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ABSTRACT & COMMENTARY

Non-opioid vs. Opioid Medications  
for Chronic Back, Knee, or Hip Pain
By David Fiore, MD
Professor of Family Medicine, University of Nevada, Reno

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

SYNOPSIS: In this small study, non-opioid therapy (primarily acetaminophen and nonsteroidal anti-inflammatory drugs) was as effective 
as opioid therapy for chronic musculoskeletal pain with fewer medication-related side effects.

SOURCE: Krebs EE, Gravely A, Nugent S, et al. Effect of opioid vs. nonopioid medications on pain-related function in patients with 
chronic back pain or hip or knee osteoarthritis pain: The SPACE randomized clinical trial. JAMA 2018;319:872-882.

Chronic pain is a fact of life for many adults. In 
the early 2000s, in response to concerns that 
chronic noncancer pain was underestimated 

and undertreated, many organizations, including the 
CDC and The Joint Commission, released guidelines 
and recommendations suggesting that physicians assess 
and aggressively treat chronic pain.1 Unfortunately, this 
well-meaning focus on chronic pain, along with aggres-
sive pharmaceutical marketing, has led to an explosion 
in the number of people on chronic opioid therapy and 
an associated epidemic of opioid abuse and overdoses. 
As summarized in the 2016 CDC guideline for pre-
scribing opioids for chronic pain, approximately 11% 
of American adults experience chronic pain, with 3-4% 
of adults prescribed long-term opioid therapy.2 In its 

2016 guideline on chronic pain, the American Pain 
Society stated that from 1980 to 2000, the proportion 
of office visits at which providers prescribed an opioid 
more than quadrupled, from 2% to 9% of all visits.3

Krebs et al examined the effectiveness of opioid 
and non-opioid therapy for chronic moderate-to-
severe musculoskeletal (back, hip, or knee) pain. 
They evaluated pain relief in 240 VA patients (13% 
female, mean age 58.3 years) randomized to step-wise 
intervention based on either opioid or non-opioid 
therapy. Patients were recruited from 62 Minneapolis 
VA primary care clinics. The patients could participate 
in non-pharmacological therapies of their choosing 
(hence, a “pragmatic” study). Chronic pain was 
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defined as pain nearly every day for six 
months or more, with moderate and severe 
defined by a score of ≥ 5 on the three-
item pain intensity, enjoyment of life, and 
interference with general activity (PEG) scale 
(0-10).4 Patients in the two groups were 
similar at baseline regarding age, gender, 
pain intensity, depression, and several other 
measures. Notably, there was a higher 
percentage of patients in the non-opioid 
group who expressed an initial desire to 
be treated with opioids (37% vs. 21%). 
Patients in the opioid treatment group 
started on a short-acting opioid (morphine 
IR, hydrocodone/acetaminophen, or 
oxycodone IR) and advanced to sustained-
release morphine or oxycodone, if needed. 
Step three was transdermal fentanyl. The 
maximum daily dose was 100 morphine-
equivalent (ME) mg. In the non-opioid 
group, patients started on acetaminophen 
and/or a nonsteroidal anti-inflammatory 
drug. Step two added a neurologic agent 
(amitriptyline, nortriptyline, gabapentin) 
and topical therapy (capsaicin, lidocaine). 
Step three included drugs requiring a prior 
authorization in the VA system, such as 
pregabalin, duloxetine, and tramadol. 
Patients were assessed at three, six, nine, 
and 12 months. 

There were no significant differences in 
pain-related function and slightly better pain 
relief in the non-opioid treatment group at 
nine and 12 months (no difference at three 
and six months). There were no differences 
in multiple secondary outcomes, but there 
were significantly more medication-related 
side effects in the opioid-based therapy 
group, but no differences in adverse out-
comes or potential misuse measures.

n COMMENTARY
This small, but well-designed pragmatic 
trial reinforces that we should not reach 
for opioid therapy initially for our patients 

suffering from chronic musculoskeletal pain. 
The lack of benefit of opioid therapy over 
non-opioid therapy was demonstrated at 
three, six, nine, and 12 months — a real 
strength of this study. Eleven percent of non-
opioid patients received tramadol, which is 
a weak mu receptor agonist and is consid-
ered a weak synthetic opioid. Although it 
would have been helpful to see the results if 
these patients were removed from analysis, 
it is unlikely that the overall results would 
have changed. The fact that more patients 
in the non-opioid group initially preferred 
to be treated with opioids is reassuring in so 
much that this was not a self-selected group. 
Further, it’s encouraging to see that patients 
can obtain significant pain relief from non-
opioid therapy, even when their expectation 
is that they need opioid therapy.

