart failure. 
Why so much ST depression?
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