As we are pushed to decrease opioid pre-
scribing for noncancer chronic pain, this 
study confirms that non-opioid therapy 
is appropriate for our patients requesting 
treatment of their chronic musculoskeletal 
pain. Unfortunately, since so many Ameri-
cans already are on opioid therapy for these 
conditions, the next study should assess how 
to transition these patients from opioid to 
non-opioid treatment.  n
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ABSTRACT & COMMENTARY

Identifying Common Traits Regarding  
Inappropriate Antibiotic Prescribing
By Seema Gupta, MD, MSPH
Clinical Assistant Professor, Department of Family and Community Health, Joan C. Edwards School of Medicine,  
Marshall University, Huntington, WV

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

SYNOPSIS: In a retrospective cohort study of outpatient visits for upper respiratory infections that should not require antibiotics, research-
ers found several patient, practice, and provider characteristics associated with inappropriate antimicrobial prescribing. Notably, adult 
patients seen by an advanced practice provider were 15% more likely to receive an antimicrobial than those seen by a physician provider.

SOURCE: Schmidt ML, Spencer MD, Davidson LE. Patient, provider, and practice characteristics associated with inappropriate  
antimicrobial prescribing in ambulatory practices. Infect Control Hosp Epidemiol 2018;39:307-315.

According to the CDC, antimicrobial resistance  
 is one of the most serious contemporary public 

health challenges in the United States. While antibiot-
ics have transformed our ability to treat infections, at 
least 2 million people become infected with bacteria 
that are resistant to antibiotics each year, resulting in 
more than 23,000 deaths annually in the United States.1 
In particular, antibiotic resistance in children and older 
adults is of significant concern, as these age groups use 
more antibiotics than any other age group. It is esti-
mated that at least 30% of the antibiotic prescriptions 
provided in the outpatient setting are unnecessary and 
the overall total inappropriate antibiotic use may ap-
proach 50% of all outpatient antibiotic use.2 Most of 
this unnecessary use is for acute respiratory conditions, 
such as upper respiratory tract infections, bronchitis, 
sore throats caused by viruses, and even some sinus and 
ear infections. Additionally, antibiotic use also carries 
negative implications, causing one out of five ED visits 
for adverse drug events.3 While the overuse of antibiotics 
is a clearly modifiable cause of increases in drug-resistant 
bacteria, the approach to antibiotic prescribing in United 
States outpatient settings is highly variable. Increasingly, 
antimicrobial stewardship is included in various clini-
cal practice guidelines to achieve appropriate antibiotic 
prescribing. However, it is equally critical that we under-
stand the various characteristics that influence prescrib-
ing rates across different environments, providers, 
and patients, as this will help bring about more rapid 
transformation in strategies for effective antimicrobial 
stewardship, resulting in improved patient care.

In their retrospective cohort study, Schmidt et al 
collected data from outpatient visits that occurred 
between January 2014 and May 2016 from the 
Carolinas HealthCare System. These visits were 
for common respiratory conditions that should not 
require antimicrobials (acute bronchitis, bronchiolitis, 
nonsuppurative otitis media, or viral upper respiratory 

infection). The cohort included 448,990 visits involving 
281,315 unique patients seen across 246 practices and 
898 providers at urgent care, family medicine, internal 
medicine, and pediatric practices.

Researchers found that overall prescribing rates for both 
adult and pediatric patients were 407 per 1,000 visits 
(95% confidence interval [CI], 405-408). Of the four 
conditions, acute bronchitis carried the highest rate of 
inappropriate prescription at 703 per 1,000 visits (95% 
CI, 700-706) in the unadjusted analysis. After adjust-
ment, adult patients seen by an advanced practice pro-
vider were 15% more likely to receive an antimicrobial 
than those seen by a physician provider (incident risk 
ratio [IRR], 1.15; 95% CI, 1.03-1.29). In the pediatric 
sample, older providers (51-60 years of age) were four 
times more likely to prescribe an antimicrobial than pro-
viders aged ≤ 30 years (IRR, 4.21; 95% CI, 2.96-5.97). 
Family medicine practices demonstrated the highest 
rate of prescribing, while pediatric practices exhibited 
the lowest. Researchers also found that as patient age 
increased, the likelihood of receiving an antimicrobial 
for any of the four indications also rose up to age 64 
years, after which the likelihood declined, with IRRs 
increasing by age category in both adult and pediatric 
models. For adults seen in a metropolitan area, the risk 
of receiving an antibiotic was 36% greater than those 
seen in rural practices. Finally, white patients were more 
likely than other races to receive antibiotics, and those 
with Medicaid, Medicare, or other payment methods 
were less likely to receive an antimicrobial compared to 
patients with managed care plans.

n COMMENTARY
While significant success in antimicrobial stewardship in 
the acute inpatient care setting has been demonstrated 
over the past two decades, leading to a decrease in 
inappropriate antibiotic use and decreasing antimicro-
bial resistance, most antibiotic use occurs in outpatient 
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settings, which makes it a critical target of antimicrobial 
stewardship. Understanding the characteristics that are 
most significantly associated with inappropriate antibi-
otic prescribing in outpatient setting in which the popu-
lation varies widely in acuity, microbiologic etiology, 
and patient presentation is central to achieving a similar 
success. Although changing prescribing behaviors can be 
difficult, there are clear, proven, evidence-based methods 
to optimize antibiotic therapy for individuals while mini-
mizing harm to the patient and reducing antibiotic resis-
tance in the community. Schmidt et al provided evidence 
that future stewardship efforts, recommendations, and 
interventions can be tailored to specific settings of care, 
provider types, and patient characteristics, which could 

be more effective in improving appropriate prescribing 
and ultimately reducing antibiotic resistance.  n
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ABSTRACT & COMMENTARY

Lower Blood Pressure Targets May Increase 
Mortality in Type 2 Diabetes Patients
By Joseph E. Scherger, MD, MPH
Vice President, Primary Care, Eisenhower Medical Center; Clinical Professor, Keck School of Medicine, University of 
Southern California, Los Angeles

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

SYNOPSIS: Type 2 diabetic patients with systolic blood pressure < 120 mmHg experienced more cardiovascular events than patients with 
systolic blood pressure up to 140 mmHg.

SOURCE: Wan EYF, Yu EYT, Chin WY, et al. Effect of achieved systolic blood pressure on cardiovascular outcomes in patients with type 2 
diabetes mellitus: A population-based retrospective cohort study. Diabetes Care 2018 Mar 28. pii: dc172443. doi: 10.2337/dc17-2443. 
[Epub ahead of print].

Wan et al studied 28,014 primary care adult pa-
tients with type 2 diabetes with no prior diagnosis 

of cardiovascular disease who achieved systolic blood 
pressure targets of < 120 mmHg, < 130 mmHg, and 
< 140 mmHg. Over a follow-up period of about five 
years, the highest cardiovascular events occurred in pa-
tients with systolic blood pressure < 120 mmHg. These 
findings held for patients under and over age 65 years. 
Patients with systolic blood pressure up to 140 mmHg 
had no increased risk compared with patients with sys-
tolic blood pressure < 130 mmHg. This study supports 
the use of a systolic blood pressure of up to 140 mmHg 
as a target for control in type 2 diabetic patients.

n COMMENTARY
There is controversy over which blood pressure guide-
lines to follow. In November 2017, the American 
College of Cardiology (ACC) and the American Heart 
Association (AHA) issued new blood pressure control 
guidelines defining normal blood pressure in adults at 
120/80 mmHg or lower. Any value above this target is 
elevated.1 The American College of Physicians (ACP) 
and the American Academy of Family Physicians 
(AAFP) have criticized these guidelines and have called 

for the target blood pressure of 130/80 and continuing 
the systolic limit of 150 mmHg in the elderly as previ-
ously advocated.2,3

Previously in Internal Medicine Alert, I reviewed a study 
of more than 20,000 patients after a stroke that found 
that the healthiest blood pressure range was a systolic 
from 130-139 mmHg.4 This study found that patients 
with systolic blood pressures < 120 mmHg had an 
increased risk of recurrent stroke.

Overtreating blood pressure is likely to be as harmful 
as not treating high blood pressure. The systolic blood 
pressure readings in our office often are not resting 
blood pressure readings because of patient activity and 
stress of visiting the doctor. While home blood pressure 
is demonstrated to be more accurate, it is hard to ignore 
information right in front of us in the patient’s vital 
signs. Moreover, a quality review of our clinical practice 
is likely to use the office blood pressure in assessing the 
quality of our control of hypertension. We need to be 
diligent in getting accurate resting blood pressure read-
ings in the office and not overreact to readings when the 
patient is likely to be normal or controlled.
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I believe the new ACC/AHA guidelines will be shown 
to cause more harm than good. Primary care physi-
cians need to stand up for our patients and work hard 
to avoid overtreatment of blood pressure and causing 
harm.  n
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ABSTRACT & COMMENTARY

Searching for a Connection Between Silent 
Myocardial Infarction and Heart Failure
By Van Selby, MD
Assistant Professor of Medicine, University of California, San Francisco Cardiology Division, Advanced Heart Failure 
Section

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

SYNOPSIS: In a large community-based cohort, the development of silent myocardial infarction on ECG was associated with increased risk 
of future heart failure.

SOURCE: Qureshi WT, Zhang ZM, Chang PP, et al. Silent myocardial infarction and long-term risk of heart failure: The ARIC study. J Am 
Coll Cardiol 2018;71:1-8.

Approximately one-half of myocardial infarctions  
 (MI) are silent, appearing as new Q waves on 

the ECG of a patient with no clinical evidence of MI. 
Although silent MI has been associated with increased 
all-cause mortality and other adverse outcomes, no one 
has conducted a large study to determine an associa-
tion between silent MI and the risk of developing heart 
failure (HF).

Qureshi et al analyzed data from the Atherosclerosis 
Risk in Communities (ARIC) study. They retrospectively 
evaluated 9,243 patients determined to be free of 
cardiovascular disease during a baseline visit between 
1987 and 1989. All patients underwent three follow-
up evaluations, including an ECG, approximately 
once every three years. Silent MI was defined as ECG 
evidence of MI (appearance of a major Q/QS wave or 
minor Q/QS wave plus major ST-T abnormalities) that 
was not present at baseline but was identified during 
any follow-up ECG in the absence of clinical evidence 
of MI. The primary outcome was new HF, defined as 
the first occurrence of HF hospitalization. During a 
median follow-up of 13 years, 10.6% of participants 
experienced a first hospitalization for HF. In a 
multivariate analysis adjusted for age, sex, hypertension, 
and other risk factors, the development of silent MI was 
associated with an increased risk of HF (hazard ratio 

[HR], 1.35; P = 0.035). The risk of HF associated with 
silent MI was strongest in younger patients (HR, 1.66 
in patients < 53 years of age compared to HR, 1.19 in 
patients > 53 years of age). The risk of silent MI was 
similar in men and women. The development of clinical 
MI (with compatible symptoms and biomarkers) was 
an even stronger predictor of HF (HR, 2.85; P < 0.001). 
The authors concluded that silent MI is associated with 
HF and provides an opportunity to identify a new HF 
risk factor.

n COMMENTARY
This large, well-conducted cohort study showed that > 
3% of patients with no cardiovascular disease at base-
line developed silent MI during the follow-up period. 
Given the frequency with which ECGs are obtained in 
routine clinical practice, it is important to understand 
the clinical significance of this finding. By demonstrating 
that silent MI is associated with increased risk of future 
HF, Qureshi et al built on previous work to show an as-
sociation between silent MI and other adverse outcomes. 
These findings are not particularly surprising, as the re-
lationship between myocardial damage and subsequent 
dysfunction is well known. Similarly, it is not surprising 
the risk of HF associated with clinical MI was stronger 
than that associated with silent MI. Clinically apparent 
MIs may represent larger infarct size, and, therefore, are 

https://bit.ly/2zaPmzb
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PHARMACOLOGY UPDATE

Efavirenz, Lamivudine, and Tenofovir  
Disoproxil Fumarate Tablets (Symfi)
By William Elliott, MD, FACP, and James Chan, PharmD, PhD
Dr. Elliott is Assistant Clinical Professor of Medicine, University of California, San Francisco.  
Dr. Chan is Associate Clinical Professor, School of Pharmacy, University of California, San Francisco.

Drs. Elliott and Chan report no financial relationships relevant to this field of study.

The FDA has approved a new single-tablet, once-dai-
ly, triple-drug regimen for the treatment of human 

immunodeficiency virus type 1 (HIV-1) infection in adult 
and pediatric patients. This combination is comprised of 
efavirenz (EFV), lamivudine (3TC), and tenofovir diso-
proxil fumarate (TDF). EFV is a non-nucleoside reverse 
transcriptase inhibitor. 3TC and TDF are nucleo(t)side 
reverse transcriptase inhibitors (NRTIs). The combina-
tion is the most widely use regimen outside the United 
States.1 This is marketed as Symfi, a lower-cost, once-a-
day option.

INDICATIONS
EFV/3TC/TDF is indicated as a complete regimen for 
the treatment of HIV-1 infection in adult and pediatric 
patients weighing at least 40 kg.2

DOSAGE
The recommended dose is one tablet once daily on an 
empty stomach, preferably at bedtime.2 Each tablet 
contains 600 mg of EFV, 300 mg of 3TC, and 300 mg of 
TDF.

POTENTIAL ADVANTAGES
EFV/3TC/TDF offers a less expensive, single-tablet, initial 
treatment option for patients with HIV-1 infections.3

POTENTIAL DISADVANTAGES
The form of TDF in this combination carries greater 
potential to reduce bone mineral density and cause renal 
toxicity than another form of tenofovir (alafenamide) 
(TAF).3 In a three-year clinical trial, 28% of TDF-treated 
subjects lost at least 5% of bone mineral density in the 
spine or 7% at the hip.2 In addition, TAF provides phar-
macologically active tenofovir diphosphate at one-tenth 
the oral dose, 90% lower systemic exposure, and 2.41-
fold higher cellular concentration.4 

Common (> 10%) adverse reactions associated with 
EFV/3TC/TDF were headache (14%), pain (13%), 
diarrhea (11%), depression (11%), rash event (18%), 
increase in fasting cholesterol > 240 mg/dL (19%), and 
increase in creatine kinase (12%).2

COMMENTS
The efficacy and safety of EFV/3TC/TDF were published 
in 2004 based on a randomized, double-blind study 
comparing EFV/3TC/TDF to EFV/3TC and stavudine 
(d4T).2,5 HIV-1-infected (median RNA, 77,600 copies/
mL and 43% > 100,000), treatment-naïve adults were 
randomized to EFV/3TC/TDF (n = 299) or EFV/3TC/
d4T (n = 301). The main efficacy outcome was the 
proportion of patients with HIV RNA levels < 400 

more likely to cause myocardial dysfunction. But while 
guidelines provide clear recommendations for manage-
ment following clinical MI, there are no strong data to 
inform the management of patients with silent MI. Al-
though identifying silent MI as a risk factor is important, 
the next obvious step is to find a solution.

Based on the findings of this study, patients with silent 
MI but no evidence of cardiomyopathy or clinical HF 
could be considered American College of Cardiology/
American Heart Association Stage A HF (“at risk 
for HF”). Management of these patients focuses on 
a heart-healthy lifestyle, prevention of vascular and 
coronary disease, and prevention of left ventricular (LV) 
structural abnormalities. The finding of silent MI could 
(and should) be used to encourage patients to increase 
exercise or quit smoking. In patients with silent MI and 
hypertension, treating with drugs that have been shown 
to prevent LV remodeling, such as ACE inhibitors, 

seems like a logical choice, although this strategy has not 
been evaluated in large clinical trials. ARIC is a well-
organized study with much strength. However, several 
limitations are worth noting. Approximately 40% of 
patients were missing an ECG and were excluded from 
the analysis. The diagnosis of HF was based purely on 
ICD-9 codes, without validation by physician review.

Despite these limitations, based on the strength of their 
findings and our knowledge of cardiovascular patho-
physiology, the association between silent MI and HF 
seems valid. Qureshi et al have identified a new HF 
risk factor that is cheap and easy to treat. For now, the 
presence of silent MI should alert the treating clinician 
to treat other cardiovascular risk factors aggressively. 
As the prevalence of HF continues to increase, future 
studies hopefully will provide specific interventions to 
decrease progression to HF in at-risk patients.  n
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1. According to the study by Krebs et al, which 
of the following is true when comparing non-
opioid-based therapy to opioid-based therapy 
for chronic musculoskeletal pain?
a. Non-opioid therapy provides similar pain 
relief with fewer medication-related side 
effects.
b. Non-opioid therapy provides similar pain 
relief with more medication-related side 
effects.
c. Non-opioid therapy does not provide 
as much pain relief and produces fewer 
medication-related side effects.
d. Non-opioid therapy provides better pain 
relief with more medication-related side 
effects.

2. Based on the results of the study by Schmidt 
et al, which of the following is not a 
characteristic associated with inappropriate 
antibiotic prescribing in the outpatient setting?
a. Acute bronchitis showed the highest rate of 
inappropriate prescription.
b. Patients seen by an advanced practice 
provider had a greater chance of receiving 
a prescription compared to those seen by a 
physician provider. 

c. Older providers were more likely to 
prescribe antimicrobials to pediatric patients.
d. Patients > age 64 years were more likely to 
receive unnecessary antimicrobial prescription.

3. The new guidelines for high blood pressure 
place the upper limit of normal for adults at:
a. 150/90 mmHg.
b. 140/90 mmHg.
c. 130/85 mmHg.
d. 120/80 mmHg.

4. A silent myocardial infarction detected on 
ECG is a harbinger of:
a. more infarcts.
b. atrial fibrillation.
c. heart failure.
d. stroke.

copies/mL at week 48 and secondary efficacy 
endpoints at weeks 48, 96, and 144. Respond-
ers at week 48 were 79% for EFV/3TC/TDF 
compared to 82% for EFV/3TC/d4T. The cor-
responding proportions were 68% and 62% 
for week 144, respectively. EFV/3TC/TDF was 
associated with less effect on the lipid profile 
and less lipodystrophy.5

CLINICAL IMPLICATIONS
HIV treatment guidelines recommend seven 
combinations as initial treatment in most pa-
tients.6 These are raltegravir/emtricitabine with 
TDF or TAF, elvitegravir/cobicistat/emtric-
itabine with TDF or TAF, dolutegravir/abaca-
vir/lamivudine, and dolutegravir/emtricitabine 
with TDF or TAF. Efavirenz-based regimens 
have been used widely with excellent virologic 
activity.6 However, the low genetic barrier to 
resistance and relatively high central nervous 
system side effects make it less attractive com-
pared to the first-line recommendations.6 The 
cost for EFV/3TC/TDF is $1,634 compared to 
$2,724 for efavirenz, emtricitabine, and TDF. 
Lamivudine and emtricitabine may be substi-
tuted for each other, so these are considered as 
interchangeable NRTIs.  n
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Did We Catch Vfib Onset?
Did this patient develop ventricular fibrillation (Vfib) while the ECG in the figure was recorded?

Although the appearance in several leads of this tracing may 
suggest momentary development of Vfib, this is not what 
is happening. Instead, a regular rhythm (presumably sinus) 
continues throughout the recording.

The presence of artifact is extremely common. Potential 
sources of artifact include tremor, shivering, brief seizure 
activity, or other body movement; loose or faulty lead con-
nection; external devices that may produce various types of 
interference; and application of a monitoring lead in close 
contact with a pulsating artery, among others. Extreme clini-
cal conditions with acutely ill patients may lead to unavoid-
able artifact. That said, most of the time, interpretation of the 
ECG still will be possible, despite a less-than-perfect record-
ing. However, when artifact becomes as pronounced as it is in 
this figure, interpretation of the ECG may become extremely 
challenging.

The best way to prove artifact is to recognize persistence of an 
underlying spontaneous rhythm that is unaffected by any er-
ratic or suspicious deflections that are seen. Therefore, despite 
close resemblance to Vfib in leads III, aVL, and aVF of this 

ECG, an underlying regular supraventricular (that is, narrow 
QRS) rhythm at a rate just under 100/minute still can be seen 
in virtually all other leads on the tracing. Proof that the high-
amplitude chaotic deflections seen in leads III, aVL, and aVF 
constitute artifact is forthcoming from inspection of simul-
taneously obtained leads. For example, dropping a vertical 
line from the narrow QRS complexes that we can recognize 
(amid the artifact) in lead aVR (directly above the small black 
circles) shows that despite baseline artifact, this vertical line 
would fall precisely on tiny QRS complexes in leads aVL and 
aVF. This proves the erratic high-amplitude deflections seen 
in leads aVL and aVF must be artifact because the underly-
ing regular rhythm continues at the same rate throughout the 
entire recording in all 12 leads. Note that while we suspect the 
mechanism of the underlying narrow rhythm in this ECG is 
sinus (upright P waves are suggested in lead II), the amount of 
artifact prevents clear distinction between a sinus vs. junc-
tional rhythm. But we can say with certainty that a regular 
supraventricular rhythm is present.

For more information about and further discussion on this 
case, please visit: https://bit.ly/2J6ZXNR.

https://bit.ly/2J6ZXNR

